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7 Chapter-1: Introduction to Strategic Cost Management

PYQ 2024-Dec [1] (i) {C} Choose the correct option from the four
alternatives given:

Which of the following important pillars of Strategic Cost Management
determines the company’s comparative position in the industry in terms of
performance?

(@) Cost Driver Analysis

(b) Value Chain Analysis

(c) Strategic Positioning Analysis

(d) Competitive Value Analysis

Answer: (c) Strategic Positioning Analysis

(2 Marks)

PYQ 2025-Jun [1] (i) {C} Choose the correct option from the given
alternatives:

Which of the following primary activities of Porter's Value Chain deliver the
Product or Service to the Customer?
(a) Operations

(¢) Infrastructure

Answer: (b) Outbound Logistics

(b) Outbound Logistics

(d) Services (2 Marks)

2025-Dec [1] {C} Choose the correct option from the given alternatives:

(x) Which one of the following, simply answers the question “What else
will accomplish the purpose of the product, service or process we are
studying?”
(a) Value Engineering
(b) Value Analysis
(c) Business Process Re-engineering
(d) Supply Chain Strategy
Answer: (a) Value Engineering

- (2 Marks)

(xiv),_Which of the following is not a principle of Business Process Re-
engmeenng’7
(a) Organise work around outcomes, not tasks.
(b) Capture information once and at the source.

SANERCMA Final Gr. IIf Paper 16 8

(c) Empower workers who use the process.
(d) Rely heavily on hierarchy and supervision.
Answer: (d) Rely heavily on hierarchy and supervision..

(2 Marks)

PYQ 2026-Jun [1] {C} Choose the correct option from the four alternatives
given:
(x) Which one of the following is true for a Blue Ocean Strategy"
(@) Exploit existing demand
(b) Beat the competition
(c) Make the competition irrelevant
(d) Make the value-cost trade off . (2 Marks)
(xiv) A maijor risk in implementing Business Process' Reengineering is
(a) over dependence on Information Technology.
(b) increase in product prices.
(c) reduced market share.

(d) employee resistance to change. (2 Marks)
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SECTION-B

Cost Control and Cost Reduction

4. Performance
evaluation

It is not concerned with
maintenance of perform-
ance according to stand-
ards.

The process involves
setting up a target,
investigating variances
and taking remedial
measures to correct them.

THEORY QUESTIONS
TQ 2.1 | PYQ | 201 5-Jun [4] (b) (ii) DB 7 Marks
Distinguish between Cost Reduction and Cost Control.
Answer:
Difference between Cost Reduction and Cost Control:
Particulars Cost Reduction Cost Control

1. Permanence

Permanent, Real and
reflects genuine savings
in cost.

Represents efforts made
towards achievement of
pre-determined target or
goal.

5. Nature of
Standards

Continuous process of
critical examination
includes analysis and
challenge of standards. It
assumes the existence of
potential savings in the
standards and aims at
improving them by bring-
ing out more savings.

ft accepts the standards,
once they have been
fixed. In other words,
standards shall remain, as
it is.

6. Dynamism

Fully a dynamic appr-
oach.

Itis a routine exercise and
lacks dynamic approach.

2. Nature of
function

It is a corrective function.
It can operate along with
an efficient cost control
system. This concept
Believes that there is
always a scope for
further reduction in costs.

It is a preventive function,
where costs are optimized
before these are incurred.

7. Coverage

Universally applicable to
all areas of business.
Does not depend upon
standards, though target
amounts may be set.

Limited applicability to
those items of cost for
which standards can be
set.

3. Nature of
process

It presumes the existence
of concerned potential
savings in norms or
standards and therefore it
is a corréctive process.

It does not focus on costs
independent of revenue
nor considers product
attributes as given. It is a
holistic control process.

8. Basic
approach

It is not concerned with
maintenance of perform-
ance according to
standards. It challenges
the very standards set.

It involves setting up a
target, ascertaining the
actual performance and
doing the variance
analysis, followed by
remedial actions.

TQ22 | PYQ

2017-Jun [2] (b) .(i)

DB | 1Mark |

What are the problems of Traditional Costing arising out of volume-based

cost allocation to products?
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Answer: b
Under traditional costing, overhead which occupies an important share of the
total cost structure of the firm is generally allocated based on volume-based
allocation rates viz. rates per labour hour, rate per machine hour, % of labour
cost, etc. It does not take into consideration disproportionate consumption
of service from service department. As a resiilt, the product cost gets
distorted i.e., some products are over costed while others are under costed.
The basic assumption in cost allocation is; the higher the volume, the greater
the share of indirect costs to the product or service. This simplistic
assumption does not hold good in reality.

CASE-SCENARIO QUESTIONS

' €5021 | PYQ | 2021-Dec [5] 1 Mark

A hand crafted product is produced in a factory taking 8 hours per unit
against the standard set at 9 hours. The production manager is trying to
find means of reducing the standard to lesser hours by improving material
handling, etc. This measure is considered as (Cost Reduction/ Cost
Control)

[Sec. B - SAQ)]
Answer:
Cost Reduction
CSQ2.2 | PYQ |2022-Dec [2] (a) 10 Marks
ABC Enterprises has prepared a draft budget for the next year as follows:
Quantity 3 10,000 units
Sales price per unit (%) 30

Variable costs per unit:

Direct Materials (%) 8
~Direct Labour (3) 6
Variable overhead (2hrs. x 1) }) 2
Contribution per unit (%) 1

4

SANRCMA Final Gr. Ill Paper 16 12

Budgeted Contribution (%) 1,40,000
Budgeted Fixed Costs (3) 1,25,000
Budgeted Profit (3) 15,000

The Board of Directors are dissatisfied with this budget, and as<s working
party to come up with alternate budget with higher target profit figures. The
working party reports back with the following suggestions that will lead to
budgeted profit of ¥ 25,000. The company should spend T 30,000 on
advertising and set the target sales price up to ¥ 32 per unit. It is expected
that the sales volume will also rise, in spite of the price rise to 12,000 units.
In order to achieve the extra production capacity, however, the workforce
must be able to reduce the time taken to make each unit of the product.
It is proposed to offer a pay and productivity deal in which the wage rate
per hour is increased to X 4. The hourly rate for variable overhsad will be
unaffected.

Ascertain the target labour time required to achieve the target profit.
Answer:

Sales =12,000 x 32 = 3,84,000

Less: Profit = 25,000

Total Cost = 3,59,000

Advertisement = 80,000

Material (8 x 12,000) = 96,000

F.C. =1,25,000 !

Labour & OH Cost = 1,08,000

Therefore,

Labour Hours = 1,08,000 + 5 = 21,600 hrs

Value Chain Analysis

. THEORY QUESTIONS

TQ 3.1 | PYQ | 2017-Jun [2] (a) DESC | 2+4=6 Marks
What is Value Chain ? How does it help modern cost management?
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Answer:

A value chain is the sequence of business functions in which utility
(usefulness) is added to the products or services of the firm. Through proper
analysis and management of each segment of the value chain, customer
value is enhanced. Non- value creating activities are eliminated.

In value chain analysis, each of the business functions is freated as an
essential and valued contributor and is constantly analyzed to enhance value
relative to the costincurred. Like business functions, in value chain approach
also, it is important that the efforts of all functions are integrated and
co-ordinated to increase the value of the products or services to the
customers.

The following diagram shows the important functions or activities of a firm
and the role of the cost accountant in cost management,

[__Cost Accountant |

Cost Management relating to

Research

and Design Production ) Marketing ) Customer
Develcpment service
Jpstream Mainstream Downstream
activities activities activities

Michael Porter introduced the value chain concept in cost management
in 1985. It was developed further by others subsequently. When the supplier

and customers are included, the firm is viewed as an extended value chain
as shown below:

SANIRCMA Final Gr. i1l Paper 16 14

I Value Chain of the Firm I

— Strategy and Administration =~ ———3»

Research Custo-
SE:;I:E &n|d Design Production ) Marketing mer

D?::rﬁp- service

The value chain approach is an integral part of strategic cost
management, which is an approach to Management Accounting that
explicitly highlights strategic issues and concerns. It sets cost analysis as a
broader context in which cost information is-used to develop superior
strategies.

Modern cost accountant has an important role to play in analyzing cost
information relating to each of the segments of the value chain and supplying
the same to other functional managers for improved decisions.

“ Value Engineering
, THEORY QUESTIONS

TQ4.1 | PYQ | 2016-Jun [7] (b) DESC | 2 Marks
Define the term ‘value engineering’.

‘Answer:

Value Engineering is a function oriented, systematic team approach and
study to provide value in a product, system or service. Often, this
improvement is focused on cost reduction: however other important areas

such as customer perceived quality and performance are also of paramount
importance in the value equation.
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'TQ4.2 | PYQ | 2017-Dec [8] (e) SN

Write short notes on the following:
Value Engineering
Answer: )
Value Engineering: Value engineering is an organized /° systematlc
approach directed at analyzing the function of systems, equipment, facilities,
services, and supplies for the purpose of achieving their essential functions
at the lowest life-cycle cost consistent with required performance reliability,
quality and safety.
Society of Japanese Value Engineering defines VE as:
“A systematic approach to analyzing functional requirements of products or
services for the purposes of achieving the essential functions at the lowest
total cost”. g
Value Engineering is an effective problem solving technique. Value
Engineering is essentially a process which uses function analysis, team-work
and creativity to improve value. Value Engineering is not just “good
engineering”. It is not a suggestion program and it is not routine project-or
plan review. It is not typical cost reduction in that it doesn’t “cheapen” the
product or service, nor does it “cut corners”.

4 Marks

TG 4.3 | PYQ |2018-Jun [8] d) | SN
Write short notes on the following:
Value Engineering

Answer:
Please refer 2017-Dec [8] (e)

4 Marks

'TQ44 | PYQ | 2021-Dec [2] DESC | 4 Marks

Define Value Engineering (VE).What are the issues considered during a
VE réview?

[Sec. C - Three LAQ]

SANERCMA Final Gr. Il Paper 16 16

Answer:
Meaning of Value engmeermg
Value engineering involves searching for opportunities to modify the design
of each component or part of a product to reduce cost, but without reducing
the functionality and quality of the product.
Following Issues are given below:
Elimination of unnecessary functions from the production process
Elimination of unnecessary product qualities
Design minimisation
Substitution of parts
*Search for better way of doing things.

QRO N

TQ 4.5 | PYQ | 2023-Dec [4] (b) DESC | 7 Marks

"Value Analysis is a methodical approach to sharpening the efficiency and
effectiveness of any process” — In this context, summarize the phases of
Value Analysis. (Any five)

Answer:

The Phases of Value Analysis are summarized as followWs: -

1. Origination: The phase of origination starts with the identification of a
project to undertake value analysis. After selecting the project, a project
team consisting of experts from various fields and departments is
constituted.

2. Information: The second phase is that of collecting relevant information.

In this phase, the relevant facts relating to specifications, drawings,
methods, materials, etc. are collected. Costs are, also, ascertained for
each of the elements that are being studied.

3. Functional Analysis: Then follows the important phase of functional
analysis. After familiarisation with the relevant facts & figures, a
functional analysis is carried out to determine the functions and uses of
the product and its components. The cost and importance of each
function are identified. A value index is computed on the basis of cost
benefit ratio for each of the functions.
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4. Innovation: This is the creative phase concerned with the generation of

* new alternatives to replace or remove the existing ones. The objective

is to produce ideas and to formulate alternative means and methods for

accomplishing the essential functions and improving the value of the
element under consideration.

5. Evaluation: During the stage of evaluation, each and every aiternative
is analysed and the most promising alternatives are selected. These
alternatives are further examined for economic and technical feasibility.
The alternatives finally selected must be capable of performing the
desired functions satisfactorily.

6. Chaice: In this phase, the decision makers choose the best of
altematives. The programs and action plans are then developed to
impl=ment the chosen alternative.

7. Implementation: The chosen alternative is put to the actual use with the
help of the programs and action plans. The progress of implementation
is continuously monitored and followed up to ensure that the desired
resuits are achieved.

TQ4.6 | PYQ |2024-Dec [4] (b) DESC | 7 Marks

"Value Analysis enables people to contribute towards value addition by
continuous focus on product design and services". - In this context,
summarize the phases of Value Analysis.

Answer:

Please refer 2023-Dec [4] (b)

CASE-SCENARIO QUESTIONS

€SQ 4.1 | PYQ | 2015-dun [4] (a) (i) 8 Marks

Aadarsn Instruments, located in Ambala, is a medical instrument
manufacturing company considered to apply Value Engineering in to the

Focus Adjustment Knob in one of their model SL 250 for Slit Lamp in

SANHGMA Final Gr. Il Paper 16 18

microscope. This microscope has found application in the field of eye
inspection. The value engineering analysis may help company in running
its export business of medical microscope. This firm is producing different
types of microscopes which they export to various countries around the
globe. All of the products manufactured here are conforming to the
international standards. It is an 1SO certified company.
The total savings after the implementation of value engineering are as
given below:;
» Cost before analysis — ¥ 29.99
+ Total Cost of Nylon Knob — ¥ 18.40
» Saving per product — 7 11.59
» Percentage saving per product — ¥ 38.64%
* Annual Demand of the product — 8,000
» Total Annual Saving — ¥ 92,720
* Value Improvement — ¥ 62.98%
What are the steps to be followed for doing Value Engineering? How can
you conclude the decision on the basis of the above Value Engineering?
Answer:
The following are the steps to be used for carrying out the Value Engineering
exercise by Aadarsh Instruments in their model SL 250 for Slit Lamp in
Microscope for the Focus Adjustment Knob:

(i) Selection of the Product Plan.
) Gathering Product Information
) Functional Analysis
(iv) Creativity Phase and preparing the work-sheet

)

)

)

_Evaluation Sheet

Cost Analysis

i) Result and Conclusion

(viii) Implementation.

Conclusion:

Value Engineering methodology is a powerful tool for resolving system
failures and designing improvements in performance of any process,
product, service or organization. In the Case Study discussed under the
question, we have used the concept of Value Engineering to analyze the
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Focus Adjustment Knob of SL 250 Slit Lamp Microscope. With a critical
evaluation of this study, we have been able to increase the value of the
product by substituting another material in place of the one currently in use.
The % value improvement is to the tune of 62.98% and the total annual
saving has been ¥ 92,720.

The various advantages have been observed in terms of:

> Cost Reduction

> Increase in overall production

> Reduction in man-power

> Reduction in scrap.

Thus the cost has been brought down by a substantial margin and thereby
the value of the product has been increased.

Business Process Re-engineering

THEORY QUESTIONS

TQ5.1 | PYQ |2017-Dec [8] (b) SN

Write short notes on the following:
Seven Principles of BPR

4 Marks

Answer:

Seven Principles of BPR:

1. Processes should be designed to achieve a desired outcome rather than
focusing on existing tasks,

2. Personnel who use the output from a process should perform the
process,

3. Information processing should be included in the work, which produces
the information,

4. Geographically dispersed resources should be treated, as if they are

centralized,

Parallel activities should be linked rather than integrated,

Doers should be allowed to be self-managing,

7. Information should be captured once at source.

o o

SANRCMA Final Gr. Il Paper 16 20

TQ 5.2 | PYQ | 2018-Dec [8] (a) SN 4 Marks

Write short notes on the following:

Business Process Re-engineering

Answer:

Business Process Re-engineering (BPR) refers to fundamental rethinking
and redesign of business processes to achieve improvement in critical
measures of performance such as cost, quality, service, speed and customer
satisfaction.

In contrast, the meaning of Kaizen, which involves small, incremental
steps towards gradual improvement, re-engineering involves a giant leap.

It is the complete redesign of a process with an emphasis on finding
creative new way to accomplish an objective. .

It has been described as taking a blank piece of paper and starting from
scratch to redesign a business process. Rather than searching continually
for minute improvement, re-engineering involves a radical shift in thinking
about how an objective should be met.

Re-engineering prescribes radical, quick and significant change.

Admittedly, it can entail high risks, but it can also bring big rewards.

These benefits are most dramatic, when new models are discovered for
conducting business.

TQ53 | PYQ 2023-Jun [2] (a) DESC | 6 Marks

"Business Process Re-engineering involves the radical redesign of core
business processes to achieve dramatic improvements in productivity,
cycle times and quality." In this context, state what are the characteristics
and principles of Business Process Re-engineering.

Answer:

Characteristics and Principles of Business Process Re-engineering are
enumerated below:

(i) Several jobs are combined into one

(i) Often workers make decisions
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) The steps in the process are performed In a logical order
(iv) Work is performed, where it makes most sense
) Qualty is built in
) Manager provides a single point of contact
(vi(y Centalized and decentralized operations are combined.
Seven Principles of BPR:
(i) Proc=sses should be designed to achieve a desired outcome rather
than focusing on existing tasks
(i) Personnel who use the output from a process should perform the
process
(iii)  Information processing should be included in the work, which produces
the irformation
(iv) Geocraphically dispersed resources should be treated, as if they are
centralized
(v) Parallel activities should be linked rather than integrated
(vi) Doers should be allowed to be self-managing
(vii) Information should be captured once at source.

CASE-SCENARIO QUESTIONS

AW CMA Final Gr. Il Paper 16 22

the reconsideration of jobs, tasks, knowledge and skills. This occurs with the
creation and the use of models. In resuming the whole process of BPR in
order to achieve the expected results is based on key steps- principles which
include 3R (i.e., re-design, re-tool and re-orchestrate). Each step- principle
embodies the actions and resources as presented in below:

Re-design Re-tools Re-orchestrate

Simplify Networks Synchronies
Standardize Intranets Processes
Empowering Extranets Information Technology
Employee-ship Workflow Human resources
Groupware
Measurements

“ Supply Chain Management

CASE-SCENARIO QUESTIONS

€SQ6.1 | PYQ | 2015-Dec [1] {C} 20 Marks

€sQ@5.1 |-PYQ |2016-Jun [5] (b) {C} 6 Marks

The public sector Bank of India (BOI), which targets to take its business
to about ¥ 12 lakhs crore in next five years, mulls to implement Business
Process Ras-engineering (BPR) initiates to streamline its growing business.
Seven corsultants, including Ernst & Young, Boston Consulting Group
(BCG) and McKinsey, have expressed interest to take up the job of
evaluationand restructuring the organizational set-up by using 3Rs Model
of BPR. What are the actions and resources to be considered for 3Rs
Mode! of EPR for expecting the results to BOI?

Answer:

BPR is achieving dramatic performance improvements through radical
changes ir organizational process, re-architecting of business and
management process. It involves the redrawing of organizational boundaries,

This Case Study explains why Nestle Inc. needs a first class Supply Chain,

with high quality linkages from where the coffee is grown in the field, to the

way in which it reaches the consumer. For Nestle"s, the Supply Chain is

a bit complex and includes:

» Growers of Coffee

* Intermediaries like dealers/brokers/roasters/retailers, etc., Some
Intermediaries may buy Coffee and doing some of the primary
processing.

*  Growing and processing of Coffee. This includes activities like coffee
picking, drying and hulling sorting, grading & picking.

*  Price-Balancing Supply and Demand: Coffee prices are determined on
day-to-day basis on the world commodity markets in London and New
York. The price of Coffee is determined by the relationship betwéen
the amount of Coffee available to be sold (Supply) and the amount
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which the company would like to buy (demand). If there is more Coffee
available than what the company would desire to buy at current prices,

the prices will fall. The market, thus, ultimately determlnes the prlce
that the farmer receives.

» Nestle's Trading Methods: Nestle is a pioneer in purchasing Coffee
direct from growers. A growing % of the company"s Coffee is bought
direct from the producer and it is now one of the world"s largest direct
purchasers. In Countries, where this is not possible, Nestle operates
in a way that takes it as close to the growers as possible.

+  Buying from dealers: In countries like UK, it is impossible for Nestle to
buy from the hundreds of thousands of farmers, who ultimately supply
the Company and so the coffee is bought from dealers, using the
international market.

Conclusion: Creating wonderful cups of Coffee is not only. Nestle's

business, it is the business of everyone involved in the Supply Chain. It is

in everyone's interest the farmers* and Nestle"s — that farmers receive a

fair income from their Coffee. This ensures that they will continue to grow

Coffee and to invest in increasing their yield and quality and this in turn,

guarantees the supply of quality Coffee, which companies like Nestle

require.

In the context of the above case study, answer the following questions:

(i) What is Supply Chain Management? Explain clearly its basic
concept?
(i) What are the basic objectives of a Supply Chain?
(iii) State the way Nestle Inc., manages its Supply Chain?

Answer:

Supply Chain Management (SCM) is the active management of Supply
Chain activities to maximize customer value and achieve a sustainable
Competitive Advantage.

A Supply Chain is a network of facilities and distribution options that
performs the functions of Procurement of materials, transformation of these
materials into intermediate and finishéd goods and the distribution .of these
finished goods to the customers. Supply Chain exists in both Service and

SANRCMA Final Gr. Ill Paper 16 24

Manufacturing Organizations. The complexity of the chain may vary greatly
from Industry to Industry and from firm to firm.

The concept of Supply Chain Management (SCM) is based on the core idea
that every product that reaches an end user represents the cumulative effort
of muliiple organizations and collectively referred to as Supply Chain.
Supply Chain Management (SCM) represents a conscious effort by the
Supply Chain firms to develop and run Supply Chains in the most effective
and efficient ways possible.

In 1980s companies discovered new manufacturing technologies and
strategies that allowed them to reduce costs and compete better in different
markets. Strategies like JIT manufacturing, Lean Manufacturing, TQM etc.,
became very popular and vast amounts of resources were invested in
implementing these strategies. Many -companies have reduced
manufacturing cost to the barest minimum.

Many companies are discovering that effective SCM is the next step that
must be taken to increase Profit and market share.

SCM is a strategy/mechanism, through which different functions can be
integrated.

SCM is not a new innovation in management phrlosophy Rather it existed
since the time of Napoleon, as he commended once “Army marches on its
stomach.” He did not explain his statement but the inner meaning is
unquestionable i.e., to make a strategy successful, it should have a strong
line of supply be it food, clothes, arms or anything else.

Thus, SCM is the management of upstream and downstream value-added
flow of materials, final goods and related information among Suppliers,
Company, Re-Sellers and final customers. It is a systematic and strategic
co-ordination of the traditional business functions with a view to improving
the long-term performance of the company. It encompasses the planning and
management of all activities involved in Sourcing, Procurement, Conversions
and Logistic Management.

In a nutshell, SCM implies all such activities by which the final product is
delivered in the hands of customers.

Logistics is the logical way of transportation in a timely way so that
Production and Distribution are not hampered.
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Butin SCM, we take into account all the aspects of the Product like: For Notes
Sales demand analysis '

Production Planning
Procurement of Raw-Material
Ware-housing
Production Process/Conversion
Picking, Drying and hulling, sorting, grading & picking.
Price-Balancing Supply and Demand: Coffee prices are determined
on day-to-day basis on the world commodity markets in London and New
York. The price of Coffee is determined by the relationship between the
amount of Coffee available to be sold (Supply) and the amount which the
company would like to buy (demand). If there is more Coffee available
than what the company would desire to buy at current prices, the prices
will fall. The market, thus, ultimately, determines the price that the farmer
receives. ]

» Nestle’s Trading Methods: Nestle is a pioneer in purchasing Coffee
direct from growers. A growing % of the companies Coffee is bought
direct from the producer and it is now one of the world’s largest direct
purchasers. in Countries, where this is not possible, Nestle operates in
a way that takes it as close to the growers as possible.

« Buying from dealers: In countries like UK, it is impossible for Nestle to
buy from the hundreds of thousands of farmers, who ultimately supply
the Company and so the Coffee is bought from dealers, using the
international market.
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CHAPTER
2 Quality Cost Management
Topic-Wise Question Frequency
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. i de
Topic ; appeared in o
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1 Managing Quality in Competitive 2
’ Environment Aot e
2. Cost of Quality 10
3. Total Quality Management 4 -
4. Lean Accounting 6
5. Six Sigma 9
SECTION-A

PYQ 2016-Dec [1] (iv) (d) {C} In each of the case/statement given below,
one of four alternatives is correct. Indicate the correct answer:

Following are included in the concept of the TQM philosophy, except

(a) Customer focus (b) Static improvement
(c) Employee empowerment (d) Use of quality tools
Answer: (b) Static improvement

(1 Mark)

_

PYQ 2017-Dec [1] (viii) {C} Choose the most appropriate answer to the
following questions giving justification. =

Match the following:

(A) |Dr. Deming believes (1) |Common causes

(B) [Ishikawa development (2) [To prevent defect

(C) | Type of variation is due to | (3) [Cause & effect diagram
(D) |Crosby’s objective of quality |(4) [Histogram LG

30
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The correct order is

(a) A-3,B-2,C-1,D4

(c) A-2,B-3,C-1,D4
Answer: (c) A-2, B-3, C-1, D-4

(b) A-2, B-3, C-4, D-1

(d) A-4,B-3,C1,D-2  (2Marks)

PYQ 2021-Dec [3] A factory is setting up a special inspection at the supply
point of raw materials at T 80,000. Consequent to this, there is lesser number
of returns from customers. These goods used to be sold for ¥ 1,00,000 and
variable costs are ¥ 80,000. The change in quality costs are
(1) Decrease by % 80,000 (2) Decrease by % 60,000
(8) Decrease by % 20,000 (4) No change

(1 Mark) [Sec. A - MCQ]
Answer:
(4) No change

PYQ 2021-Dec [16] Liability claims is an example of
(1) prevention costs. (2) appraisal costs.
(3) external failure costs. (4) internal failure costs.
(1 Mark) [Sec. A - MCQ]
Answer:
(3) external failure costs.

quality cost.

PYQ 2021-Dec [3] Spoilage is an example of
: (1 Mark) [Sec. B - SAQ]

Answer:
Internal failure

PYQ 2022-Dec [1] (iv) {C} Choose the most appropriate answer to the
following questions giving justification/reasonable workings:
Depreciation of product testing equipment is: ;
(@) Internal Failure Cost (b) Appraisal Cost
(c) Not a Quality Cost (d) Irrelevant, but Quality Cost
(2 Marks)
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Answer: (b) Justification:

Appraisal costs are incurred in the process of uncovering defects. They
include the cost of quality inspections, product testing, and performing audits
to make sure that quality standards are being met. Also included in this
category are the costs of worker time spent measuring quality and the cost
of equipment used for quality appraisal. Example; testing and inspecting
materials, final product testing and inspecting, WIP testing and inspecting,
package inspection and depreciation of testing equipment.

PYQ 2023-Jun [1] (ii) {C} Choose the most appropriate answer to the
following questions with justification.

Warranty period return of finished goods sold falls under the following quality
cost:

(a) Prevention (b) Appraisal

(c) Internal failure (d) External failure. (2 Marks)
Answer: (d) External failure.

PYQ 2023-Dec [1] (i) {C} Choose the correct option.

Down time due to defect in quality is an example of:

(@) Internal failure cost (b) Prevention cost

(c) Appraisal cost (d) External failure cost (2 Marks)

Answer: (a) Internal failure cost

PYQ 2024-Jun [1] (ii) {C} Choose the correct option from the four
alternatives given:

Which of the following Quality Cost is incurred in the process of uncovering
defects?

(a) Appraisal Costs
(c) Internal Failure Costs
Answer: (a) Appraisal Costs

(b) Prevention Costs
(d) External Failure Costs (2 Marks)

PYQ 2024-Dec [1] (iil) {C} Choose the correct option from the four
alternatives given:

Which of the following quality costs is incurred when inferior products are
delivered to customers?
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(a) Prevention Costs
(c) External Failure Costs
Answer: (c) External Failure Costs

(b) Appraisal Costs
(d) Internal Failure Costs (2 Marks)

PYQ 2025-Jun [1] (ii) {C} Choose the correct option from the given
alternafives:

Which of the following is/are not the quality parameter(s) for manufacturing
organisations? ‘
(a) Rebability

(c) Service ability

Answe~: (d) Courtesy/Friendliness

(b) Durability .
(d) Courtesy/Friendliness (2 Marks)
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SECTION-B

Managing Quality in Competitive Environment

THEORY QUESTIONS
: TQt a1 | PYQ | 2016-Jun [7] (a) DB 2 Marks
Write the basic difference between ‘quality assurance’ and ‘quality contro!’.

Answer:

The term ‘quality assurance’ and ‘quality control are often used
interchangeably to refer to ways of ensuring the quality of services or
products. The two terms, however, have different meanings.

Quality assurance refers the planned and systematic activities (i.e.
engineering activities) implemented in a quality system so that the quality
requirements for a product or service will be fulfilled. It is the act of giving
confidence or the state being certain.

Quality control refers the operational techniques and activities used to fulfill
requirements for quality and needed for corrective responses.

TQ1.2 | PYQ | 2017-Dec [2] (a) DESC | 8 Marks
What do you understand by ‘quality’ in the context of Quality Cost

Management? Explain.
Answer:

Quality is defined (by the American Society) as the total features and
characteristics of a product or service made or rendered according to
specifications to satisfy customers at the time of purchase and during use:
There are two basic aspects of quality: (a) design quality, and (b)
conformance quality. Quality of product or service is decided by the customer
and is built into the service on product through the design for it. A customer
has certain needs or requirements for product or service. It is the design of
product or service which builds these requirements as product or service
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specifications into the product or service—including the way the product or
service would be delivered to the customer. The way the product is made or
the service is delivered is according to a set of processes which are in
sequence. This set of processes, their sequence and interdependence gets
defined while the design activity is performed and the design of process has
a direct impact on the outcome, that is, the extent to which the outcome
meets the specifications developed during design. Process design also
contributes to quality. Conformance to specifications measures how well the
product or service meets the targets and tolerances determined by its
designers. For example, the dimensions of a machine part may be specified
by its design engineers as 3 + .05 inches. This would mean that the target
dimension is 3 inches but the dimensions can vary between 2.95 and 3.05
inches. Similarly, the wait for hotel room service may be specified as 20
minutes, but there may be an acceptable delay of an additional 10 minutes.
Also, consider the amount of light delivered by a 60 watt light bulb. If the bulb
delivers 50 watts it does not conform to specifications. As these examples
illustrate, conformance to specification is directly measurable, though it may
not be directly related to the consumer’s idea of quality.

Thus, actual performance (quality) of a product or service may fall short
of customer expectation either due to design quality failure and/or due to
conformance quality failure.

Quality has both financial and non-financial perspectives. Financially, it,
represents costs of quality where as non-financial measures are the number
of customer complaints, defectives to good production (%), employee
empowerment and training, etc. Quality affects all aspects of the organization
and has dramatic cost implications. The most obvious consequence occurs
when poor quality creates dissatisfied customers and eventually leads to loss
of business. However, quality has many other costs, which can be divided
info two categories. The first category consists of costs necessary for
achieving high quality, which are called quality control costs. These are of
two types: prevention costs and appraisal costs. The second category
consists of the cost consequences of poor quality, which are called quality
failure costs. These include external failure costs and internal failure costs.
The first two costs are incurred in the hope of preventing the second two.
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“ Cost of Quality
THEORY QUESTIONS
TQ 21 | PYQ | 2017-Dec [8] (a) SN 4 Marks
Write short notes on the following:
Usefuiness of Pareto Analysis

Answer:

Pareto analysis is useful to: 1. Prioritize problems, goals, and objactives
to Identify root causes, 2. Select and define key quality improvement
programs, 3. Select key customer relations and service programs, 4. Select
key employee relations improvement programs, 5. Select and define key
performance improvement programs, 6. Maximize research and product
development time, 7. Verify operating procedures and manufasturing
processes, 8. Product or services sales and distribution, 9. Allocate physical,
financial and human resources.

TQ2.2 | PYQ | 2022-Dec [8] (b) SN | 4 Marks

Write Short Note on:

Pareto Analysis in Quality Management
Answer:

Pareto analysis in Quality Management:
Pareto analysis is based on the principle that 80% of the volume rekates to
20 % value and vice - versa. In the context of problem solving, it says that
80% of the problems can be solved by taking 20% effort.

The 80 - 20 rule can be modified to 70 - 30 or 75 - 25, etc., but the essence
is that larger volumes are concentrated on a smaller area of attenticn.
When resources are limited and the problems seem very large, this aparoach
gives a good analysis for an action plan that could be effective.
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TQ23 | PYQ | 2017-Dec [2] (b) DESC | 4+4 = 8 Marks

Why would you classify costs of quality into different groups? Enumerate
them and give suitable examples where possible.

Answer:

Costs of quality can be classified into the following groups for better quality
costs management: (1) Prevention costs, (2) Appraisal costs, (3) Internal
failure costs, (4) External failure costs, (5) opportunity costs (e.g. loss of
contribution).

Prevention costs are all costs mcurred in the process of preventing poor
quality from occurring. They include quality planning costs, such as the costs
of developing and implementing a quality plan. Also included are the costs
of product and process design, from collecting customer information to
designing processes that achieve conformance to specifications. Example;
Quality training, Quality circles, Statistical process control activities, System
Development for prevention, Quality improvement.

Appraisal costs are incurred in the process of uncovenng defects. They
include the cost of quality inspections, product testing, and performing audits
to make sure that quality standards are being met. Also included in this
category are the costs of worker time spent measuring quality and the cost
of equipment used for quality appraisal. Example; testing and inspecting
materils, final product testing and inspecting, WIP testing and |nspect|ng,
package inspection and depreciation of testing equipment.

Inlerhalfailure costs are associated with discovering poor product quality
before the product reaches the customer site. One type of internal failure
cost is rework, which is the cost of correcting the defective item. Sometimes
the item is so defective that it cannot be corrected and must be thrown away.

Tris is called scrap, and its costs include all the material, labor, and
machine cost spent in producing the defective product. Example; cost of
scrap 'net of realization), cost of spoilage, cost of rework, down time due to
defect in quality and retesting.

External failure costs are incurred when inferior products are delivered
to customers. They include cost of handling customer complaints, warranty
replacaments, repairs of returned products and cost arising from a damaged
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company reputation. Example; cost of field servicing, cost of handiing
complaints, warranty repairs, lost sales, warranty replacements.

For better management, quality costs may be classified into direct (e. g.
employees and inspectors involved in defect rectification) and indirect costs.
Indirect costs are incurred in each of the costs-of-quality activities.

"TQ2.4 | PYQ |2018-Jun [6] (a) DESC | 3+5 = 8 Marks

Explain the concept of ‘quality’ and enumerate ‘cost of quality’ under
different groups.

Answer:

The term quality is a perception which is personal to an individual. In plain
terms, quality is “features” or “worth” or “value”.

Conformance to specifications measures how well the product or service
meets the targets and tolerances determined by its designers.

Fitness for use focuses on how well the product performs its intended
function or use.

Value for price paid is a definition of quality that consumers often use for
product or service usefulness. Support services provided are often how the
quality of a product or service is judged. Quality does not apply only to the
product or service itself; it also applies to the people, processes, and
organizational environment associated with it.

Psychological criteria is a subjective definition that focuses on the
judgmental evaluation of what constitutes product or service quality.
Quality has many other costs, which can be divided into two categories. The
first category consists of costs necessary for achieving high quality, which
are called quality control costs. These are of two types:

Prevention Costs and Appraisal Costs. The second category consists of
the cost consequences of poor quality, which are called quality failure costs.
These include external failure costs and internal failure costs.

Prevention Costs are all costs incurred in the process of preventing poor
quality from occurring. They include quality planning costs, such as the costs
of developing and implementing a quality plan. Also included are the costs
of product and process design, from-collecting customer information to
designing processes that achieve conformance to specifications. Employee
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training in quality measurement is included as part of this cost, as well as the
costs of maintaining records of information and data related to quality.
Appraisal Costs are incurred in the process of uncovering defects. They
include the cost of quality inspections, product testing, and performing audits
to make sure that quality standards are being met. Also included in this
category are the costs of worker time spent measuring quality and the cost
of equipment used for quality appraisal.

Internal Failure Costs are associated with discovering poor product quality
before the product reaches the customer site. One type of internal failure
cost is rework, which is the cost of correcting the defective item. Sometimes
the item is so defective that it cannot be corrected and must be thrown away.
This is called scrap, and its costs include all the material, labour, and
machine cost spent in producing the defective product.

External Failure Costs are incurred when inferior products are delivered to
customers. They include cost of handling customer complaints, warranty
replacements, repairs of returned products and cost arising from a damaged
company reputation.

‘TQ2.5 | PYQ | 2025-Jun [4] (b) DESC | 7 Marks

“Quality is the degree to which a set of inherent characteristics fulfils
requirements.”

- In this context, explain the concept of quality and append the cost of

quality under different categories briefly explaining them.
Answer:

The term quality is a perception that varies from person to person. In simple
terms, it refers to the features, worth, or value of a product or service. Today,
there is no universally accepted definition of quality. However, some
common definitions include:

Conformance to specifications: This measures how effectively a product
or service meets the targets and tolerances set by its designers.

Fitness for use: This refers to how well a product performs its intended
purpose or function.
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Value for price paid: Consumers often use this definition to evaluate how

useful a product or service is in relation to its cost.

Support services: The quality of the services provided alongside a product

often influences how its overall quality is perceived.

Psychological criteria: This subjective definition depends on personal

judgment and perception of what constitutes quality in a product or service.

The costs of quality are classified into four categories for effective quality

cost management:

(i) Prevention costs, (ii) Appraisal costs, (iii} Internal failure costs, and (iv)

External failure costs.

(i) Prevention Costs: Prevention costs are incurred to prevent poor
quality from arising. These include the costs of developing and
implementing quality plans, designing products and processes,
collecting customer feedback, and ensuring conformance to
specifications.

Examples: Quality training, quality circles, statistical process control
activities, system development for prevention, and quality
improvement initiatives.

(i) Appraisal Costs: Appraisal costs are incurred to identify defects.
They cover expenses related to quality inspections, product testing,
and audits to verify adherence to quality standards. These also include
labor time spent measuring quality and the depreciation of testing
equipment.

Examples: Testing and inspecting materials, inspecting work-in-progr-
ess (WIP) and final products, package inspection, and depreciation of
testing instruments.

(iii) Internal Failure Costs: Internal failure costs arise when delects are
detected before products reach customers. These include costs of
reworking defective items or scrapping unusable ones, as well as
losses from downtime and retesting.

Examples: Cost of scrap (net of realization), spoilage, rework, downti-
me due to quality defects, and retesting.
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(iv) External Failure Costs: External failure costs occur when defective
products reach customers. They include expenses related to customer
complaints, warranty claims, product replacements, repairs, and the
loss of reputation or sales.

Examples: Field servicing costs, complaint handling, warranty repairs,
lost sales, and warranty replacements.

TQ2.6 | PYQ |2026-Jun [4] (b) DESC | 7 Marks

Apply the classification of Cost of Quality to assess the following items
under appropriate categories of quality costs, viz., Prevention Costs (PC),
Appraisal Costs (AC), Internal Failure Costs (IFC) and External Failure
Costs (EFC):

. Product acceptance

Design review

Discount due to defects

Re-inspection

Statistical process control activities

Cost of field servicing

. Depreciation of testing equipment

[Note: Write only the Roman numbers of the items given against
appropriate categories] :

NOUA®N =

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer to
ensure accuracy. :

Access the LMS using the secret code printed on the first coloured pagé of
this book. '

For Your Reflections & Learning Notes:
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CASE-SCENARIO QUESTIONS

€sQ21 | PYQ |2017-Jun [6] (a) | 6+2=8 Marks

Nikee Ltd. manufactures and sells one variety of sports-shirt in India.
Noted football clubs and supporters of these clubs are the main
customers. Nikee’s products show some rectifiable defects. These
problems can generally be detected and repaired during internal
inspection at a cost of T 15 per unit.
During 2016, 50,000 shirts were produced and sold. After inspection
defect was detected in respect of 5% of output. Inspection cost is Z 25 per
shirt. After sales, customers reported defects in respect of 6% of output.
These shirts were received back from customers at a transportation cost
of ¥ 8 per unit. Because of negative publicity due to defects, there would
be loss of sales in 2017 to the extent of 5% of external failures.
Required:
() Analyse costs of quality showing separately (with workings) the:
() Inspection or appraisal cost

() Internal failure cost

(Ill) External failure cost

(IV) Opportunity cost due to external failure, and

(V) Total costs of quality

(i) If the selling price per shirt is ¥ 250 and variable cost is 60% of
sales, fixed cost ¥ 5,50,000 p.a., prepare a statement showing
profitability of the product during 2016.

Answer:
Statement of Costs of Quality
3

(a) | Inspection or Appraisal cost (7 25 x 50,000 shirts) 12,50,000
(b) | Internal failure (re-work) cost (5% x 50,000 x T 15) . 37,500
(c) | External failure cost (i.e., transportation + re-work cost)

[6% x 50,000 x (% 8 + 15)] 69,000
(d) | Opportunity cost (i.e., loss of contribution)

[10% x (5% x 50,000) x (% 250 x 40%)] 25,000

Total Quality Cost 13.81,500
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Profitability Statement
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(ix) The company requires all new employees to take in three hour

agree that the company loses at least this much during the year for
the same reason. '

(vi) The company employs five full time employees in its complaint
department. Each earns ¥ 20,000 a year.

(vii) The company gave sales allowances totalling ¥ 1,30,000 due to
substandard products being sent to the customer.

z Quality-Training programme. The estimated cost for the pragramme
Sales (50,000 x T 250) 1,25,00,000 is T 80,000.
Less: Variable Cost (60%) 75,00,000 (x) Inspection of the final product requires testing equipment. The
Contribution 50,00,000 annual cost operating and manufacturing this equiprent is ¥
Less: Quality Cost (as above) 13,81,500 1,20,000.
Contribution, net of quality costs 36,18,500 Required:
Less: Fixed Cost 5,50,000 Prepare a simple quality cost report classifying costs by rational category.
Net Profit 30,68,500 Answer:
Quality Cost Report:
£sSQ22 | PYQ |2018-Dec [6] (a) 8 Marks Quality Costs  Percentage of sales
The following is the information regarding turnover and quality cost of a ) g:e;;;‘:::;;;ﬁs' 80.000 0.8%
company: - ; g ! :
(i) Sales revenue Z 1,00,00,000; net income % 10,00,000 () Sfo%'a;f;‘::‘;ﬂf;n s
(i) During the year, customers returned 30,000 units needing repair. Test :quipnﬁent 1‘20‘000
Repair cost averages T 7 per unit. 5*73'0—00 2 79%
(i) Six inspectors are employed each earning an annual salary of (ii) Internal failure costs: == g
¥25,000. These six inspectors are involved only with final inspection Scrap ‘ ) 4.50.000°
(Product acceptance). Rework 3’ GO' 000
(iv) Total scrap is 30,000 units. All scrap is quality related. The cost of m 8.1%
el Sl G ] . iy (iv) External failure costs: '
(v) Each year, approximately 1,50,000 units are rejected in final Repair 210.000
inspection. Of these units, 80 per cent can be recovered through e tion 2’50’000
rework. The cost of rework is ¥ 3.00 per unit. Customer complaints 1’00’000
(vi) A -customercancelled an order that would have increased the profits S Arllaancs 1 ’30’000
by ¥ 2,50,000. The customer’s reason for cancellation was poor m : 6.9%
product performance. The accounting and marketing departments Total quality costs 15:5_0:5(5 1 8: 50%

(itoiv)

€SQ@2.3 | PYQ |2021-Dec [2] 4 Marks

The following data of manufacture and sale is obtained from AEC Ltd. for
the year ending 31 March, 2021
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Product A B C D E F Total

Contributicn (%) 500 200 1500 75 100 125 2,500

Prepare a Pareto product contribution chart and comment on the sales.

[Sec. C - Two LAQ]

Answer:
Rearrange the products in descending order of contribution and find out the
cumulative contribution percentage.

Product Contribution ? Cumulative Cumulative
Contribution ¥ Contribution (%)
c 1,500 1,500 60%
A 500 2,000 80%
B 200 2,200 88%
F 125 2,325 93%
E 100 2,425 97%
D 75 2,506 100%
Total 2,500

On analysis it is found that 80% of the total contribution is earned by C and
A. Hence these two products should be carefully monitored and nurtured.
The other products should be investigated for improvement of contribution.

€SQ24 | PYQ | 2023-Jun [3] (a) 4+3=7 Marks

The following financial information has been extracted from the records of
ASHREEN LTD. for analyzing the cost of quality for the year 2022-2023:
(i) Sales Revenue for the year: T 400 lakhs

(i) During the year, customers returned 40,000 units needing repair,
repair cost averages ¥ 8 per unit.

(i) Six Inspectors are employed each earning an annual salary of

- ¥ 2,00,000. These six inspectors are involved only with final
inspection (Product acceptance).

(iv) Total Scrap is 30,000 units. All scraps are quality related. The cost

of scrap is about T 20 per unit.
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(v) During the year, approximate 1,20,000 units are rejected in final
inspection. Of these units, 90 per cent can beé recovered through
rework. The cost of rework is ¥ 8 per unit.

(viy The company employs 5 full time employees in the complaint
department. Each earns ¥ 1,00,000 for this year.

(vii) The company requires all new employees to take three hour quality
training programme. The estimated cost for the programme is
¥ 1,50,000.

(viii) Inspection of the final products requires testing equipment. The
annual cost of operating and malntalnlng this eqmpment is ¥
1,80,000.

Required:

(I) Analyse the costs of quality showing its elements separately with
workings.

(1) 1If the selling price per unit is ¥ 50 and variable cost is 60% of the
sales and fixed costs ¥ 70 lakhs per annum, determine what will be
the profit (Net of quality costs) of the Company for the year
2022-2023.

Answer:

Cost of Quality Analysis

1. External Failure Costs

(@) Repair Costs for Returned Units:

- Customers returned 40,000 units needlng repair.

- Repair cost per unit: 8

- Total Repair Cost = 40,000 units x 8 = 3, 20,000
(b) Scrap Costs:

- Total Scrap: 30,000 units.

- Cost per unit: 20

- Total Scrap Cost = 30,000 umts x 20 = 6,00,000

2. Internal Failure Costs

Rework Costs:

- Units rejected in final inspection: 1,20,000

- Units recoverable through rework (90%): 1,20,000 x 90% = 1,08,000
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- Cost of rework per unit: 8 ,
- Total Rework Cost = 1,08,000 units x 8 = 8,64,000
3. Appraisal Costs
(a) Salary of Inspectors:
- Number of inspectors: 6
- Annual salary per inspector: 2,00,000 -
- Total Salary of Inspectors = 6 x 2,00,000 = 12,00,000
(b) Testing Equipment Costs:
- Annual cost of operating and maintaining the testing equipment:
1,80,000
4. Prevention Costs
(@) Complaint Department Salaries:
- Number of employees: 5
- Annual salary per employee: 1,00,000
- Total Complaint Department Salary = 5 x 1,00,000 = 5,00,000
(b) Quality Training Program Costs:
- Cost of quality training program: 1,50,000
Total Cost of Quality = 3,20,000 (Repair Costs) + 6,00,000
(Scrap Costs) + 8,64,000 (Rework Costs) + 12,00,000 (Salary
of Inspectors) + 1,80,000 (Testing Equipment Costs) + 5,00,000
(Complaint Department Salary) + 1,50,000 (Quality Training
Program Costs) = 38,14,000
Profit Calculation (Net of Quality Costs)
1. Sales Revenue:
- Total Sales Revenue: 4,00,00,000
2. Variable Costs:
- Variable cost percentage: 60%
- Variable Cost = Sales Revenue x 60% = 4,00,00,000 x 60%
'=2,40,00,000
3. Fixed Costs:
- Fixed Costs: 70,00,000
4. Quality Costs:
- Total Cost of Quality: 38,14,000
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5. Total Costs:
- Total Variable Cost: 2,40,00,000
- Total Fixed Cost: 70,00,000
- Total Quality Cost: 38,14,000
- Total Costs = 2,40,00,000 + 70,00,000 + 38,14,000 = 3,48,14,000
6. Profit Calculation:
- Profit Before Quality Costs = Sales Revenue - Variable Cost - Fixed
Cost = 4,00,00,000 - 2,40,00,000 - 70,00,000 = 90,00,00C
- Net Profit (after Quality Costs) = Profit Before Quality Costs - Quality
Costs = 90,00,000 - 38,14,000 = 51,86,000
Net Profit = 51,86,000

Total Quality Management

THEORY QUESTIONS

TQ 3.1 | PYQ | 2015-dun [4] (c) (ii) DESC | 9Marks

What are the various stages/steps to be taken in the implementation of
TQM?

Answer:

The following are the various stages/steps to be taken in the implementation
of TQM process: ‘

Stage 1: Identification of customers/customer groups: Through a team
approach, the firm should identify major customer groups. This helps in
generating priorities in the identification of customers and critical issues in
the provision of decision-support information.

Stage 2: Identifying customer expectations: Once the major customer
groups are identified, their expectations are then listed.

Stage 3: Identifying customer decision-making requirements and
product utilities: BY identifying the need to stay close to the customers and
follow their suggestions, a decision-support system can be developed,
incorporating both financial as well as non-financial information.
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Stage 4: Identifying perceived problems in decision-making process
and product utilities: Using participative processes such as brain-storming,
the firm seeks to list out its perception of problem areas .and the
shortcomings in meeting customer requirements.

Stage 5: Comparison with other firms and benchmarking: Detailed and
systematic internal deliberations allow the firm to develop a clear idea of their
own strengths and weaknesses and of the areas of most significant
deficiency.

Stage 6: Customer feedback: Interaction with the customers and obtaining
their views helps the firm in correcting its own perceptions and refining its
process.

Stage 7: Identification of improvement opportunities and implement-
ation of Quality improvement Process: The outcomes of the customer
survey, benchmarking and internal analysis.

TQ3.2 | PYQ.|2017-Jun [8] (c) -SN

Write a short note on the following:
Principles of Total Quality Management (TQM).
Answer: '
Principles of Total Quality Management (TQM): _
The philosophy of TQM rest on the following principles, which are enlisted
below: :
(i) Clear exposition of the benefits of a project.

(i) Total Employee Involvement (TEI).

(i) Process measurement,. . ,

(iv) Involvement of all customers and contributors.

(v) Elimination of irrelevant data.

(vi) Understanding the needs of the whole process.

(vii) Use of errors to prompt continuous improvement.
(viii) Use of statistics to tell people how well they are doing.

4 Marks
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1033 | PYQ | 2017-Dec [8] (c) SN
Write short notes on the following:
Four P’s of TQM

Answer:

Four P’s of TQM

4 Marks

The 4P’s

To avoid misdirection, TQM teams should consist of team
spirited individuals who have a flair for accepting and meeting
challenges Individuals who are not ideally suited to the
participatory process of TQM. Should not be involved at all.
e.g. lack of enthusiasm, non- attendance at TQM meetings,
failure to complete delegated work, remaining a “Mute
Spectator” at TQM meetings, etc.

People

Process Itis essential to approach problem-solving practically and to
regard the formal process as a system designed to prevent
participants from jumping to conclusions. As such, it will
provide a means to facilitate the generation of alternatives
while ensuring that important discussion stages are not|

omitted.

Problem Problems need to be approached in a systematic manner,
with teams tackling solvable problems with a direct economic
impact, allowing for immediate feedback together with
recognition of the contribution made by individual

participants.

Preparation |Additional training on creative thinking and statistical
processes are needed in order fo give participants a greater
appreciation of the diversity of the process. This training must
quickly be extended beyond the immediate accounting circle
to include employees at supervisory levels and also who are
involved at the data input strategy.
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TQ 3.4 | PYQ | 2023-Jun [2] (b) DESC | 6 Marks

Summarize the essential steps to be taken in the implementation of Total
Quantity Management (TQM) (Any Six)

Answer:

The required steps to be taken in the implementation of Total Quality
Management are summarized below:

Step 1: Identification of customers / customer groups:

Through a team approach (a technique called Multi-Voting), the Firm should
identify major customer groups. This helps in generating priorities in the
identification of customers and critical issues in the provision of
decision-support information.

Step 2: Identifying customer expectations:

Once the major customer groups are identified, their expectations are listed.
The question to be answered is - What does the customer expect from the
Firm?

Step 3: Identifying customer decision-making requirements and pro-
duct utilities:

By identifying the need to stay close to the customers and follow their
suggestions, a decision support system can be developed, incorporating
both financial and non-financial and non-financial information, which seeks
to satisfy user requirements.

Step 4: Identifying perceived problems in decision-making process and
product utilities:

Using participative processes such as brainstorming and multi-voting, the
Firm seeks to list out its perception of problem areas and shortcomings in
meeting customer requirements.

Step 5: Comparison with other Firms and benchmarking:
Detailed and systematic internal deliberations allow the Firm to develop a
clear idea of their own strengths and weaknesses and of the areas of most
significant deficiency. Benchmarking exercise allows the Firm to see how
other Companies are coping with similar problems and opportunities?

\
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Step 6: Customer Feedback: :
Steps 1 to 5 provide an information base developed without referance to
the customer. This is rectified at Steps 6 with a survey of representative
customers, which embraces their views on perceived problem areas.
Interaction with the customers and obtaining their views helps the Firm in
correcting its own perceptions and refining its processes.

Steps 7 & 8: Identification of Improvement opportunities and Implementation
of Quality Improvement Process:

The outcomes of the customer survey, benchmarking and Internal malysns
provides the inputs for Steps 7 and 8, i.e. the identification of imprcvement
opportunities and the implementation of a formal improvement process. This
is done through a six-step process called PRAISE, for short.

Lean Accounting

' THEORY QUESTIONS
TQ 4.1 | PYQ | 2017-Dec [8] (d) SN

Write short notes on the following:

Lean Accounting

Answer:

Lean Accounting

« |t refers to the application of lean principles in day to day accounting
process by eliminating 3Ms (muda-waste, mura-variation, and muri-strain
on resources) by looking at it from eyes of the customer/user/beneficiary
group.

« Lean accounting highlights the importance of the lean perfermance
measurements and reporting in the general accounting tor lean
application process.

« There are basically three aspects to measure lean performance as given

under:

() Development of strategy which supports, company level
measurement,

4 Marks
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(i) Continuous improvement through value stream level
measurements, and

(i) Process and cell design measurements driving the muda, mura,
muri Process.

TQ4.2 | PYQ | 2019-Jun [8] (b) SN | 4 Marks

Write short notes of the following:

Lean Accounting

Answer:

. Please refer 2017-Dec [8] (d)

TQ4.3 | PYQ | 2021-Dec [3] SN | 3 Marks

Write short note on Lean Accounting
[Sec. C - Six LAQ]

Answer:
Please refer 2017-Dec [8] (d)
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TQ46 | PYQ | 2024-Jun [4] (b) DESC | 7 Marks
What is Lean Accounting? Append the Principles and Practices of Lean
Accounting.

Answer:

Lean Accounting:

Lean Accounting is the application of Lean thinking to all accounting and
finance processes and systems. It is an essential component of a successful
Lean transformation for any organization. Lean accounting uses a method
that categorizes costs by value stream rather than by department. This
approach “provides the basis for sound management decisions”. Lean
accounting groups together costs that fall outside of the value stream as
“pbusiness sustaining costs” that do not get included in value stream costs.
This, in turn, helps the businesses to find better price points for products and
do further research into high-cost areas. The bottom line is that Lean
accounting can help business leaders quickly know if they are heading in the
right direction or need to make a change. -

The principles and Practices of Lean Accounting are appended in the
following table:

TQ 4.4 | PYQ | 2021-Dec [4] DESC | 1 Mark

During the lockdown days, a hospital that was running to capacity in terms
of medical staff available on regular shifts proposes to share profits with
staff -that are wiling to work extra time. Can this be termed lean
management?

[Sec. B - SAQ]
Answer:
Yes. Planning from a lean perspective-invest in people.
TQ 4.5 | PYQ | 2022-Dec [8] (a). : SN | 4 Marks

Write Short Note on the following question:

Lean Accounting

Answer:
Please refer 2017-Dec [8] (d)

Sr. Principles Practices

No.

1. |Lean & Simple Business [Continuously eliminates waste from the
Accounting transactions, processes, reports and other
accounting methods.

2. |Accounting process that [Management Control & Continuous impro-
supports lean vement. - :
transformation Cost Management.

Customer & supplier value and Cost Mana-
gement.

Financial reporting.

Visual reporting of financial & non-financial
performance measurements.

Decision making.

3. |Clear & Timely
Communication of
information
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4. |Planning from a lean
perspective

Planning & Budgeting.
Impact of lean improvement.
Capital planning.

Invest in people.

5. |Strengthen internal Internal control based on Lean Operational

" |accounting control Controls.
Inventory Valuation.
TQ4.7 | PYQ | 2025-Dec [4] (b) DESC | 7 Marks

“Lean Accounting is the application of Lean Philosophy to all accounting
and finance processes and systems” - In this context, Align the Principles

and Practices of Lean Accounting.

Answer: ‘
Please refer 2024-Jun [4] (b)

THEORY QUESTIONS
| TQ5.1 | PYQ | 2019-Dec [8] (d) SN | 4Marks
Write short note on the following:
Six sigma in quality control process

Answer:

Six Sigma is-a set of practices originally developed by Motorola to
systematically improve processes by eliminating defects. A defect is defined
as non-conformity of a product or service to its specifications. While the
particulars of the methodology were originally formulated by Bill Smith at
Motorola in 1988, Six Sigma was heavily inspired by six preceding decades

of quality improvement methodologies such as quality control, TQM, and
Zero Defects.
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Six Sigma asserts the following:

(a) Continuous efforts to reduce variation in process outputs is key to
business success '

(b) Manufacturing and business processes can be measured, amalyzed,
improved and controlled

(c) Succeeding at achieving sustained quality improvement "equires
commitment from the entire organization, particularly from tp-level
management. Y
The term “Six Sigma” refers to the ability of highly capable processes to
produce output within specification. In particular, processes thatoperate
with six sigma quality produce at defect levels below 3.4 defects per
(one) million opportunities (DPMO). Six Sigma’s implicit goal is to
improve all processes to that level of quality or make them eve- better.
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PYQ 2017-Jun [1] {C} Choose the most appropriate answer to the following
questions giving justification.
(i) Stock Control data for Material P are:
Annual usage: 3600 units; Cost per unit: ¥ 100/-; Cost of placing an
order: ¥ 40;
Stockholding Cost: 20% of the overall stock volume; Lead time: One
month
The EOQ based on the above data is:
- (@) 210 units (b) 175 units
(c) 90 units (d) 120 units (2 Marks)
Answer: (d) Explanation: 120 units as per the following computation:
EOQ =v2AB/C, where
A = Annual Requirement of the material = 3,600 units.
B = Buying or Ordering Cost /Order = % 40. 4
C = Carrying or Stockholding Cost per unit per annum = ¥ 100x 20%
EOQ =2 x 3,600 x 40/20 =120 units.

(i) Which of the following would take place if a company is able to reduce
its variable cost?

Contribution Margin ~— Break-Even Point

(@) Increase Increase
(b) Decrease Decrease
(c) Increase Decrease
(d) Decrease Increase

(2 Marks)
Answer: (c) Explanation: Contribution margin = Sales Less Variable
Cost
So, reduction in variable cost will increase contribution.
BEP = FC/Contribution Margin
Hence, increase in contribution .will reduce BEP.
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(iii) The following details relate to Product P-1 of a manufacturing company:

Level of activity (units) 1,000 2,000
Cost per unit (%):
Direct materials 4.00 4.00
Direct labour 3.00 3.00
Production Overheads 3.50 2.50
Selling Overheads 1.00 050
11.50 10.00
The total fixed cost and variable cost per unit are:
Total Fixed Cost (%) Variabie Cost per unit (%)
(a) 2,000 7.00
(b} 2,000 8.50
(c) ) 3,000 7.00
(d) 3,000 8.50

(2 Marks)
Answer: (d) Explanation: Variable Cost per unit = 4.00 + 3.00 =% 7.00
Total FC (included in Production Overheads and Selling Overheads) is
as follows:
Units 1,000 2,000
Total OH4.50 x 1,000 = 4,500 3.00 x 2,000 = 6,000
Difference in Overhead = ¥ 1,500
Difference in Volume = 1,000
.. Variable per unit = ¥1.50
Add: This to variable cost per unit of ¥ 7.00.
Total variable cost =¥ 1.50 + ¥ 7.00 =¥ 8.50
Fixed Cost = ¥4,500 - (1,000 x 1.50) = ¥ 4,500 - ¥ 1,500 = ¥ 3,000.

(iv) A company makes a single product which it sells at T 10 per unit. Fixed
costs are ¥ 48,000 per month and the product has a contribution to sales
ratio of 40%. In a period when actual sales were ¥ 1,40,000, the
company’s margin of safety in units was:

(a) 2,000 (b) 3,000

(c) 3,500 (d) 4,000 (2 Marks)
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FC_ _ 48,000
C/SRatio 0.4

Answer: (a) Explanation: BEP = =31,20,000

or 12,000 units,
When sells are ¥ 1,40, 000 the volume is ¥1,40,000+10=% 14 000
units .

- Margin of Safety is 14,000 — 12,000 = 2,000 units.

(vi) A company has the capacity of production of 80,000 units and presently

it sells 20,000 units at ¥ 100 each. The demand is sensitive to selling
price and it has been observed that every reduction of ¥ 10 in selling
price the demand is doubled. What should be the target cost at full
capacity it profit margin on sales is taken at 25%?
(a) ¥ 58 lakhs(b)X 52 lakhs
(c) T 48 lakhs(d)X 50 lakhs
Answer: (c) Explanation:

(2 Marks)

Maximum Capacity 80,000 Units

Present Sale 20,000 Units @ ¥ 100/-per unit -
Selling Price/Unit Demand

100 20,000

90 40,000

80 80,000

Target Price %80

Target Cost/Unit
Total Targéet Cost

80 - 25% of Sales = 80 - 20 = ¥ 60/- per unit
80,000 Units x T60/- per unit = T 48 lakhs.

(vii) The information relating to the direct material cost of a company is as

follows:
Standard price per unit ¥7.20
Actual quantity purchased in units 1,600
Standard quantity allowed for actual production in units 1,450
- Material price variance on purchase (Favourable) 7480

What is the actual purchase price per unit?
(@ T7.50 (b) T6.40

(c) ¥6.50 (d) 6.90 (2 Marks)
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Answer: (d) Explanation:
Material Price Variance (MPV) =
Actual Cost

480 = 7.20 x 1,600 - Actual Cost
or, Actual Cost = 11,520 - 480 = 11,040

Actual Price / Unit = 11,040 + 1,600 = ¥ 6.90. /

Standard cost of Actual Quantity -

(ix) The preparation and use of standard cost, their comparison with actual

costs and the measurement and analysis of variances to orlgmatmg
causes is defined as:

(a) ‘Marginal Costing (b) Standard Costmg.

(c) Throughput Costing (d) Kaizen Costing (2 Marks)
Answer: (b) Explanation: Because standard costing only involves the
process described.

The following are cost data for two alternative ways of processing the
clerical work for legal cases brought before the district court:

Semi Fully
automatic automatic
Monthly fixed costs (3):

- Occupancy . 15,000 15,000
Maintenance contract 5,000 10,000
Equipment lease 25,000 1,00,000
Unit variable cost (per report) (%) Supplies Labour 8,060 2,020

The cost indifference point will be:

(a) 800 cases (b) 850 cases
(c) 750 cases (d) 700 cases - (2 Marks)

Answer: (a) Explanation: Cost Indifference Point is calculated as
follows:
Differenceinmonthly FC
DifferenceinunitvVC
_%1,25,000-%45,000 0
v T140-340

80,000
100

= 800 Cases.
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PYQ 2017-Dec [1] {C} Choose the most appropriate answer to the following
questions giving justification.

(i)

(ii)

- (a) 4,000 units

The following figures are extracted from the books of a company:
Budgeted O/H ¥ 10,000 (Fixed % 6,000, Variable % 4,000)
Budgeted Hours 2,000
Actual O/H 10,400 (Fixed ¥ 6,100, Variable Z 4,300)
Actual Hours 2,100
Variable O/H cost variance and Fixed O/H cost variance will be:
(a) 100 (A) and 200 (A) (b) 100 (F) and 200 (F)
(c) 100 (A) and 200 (F) (d) 200 (A) and 100 (F) (2 Marks)
Answer: (c) Variable O/H Cost variance = Recovered O/H - Actual
OMH
= 4,200 - 4,300 = 100(A)
Fixed O/H Cost variance = 6,300 — 6,100 = 200 (F).
A company produces a product which is sold at a price of ¥ 80. Its
Variable cost is ¥ 32. The company’s Fixed costis Z 11 ;52,000 p.a. The
company operates at a margin of safety of 40%. The total sales of the
company is:
(b) 40,000 units
(c) 30,000 units (d) 20,000 units
Answer: (b) SP 80 — VC 32 = Contribution 48
F.C. 11,52,000
B.E.P. = 11,52,000/48 — 24,000 units
MOS = 40%,; B.E.P. = 60%

. Total sales = m?—o"m =40,000 units

(2 Marks)

(iii) The P/V ratio of a firm dealing in Electrical equipment is 50% and the

margin of safety is 40%. BEP of the firm at a sales volume of
¥ 50,00,000 will be '

(a) 25,00,000 (b) %35,00,000

(c) ¥30,00,000 (d) ¥36,00,000 (2 Marks)
Answer: (c) Actual Sales - M.0.S. = BEP Sales

Sales =% 50,00,000 -
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Less: Margin of safety 40% on sales =% 20,00,000
Break even sales =¥30,00.000

(vi) Marketing department of an organisation estimates that 40,000 of new

mixers could be sold annually at a price of Z 60 each. To design, develop
and produce these new mixers an investment of 2 40,00,000 would be
required. The company desires a 15% return on investment (ROI). Given
these data, the target cost of manufacture, sell, distribute and service
one mixer will be

(a) ¥37.50 (b) % 40.00

(c) T45.00 (d) T48.60 (2 Marks)
Answer: (c)

Projected sales (40,000 mixers X ¥ 60 per mixer) (A) = %24,00,000
Less: Desired profit (15% of ¥ 40,00,000) (B) 1= ¥ 6,00,000
Target Cost for 40,000 mixers (A - B) = ¥18,00,000
Target Cost per mixer (% 18,00,000 / 40,000 mixer =T 45.00 per unit

PYQ 2018-Jun [1] Choose the most appropriate answer to the following
questions giving justification: » :

(i)

A Company requires ¥ 85,00,000 in sales to meet its target net profit. Its
contribution margin is 30% and the fixed costs are ¥ 15,00,000. What is
the target net profit?

(a) %10,50,000 (b) % 19,50,000

(c) ¥25,50,000 (d) ¥35,00,000 (2 Marks)
Answer: (a) Explanation:

¥ 10,50,000

= (85,00,000 x 30%) — 15,00,000 = 10,50,000

Or
Salgs x Contribution Margin Ratio or P.V. Ratio — Fixed Cost

In a factory where standard costing system is followed, the production
department consumed 1,100 kgs of a material @ 7 8 per kg for product
X resulting in material price variance of 2 2,200 (Fav) and material usage
variance of ¥ 1,000 (Adv). What is the standard material cost of actual
production of product X?
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(a) 11,000 (b) 20,000
(c) 14,000 (d) 10,000 (2 Marks)

Answer: (d) Explanation:
Actual Cost + Favourable Cost Variance = Standard Cost
1,100 x 8 + 2,200 — 1,000 = 8,800 + 1,200 = 10,000

(iii) The following information relate to ABC company for two activity levels:

Activity level 60% - ~ 80%
Variable costs (3) 12,000 16,000
Fixed costs (%) 20,000 22,000
The differential cost for 20% capacity is
(a) 4,000 (b) 2,000
(c) 6,000 (d) 5,000 {2 Marks)

Answer: (c) Explanation:
Differential Costs = Differences in Fixed and Variable Cost = 4,000 +
2,000 = 6,000.

(iv) By making and selling 9,000 units of a product, a company makes a

profit of ¥ 10,000, whereas in the case of 7,000 units, it would lose
< 10,000 instead. The number of units to break-even is
(a) 7,500 units (b) 8,000 units

(c) 7,750 units (d) 8,200 units
Answer: (b) Explanation:

Contribution for 2,000 units = 20,000 (difference in profits for two output
levels)

Hence, contribution per unit = 10.

Substituting in equation 1,00,000 = F + 10,000. Or F = 80,000.

BEP = 80,000/ 10 = 8,000.

1,200 units of microchips are required to be sold to earn a proflt of
¥ 1,06,000 in a monopoly market. The fixed cost for the period is
< 74,000. The contribution in the monopoly market is as high as 3/4th of
its variable cost. Determine the target selling price per unit.

(2 Marks)
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(a) 450 (b) 325
(c) 400 (d) 350
Answer: (d) Explanation:

Contribution = 1,06,000 + 74,000 = 1,80,000
Contribution/Unit = 1,80,000/1,200 = 150
Variable Cost/Unit = 150 + 34 = ¥ 200
Selling price = 350

(2 Marks)

(vii) If project A has a net present value (NPV) of ¥ 30,00,000 and project B

has an NPV of ¥ 50,00,000, what is the opportunity cost if project B is
selected?
(a) ¥23,00,000 (b) ¥ 30,00,000
(c) ¥20,00,000 (d) ¥50,00,000
Answer: (b) Explanation:
Opportunity cost represents the next best alternative foregone.
If Bis chosen, only A is being foregone and hence the NPV of 30, 00,000
is the present value of the opportunity lost.

(2 Marks)

(ix) Empire Hotel has a capacity of 100 single rooms and 20 double rooms.

Average occupancy is 70% for 365 days of the year. The rent for a
double room is kept at 130% of a single room. The total room occupancy
days in a year in terms of single room is

(@) 32,193 (b) 30,660
(c) 31,660 (d) 30,993
Answer: (a) Explanation:

1 double room = 1.3 single in terms of revenue.
Capacity = 100 + 1.3 x 20 = 100 + 26 = 126 equivalent single rooms.
Total Room Occupancy p.a. = 126 x 365 x 70% = 32,193 days.

Note: This can be arrived at by other ways also, taking for example 70%
of only single rooms and then double rooms, etc.

(2 Marks)

PYQ 2018-Dec [1] {C} Choose the most appropriate answer to the following
questions giving justification:



67- Chapter-3: Decision Making Techniques

(i) A company has a break even point when sales are ¥ 3,20,000 and
variable cost at that level of sales are ¥ 2,00,000. How much would
contribution margin increase or decrease if variable expenses are
dropped by ¥ 30,0007

(@) Increase by 27.5% (b) Increase by 9.375%

'(c) Decrease by 9.375% (d) Increase by 37.5% (2 Marks)
Answer: (b) S -V =C =7 3,20,000 - % 2,00,000 = ¥ 1,20,000

c/s ratio = 1.20,000, 100 = 37.5%
3 3,20,000

New VC =% 1,70,000,
. C=1%1,50,000
c/s ratio = 1:29.000 . 100 _ 46.875%

3,20,000
= % increase in ¢ = 46.875 — 37.5% = 9.375%
(iii) A company operates a standard absorption costing system. The
budgeted fixed production overheads for the company for last year were
< 3,30,000 and budgeted output was 2,20,000 units. At the end of the
company’s financial year, the total of the fixed production overheads
debited to the Fixed Production Overhead Control Account was
% 2,60,000 and the actual output achieved was 2,00,000 units. The
under/over absorption of overhead was

(a) T 40,000 over absorbed (b) 40,000 under absorbed
(c) ¥50,000 over absorbed (d) ¥50,000 under absorbed :
(2 Marks)
Answer: (a) Overhead Absorption Rate = —m =¥ 1.50/unit
g 2,20,000units .
Overhead Absorbed: 2,00,000 @ ¥ 1.50 = ¥ 3,00,000
Actual overhead % 2,60,000
- Over absorbed overhead _%.40,000

(iv) A company has the capacity of producing 80,000 units and presently
sells 20,000 units at ¥ 100 each. The demand is sensitive to selling price
and it has been observed that with every reduction of Z 10 in selling price
the demand is doubled. What should be the target cost in selling price
if the demand is doubled at full capacity and profit margin on sale is
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taken at 25%7?

(@ 275 (b) 90
(c) 25 (d) %60 (2 Marks)
Answer: (d) as per following:

Demand price (%)

20,000 100

40,000 90

80,000 80

- Target cost = ¥ 80 ~ (25% of 80) =¥ 60/-

A factory can make only one of the three products X, Y or Z in a given

production period. The following information are given:
Per unit ¥ X Y 4
Selling Price _ 1,500 | 1,800 | 2,000
Variable Cost 700 950 1000

Assume that there is no constraint on resource utilization or demand and
similar resources are consumed by X, Y and Z. The opportunity cost of
making one unit of Z is

(a) T850 (b) %800

{c) ¥1,800 (d) 1,500 (2 Marks)
Answer: (a) Opportunity cost is the cost of next best alternative
foregone. Between X and Y, Y has a better contribution i.e. ¥ 850 as
against X (¥ 1,500 — 700) = ¥ 800.

PYQ 2019-Jun [1] Choose the most approprlate answer the to following
questions giving justification:

(i) XYZ Ltd. has the following alternative pIanned activity levels.

) Level E F G
Total cost ¥1,00000  ¥1,50,000 % 2,00,000
No. of units produced 5,000 10,000 15,000
If fixed overhead remains constant, then fixed overhead cost per unit at

Level Eis
(@) T20 (b) %15
(c) ¥13.33 (d) 10 (2 Marks)
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Answer: (d) Change in Costs (F - E) ¥ 50,000
Change in Units (F - E) ¥ 5,000

VC per unit =¥ 50, 000 + 5,000 =% 10

Total Cost at E ¥ 1,00,000

VC: 5,000 x ¥ 10 = 50,000

Total FC % 50,000 + 5,000 units

=310 per unit

T Ltd. produces and sells-a product. The company expects the following
revenues and costs in 2018:

Revenues (400 sets sold @ .600 per product) ¥ 2,40,000
Variable costs ¥1,60,000
Fixed costs ¥ 50,000

What amount of sales must T Ltd. have to earn a target net income of

¥ 63,000 if they have a tax rate of 30%?

(a) ¥4,20,000 (b) < 4,29,000

(c) ¥3,00,000 (d) ¥4,89,000 (2 Marks)
FC+ Desired Profit

Answer: (a) Required Sales = 1-taxtate
Contribution

Sales
_%50,000+90,000
i 1/3
=% 4,20,000

Excel Products Ltd. manufactures four products e.g. Product E,
Product F, Product G and Product H using same raw materials. The
input requirements for Products E, F, G and H are 1kg, 2kgs, 5kgs and
7kgs, respectively. Product-wise Selling Price and Variable Cost data
are given hereunder:

Products E F G H

Selling Price }) 100 150 200 300 °

Variable Cost(}) 50 70 100 125
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Assuming raw material availability is a limiting factor, the correct
ranking of the products would be:
(@ E,F,G&H (b) E,F,H& G
(¢ F,E,G&H (d) F,E,H&G (2 Marks)
Answer: (b) Ranking of products would in order of contribution per
limiting factor, in relative value.

E F G H

SP () " 100 150 200 300
VC R) 50 70 100 125
Contribution per unit 50 80 100 175
RM/unit (kg) 1 2 5 7
Contribution perkgof RM(Z) 50 40 20 25
Rank 1 2 4 3

Correct Order of ranking: E, F, H and G

(vi) AB Ltd. uses standard cost system. The following information pertains
to direct labour for Product X for the month of March, 2019:

Standard rate per hour \ I8

Actual rate per hour 78.40

Standard hours allowed for actual production 2,000 hours

Labour Efficiency variance ¥ 1,600 (Adverse)
What were the actual hours worked?

(@) 1,800 (b) 1,810

(c) 2,200 (d) 2,190 (2 Marks)

Answer: (c) Labour Efficiency Variance = (ST - AT) x SR
or, (2,000 - AT) x¥ 8 = (-) ¥ 1,600
or, AT = 17,600 + 8 = 2,200 hours

(vii) X Ltd. has 1,000 units of an obsolete item which are carried in inventory
‘at the original price of ¥ 50,000. If these items are reworked for ¥

20,000, they can be sold for ¥ 36,000. Alternatively, they can be sold as
a scrap for ¥ 6,000 in the market. In a decision model used to analyse
the reworking proposal, the opportunity cost should be taken as



A

Chapter-3: Decision Making Techniques

(@) %16,000 (b) 6,000

(c) % 30,000 (d) %20,000 (2 Marks)

Answer: (b) Original price is not relevant
Rework income ¥ 36,000
Less: Cost of rework 320,000
Net inflow ¥16,000, it is relevant

The other alternative relevant cash flow is from sale as scrap =% 6,000
Hence, the opportunity cost is ¥ 6,000 ~

PYQ 2019-Dec [1] Choose the' most appropriate answer to the following
questions giving justification/reasonable workings:

(i)

The break-even point of a manufacturing company is ¥1,60,000. Fixed
cost is T48,000. Variable cost is ¥12 per unit. The PV ratio will be:

(a) 20% (b) 40%

(c) 30% (d) 25% (2 Marks)

Answer: (¢) BEP = —FC __ — p/v Ratio = -FC - 48,000 _ 340,
i P/Vratio BEP 1,60,000

A factory has a key resource (bottleneck) of Facility A which is available
for 31,300 minutes per week. The time taken by per unit of Product X
and Y in Facility A are 5 minutes and 10 minutes respectively. Last
week’s actual output was 4,750 units of product X and 650 units of
Product Y. Actual factory cost was ¥78,250. The throughout cost for the
week would be:

(@) 75,625 (b) 76,225

(c) ¥77,875 (d) 79,375 (2 Marks)
Answer: (a) Cost per Factory Minute = Total Factory Cost/Minutes
Available = ¥78,250/31,300 = ¥2.50 :
Standard Minutes of throughput for the week = (4,750 x 5) + (650 x 10)
= 30,250 minutes ;

Therefore, throughput Cost for the week = 30,250 x ¥2.50 = 75,625
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(iv) The higher the actual hours worked,

(@) The lower the capacity usage ratio.

(b) The higher the capacity usage ratio.
(c) The lower the capacity. utilization ratio.
(d) The higher the capacity utilization ratio.

Answer: (d) Capacity utilization ratio = _A¢tual Hours
‘ Budgeted Hours

(2 Marks)

(vi) What is the opportunity cost of making a component part in a factory

given no alternative use of the capacity?

(a) The variable manufacturing cost of the component
(b) The total manufacturing cost of the component

(c) The total variable cost of the component

(d) Zero

Answer: (d) Opportunity cost is not an out of pocket cost. It is the
benefit given up by not selecting the next best alternative. Therefore,
answers A, B and C are incorrect and D is correct.

(2 Marks)

(vil) The product of XYZ company is sold at a fixed price of 1,500 per unit.

As per company's estimate, 500 units of the product is expected to be
sold in the coming year. If the value of investments of the company is
15 Lakh and it has a target ROI of 315%, the target cost would be:
(a) 930 (b) %950
(c) T1,050 (d)y %1,130 (2 Marks)
Answer: (¢) ROI at 15% of total investment 315 lakhs = ¥15,00,000 x
0.15 =32,25,000.
Profit per unit of future output = ¥2,25,000/500 = 450 per unit.
Therefore, target cost per unit = Selling Price - Profit per unit = ¥1,500
— 3450 = ¥1,050 per unit.

PYQ 2021-Dec [9] When there is excess capacity, it makes sense to accept
a one-time-only special order for less than the current selling price when
(1) incremental revenues exceed incremental costs.
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(2) additional fixed costs need not be incurred to accommodate the order.

(3) there is a positive contribution per unit of the product under normal
capacity and spare capacity ‘

(4) the special order is from a normal customer. (1 Mark) [Sec. A - MCQ]

Answer:’ ' '

(1) incremental revenues exceed incremental costs.

PYQ 2021-Dec [18] NM paid % 5,30,000 for a machine used to powder
wheat. The machine can be sold for ¥ 1,30,000. The sale value of wheat is
¥ 8,00,000 and its variable cost is ¥ 4,50,000. The opportunity cost of
producing wheat flour is
(1) % 5,30,000
(2) %3,50,000
(3) 8,00,000
(4) ¥1,30,000

(1 Mark) [Sec: A - MCQ]
Answers: -

(4) ¥1,30,000

PYQ 2021-Dec [19] Which of the following will aiways be a relevant cost?
(1) Fixed cost 2t .

(2) Opportunity cost
(8) Variable cost
(4) Sunk cost
Answers:

(2) Opportunity cost

(1 Mark) [Sec. A - MCQ]

PYQ 2021-Dec [10] At the breakeven point of 200 units, variable costs total

¥ 400 and fixed costs total ¥ 600. The 201% unit sold will contribute
to profits. . (1 Mark) [Sec. B - SAQ]

Answer: v

I3
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PYQ 2022-Dec [1] {C} Choose the most appropriate answer to the following
questions giving justification/reasonable workings:
(i) The Income statement of BOMA Ltd. is summarized as below:

(% in Lakh)
Net Revenue 120
Less: Expenses (including T 60 lakh of fixed cost) 132
Net Loss 12

The Manager (F&A) believes that an increase of Z 30 lakhs as fixed
expenditure in advertising outlays will increase the sales substantially.
At what sales volume will the company have break even?
(@) ¥ 250 lakhs (b) % 225 lakhs

(c) %200 lakhs (d) None of the above

(2 Marks)
Answer: (b) Justification:

Particulars Amount
Sales 120
Less: Variable Cost (132-60) 72
Contribution 48
Less: Fixed Cost 60
Profit/loss (12)

PVR = Contribution/sales
= 48/120*100 = 40%
BEP = Fixed cost/PVR
= 90/40% = 225 lakhs
(iX) MN Ltd. sales for the years 2018 and 2019 were Z 8,00,000 and
%7,92,000.The cost of goods sold correspondingly were ¥ 4,80,000 and
T 4,64,000. In the year 2019 selling price was reduced by .10% as
compared to 2018. What was the decrease in gross profit caused by the
change in selling price? ’ .

(a) ¥8,000 (b) T 72,000
(c) ¥79,200 (d) 88,000
Answer: (d) Gross Profit = Sales - COGS
'=7,92,000/90% - 4,64,000 = 4,16,000

= GP at 90% selling price
=7,92,000 - 4,64,000 = 3,28,000

(2 Marks)
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Decrease in GP
=4,16,000 - 3,28,000
= 88,000

(x) The Holiday Card Company, a producer of specialty cards, has asked
you to complete several calculations based upon the following

information:*

Income tax rate 30%
Selling price per unit 36.60
Variable cost per unit .+ ¥5.28
Total fixed costs 346,200

How many cards must be sold to earn an after-tax net income of
3 18,4807
(@) 60,000 units
(b) 45,000 units
(c) 75,000 units
(d) 55,000 units (2 Marks)
Answer: (d) For after tax profit of 18,480 PBT required is 18,480/70%
= 26,400

PVR = 20% ((6.60 - 5.28)/6.60)*100

Sales = FC + 26,400/20% = 3,63,000/6.6 = 55,000 units

PYQ 2023-Jun [1] (vi) {C} Choose the most appropriate answer to the
following questions with justification.

SINT Ltd. determine its selling price by marking up the variable cost 50%. In
addition, the company uses frequent selling price mark down to stimulate
sales. If the mark down average is 20%, what is the company's contribution
margin Ratio?

(a) 16.67% (b) 18.50%

(c) 20.30% (d) None of the above
Answer: (a) 16.67%

{2 Marks)
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PYQ 2023-Dec [1] {C} Choose the correct option.

(iii) A production of ZON Ltd. has the capacity to produce either 4,000 units
of A, or 3,500 units of B or 5,000 units of C. Only one product can be
made in a production period. The contributions per unit of A,B and C are
¥10, T 11 and ¥ 8 respectively. The opportunity cost of A would be:
(a) ¥ 44,000 (b) ¥ 38,500
(c) 50,000 (d) 40,000
Answer: (d) T 40,000

(2 Marks)

(iv) ROBINSON Lid., a manufacturing company has a break-even point,
when sales are ¥ 10 lakh and fixed costs of ¥ 4 lakh. To realize profits of
¥ 2 lakh from sales of 3,00,000 units, the selling price per unit will be:
(@ %6 (b) T5
(c) T4 (dy T2
Answer: (b)Z 5

(2 Marks)

PYQ 2024-Jun [1] {C} Choose the correct option from the four alternatives

given: .

(iv) The Break Even Sales of GXT Lid., a manufacturing company, is
¥ 3,75,000, while its fixed cost is ¥ 1,12,500. If the Margin of Safety is
40%, what will be its Profit?

(@) ¥80,000 (b) ¥ 75,000

(c) 64,000 (d) Insufficient information :
(2 Marks)

Answer: (b) ¥ 75,000

(vi) BENT Ltd., a manufacturer of components for VCD, has a capacity to
produce 4 Lakh units. The market demand is sensitive to the sale price
and the company could sell 1 Lakh units at a price of ¥ 5,000 each. The
demand thereafter would double for each ¥ 500 per unit fall in the selling
price. If the company expects a minimum margin of 25%, what would be
the Target Cost per unit for the company to sell at full capacity
utilization?
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(a) 4,000 (b) 3,200 :
(c) 3,000 (d) ¥2,900 (2 Marks)
Answer: (¢) 3,000

(xi) A particular job MB requires 800 kgs. of a material. 500 kgs. of the
particular material is currently in stock. The original price of the material
as ¥ 300 but current resale value of the same has been determined as
% 200. The current replacement price of the material is Re. 0.80 per kg.,
what will be the relevant cost of material for job MB?

(@) T 640 : (b) T 440
(c) ¥ 300 (d) None of the above (2 Marks)
Answer: (b) T 440

PYQ 2024-Dec [1] {C} Choose the correct option from the four alternatives
given:
(i) ROTIZ Ltd., a manufacturing company has a break-even point when
sales are ¥ 12,00,000 and fixed costs at that level of sales are
3 4,80,000.
If the margin of safety (MOS) and sales of the company are 40% and
5,00,000 units respectively, what will be the sale price per unit?
(@) T6 (b) %5
(c) %4 (d) None of the above (2 Marks)
Answer: (c) 3 4

(iv) DASN Ltd., operates a throughput accounting system. The details of
product MB per unit are as under:

4
Selling Price 50
Material Cost 20
Conversion Cost 15

If time on bottleneck resource is 10 minutes, what will be the return per
hour for product MB?

(@ 300 by T270

(c) T180 (dy T150 (2 Marks)
Answer: (c) ¥ 180
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(iii) 120 units of semi-conductors are required to be sold to earn a profit of

¥ 1,00,000 in a monopoly market. The fixed cost for the period is
¥ 80,000. The contribution in the monopoly market is as high as 3/4" of
its variable cost. Determine the target selling price per unit.

(@) 4,500 (b) ¥3,250

(c) 4,000 (d) 3,500 (2 Marks)
Answer: (d) % 3,500 ' :

PYQ2025-Jun [1] {C} Choose the correct option from the given alternatives:
(iv) AON Ltd., a manufacturer of doors using a Throughput Costing System,

is experiencing a bottleneck in its plant. Set up time at one of its Work
Stations has been identified as the offender. The Manager (Finance) has
proposed a plan to reduce the set up time at a cost of ¥ 5,24,000. The
change will result in 500 additional doors. The Direct Labour costs are

-¥ 2,400 per door and the cost of Direct Materials is ¥ 8,000 per door. All

units produced can be sold. If the change will result in an increase in the
Throughput Contribution of ¥ 56,50,000, what will be the selling price per
door? ' '

(@) ¥19,300 (b) ¥ 18,500

(c) 13,700 (d) %21,700 (2 Marks)
Answer: (a) 319,300 :

(ix) The break-even point of a manufacturing company is ¥ 1,60,000. Fixed

cost is ¥ 48,000. Variable cost is ¥ 12 per unit. The PV ratio will be

(a) 20% (b) 40%

(c) 30% (d)y 25% (2 Marks)
Answer: (c) 30%

(xii) A factory of MONZ Ltd., can make only one of the three products A, B

or G in a given production period. The following informations are given:

Per Unit (%) A B C
Selling price 1,500 2,000 2,500
Variable Cost 700 1,100 1,500
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Assume that there is no constraint on resource utilization or demand and
similar resources are consumed by A, B and C. The opportunity cost of
making one unit of C is

(a) 900 (b) %800
(c) 1,800 (d) 1,500 (2 Marks)
Answer: (a) 3900

(xv) SONT Ltd., has fixed costs of T 5,00,000 and variable costs are 70% of
the selling price. To realize profits of ¥ 1,00,000 from sales of 4,00,000
units, the selling price per unit must be

(@ T5 (b) %6
(c) 27 (d) %4
Answer: (a) 35

(2 Marks)

2025-Dec [1] {C} Choose the correct option from the given alternatives:
(i) RIM Ltd. has estimated the demand level of its product:

Sales (units) 5,000 10,000 15,000 20,000
Probability 0.10 0.20 0.40 0.30
It has estimated contribution of ¥4 per unit and total fixed costs of ¥60,000.
What is the probability that the company will make a profit of at least
15,0007 '
(a) 40 %

(b) 30 %

() 20%

(d) None of the above
Answer:

(b) 30 %

(2 Marks)

(i) SM Ltd., a manufacturing company produces a product which is sold at
a price of T80 p.u. lts break even sales is ¥15 lakhs, while its fixed cost
is ¥6 lakhs. What will be its desired quantity of sales to earn a profit of 34
lakhs? T
(a) 18,750 units
(b) 31,250 units
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() 32,320 units
(d) None of the above
Answer: (b) 31,250 units

(2 Marks)

(iiy BOS Ltd., a manufacturing company, requires 90 lakhs in sales to meet
target net profit of 215 lakhs. The company’s contribution margin is 30%.
What will be its fixed cost?
(a) %15 lakhs
(b) %12 lakhs
(c) T10 lakhs
(d) 320 lakhs (2 Marks)
Answer: (b) ¥12 lakhs

(xi) The shadow price of skilled labour for SD Ltd. is currently ¥10 per hour.
What does this mean? .

(a) The cost of obtaining additional skilled labour is ¥10 per hour.

(b) There is a hidden cost of 10 for each hour of skilled labour actively
worked.

(c) Contribution will be increased by ¥10 per hour for each extra hout of
skilled labour that can be-obtained.

(d) The total costs will be reduced by 10 for each additional hour of
skilled labour that can be obtained. (2 Marks)

Answer: (c¢) Contribution will be increased by 10 per hour for each

extra hour of skilled labour that can be obtained.

(xv) The product of XYZ company is sold at a fixed price of ¥1,500 per unit.
As per company's estimate, 500 units of the product are expected to be
sold in the coming year. If the value of investments of the company is
15 lakhs and it has a target ROI of 15%, the target cost wouid be
(@) %930 :

(b) %950

(c) 1,050

(d) 1,130
Answer: (c) 1,050

(2 Marks)
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PYQ 2026-Jun [1] {C} Choose the correct option from the four alternatives
given:

() LDT Manufacturers is evaluating its research and development

(i)

programs for the upcoming year. The four products under consideration
all appear to offer favourable profitability if they can be carried out
successfully. But, due to budget constraint one product can be
launched. The following information is relevant:

Product Probability of Success Expected Profit
Commercially Technically ¥(in Crore)

PO1 0.7 0.4 10
P02 0.8 0.5 12
P03 0.5 0.9 9
P04 0.4 0.8 14
Which product should be launched?

(a) PO1 (b) P02

(c) P03 (d) Po4 (2 Marks)

A company has a break-even point when sales are %3,20,000 and
variable cost at that level of sales are ¥2,00,000. How much would P/V
ratio increase or decrease if variable expenses are dropped by
330,000? ‘ '
(a) Increase by 27.5%
(c) Decrease by 9.375%

(b) Increase by 9.375%
(d) Increase by 37.5% (2 Marks)

A firm has a fixed cost of ¥1,00,000 and a break-even sale of
¥8,00,000. What is its projected profit at Z12,00,000 sales?

(a) 50,000 (b) %1,50,000

(c) ¥2,00,000 (d) None of the above (2 Marks)

(xi) The higher the actual hours worked

(a) the lower is the capacity usage ratio.
(b) the higher is the capacity usage ratio.
(c) the lower is the capacity utilisation ratio.

(d) the higher is the capacity utilisation ratio. (2 Marks)
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(xv) Marketing department of Axis.Ltd. estimates that 40,000 of new mixers

could be sold annually at a price of 60 each. To design, develop and’
produce these new mixers, an investment of %40,00,000 would be
required. The company desires a 15% return on investment (ROI).

Given these data, the target cost to manufacture and sell one mixer
will be

(a) ¥37.50
(c) T45.00

(b) 340.00

(d) %48.60 (2 Marks)
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SECTION-B

Decisions involving Alternative Choice

THEORY QUESTIONS
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Answer:
The Selection process will be based on optimization of contribution in relation

to constraint.

(i) Unit contribution

(i) P/V orC/S ratio

(i) Contribution per Kg of RM

(iv) Contribution per machine hour.

TQ 1.4 | PYQ |2017-dun [2] (c) (ii) DESC | 4 Marks

TQ 1.3 | PYQ | 2019-Jun [6] (b) DESC | 4 Marks

In making repetitive decisions using relevant costs and benefits, should a

decision maker be aware of several pitfalls? If so, mention a few and

briefly explain them.

Answer:

In such decision making, the decision maker must be aware of some pitfalls.

Examples are:

1. Sunk cost should be ignored as not relevant.

2. Fixed costs if they change for the decision at hand, the changed portion
only becomes relevant.

3. Opportunity costs: They need not be overlooked (e.g., to outsource an

activity when there is no idle capacity). An opportunity cost is the cost of

an opportunity foregone by not using a limited resource in its next best

alternative use.

TQ 1.2 | PYQ |2018-Dec [3] (b) DESC | 4 Marks

A company is producing and selling three products. How would you
determine relative profitability of products in each of the following
independent situation?
(i) Total sales potential in unit is limited,
(i) Total sales potential in value is limited.
(i) Raw materials are in short supply.
(iv) Production capacity (machine hours) is limited.

Briefly state the significance of Margin of Safety in management decisions.

Answer:

Significance of Margin of Safety in Management Decisions:

Margin of Safety (MOS) is the excess sales over and above the break-even

sales. It is generally expressed in % form. The size of margin of safety is a

very important indicator of the soundness of a business. It shows how much

sales may decrease before the firms will suffer a loss. If the size of margin

of safety is high, chances of incurring loss by the business will be remote but

if it is low, a small reduction in sales may lead to loss. The common cause

of lower margin of safety is higher fixed costs. In such a business, a high

level of activity is required. A low margin of safety is a matter of concern and

so the following steps may be taken to improve an unsatisfactory margin of

safety: ’

1. Increase the selling price.

2. Reduce the fixed or variable costs or the both.

3. Increase the volume of output by utilizing the unutilized production
capacity.

4. Stop production of unprofitable products and concentrate only on the
profitable products. ,

TQ 1.4 | PYQ | 2019-Jun [8] (c) SN | 4Marks

Write Short Note on the following question:
Differential Costs
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Answer:
Differential Costs:
The essential features of differential costs are as follows:

(i) The basis data used for differential cost analysis are costs, revenue
and the investment factors which are relevant in the problem for
which the analysis is undertaken.

(i) Total differential costs rather than the costs per unit are considered.

(iii) Differential cost analysis is made outside the accounting records,

(iv) Asthe differences in the costs at two levels are considered, absolute
costs at each level are not as relevant as the difference between the
two. Thus, items of costs which do not change but are identical for
the alternatives under consideration, are ignored.

(v) The differentials are measured from a common base point or
position. L ‘

(vi) The stage at which the difference between the revenue and the cost
is the: highest, measured from the common base point, determines
the choice from amongst a number of alternative actions.

(vii) In computing differential costs, histerical or standard costs may be
used but they should be adjusted to the requirements of future
conditions.

(vii) The elements and items of cost to be considered in differential cost
analysis will depend upon the nature of the problem and the
alternatives being considered.

T@1.5 | PYQ | 2019-Dec [3] (b) DESC

What do you mean by Incremental cost? Is it always variable?
Answer:

Incremental costs are incurred for the additional cost object with reference
to the base. It could be for any additional resource or for any decision that
is over and above the current scenario. It includes all costs that are incurred
in addition to the existing base level. it could be fixed or variable or both.

4 Marks
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TQ 1.6 | PYQ | 2019-Dec [5] (a) (i) DESC | 4 Marks

Discuss briefly on the significance of Margin of Safety in the context of a
business.

Answer: v

The expression Margin of Safety (MOS) represents the difference between
actual sales and break even sales. In other words, all sales revenue above
the breakeven point represents the margin of safety. For example, if actual
sales for the month of December 2019 are 50,00,000 and the break-even
sales are ¥35,00,000, the difference of ¥15,00,000 is margin of safety. It can
be expressed in percentage also. '

Margin of safety is an important concept for any business because it tells
management how much reduction in revenue will result in break-even. A
higher MOS reduces the risk of business losses. Generally, the higher the
margin of safety, the better the strength of business.

The formula or equation for arriving at MOS is stated as below:
Margin of safety = Actual or budgeted sales — Sales required to break-even

Margin of safety is also expressed in the form of ratio or percentage that
is calculated by using the following formulae: i

M/S = —Pr_o—m‘— or Sales over BEP/Total Sales.
Contribution '

~ MOS ratio = MOS/Actual or budgeted sales
MOS percentage = (MOS/Actual or budgeted sales) x 100

' TQ1.7 | PYQ | 2022-Dec [8] (d) . SN

Write Short Note on the following question:

Enumerate the situations where Fixed Costs become relevant for Decision
Making

Answer:

Enumerate the situations where fixed costs become relevant for
decision making:

In the following circumstances, fixed costs become relevant for decision
making: -

() When Fixed Costs are specifically incurred for any contract.

4 Marks




87 Chapter-3: Decision Making Techniques

(i) When fixed costs are incremental in nature.
-(iii)  When the fixed portion of semi variable cost whereas due to change
in level of activity consequent to acceptance of a contract.
(iv) When fixed costs are avoidable or discretionary.
(v) When fixed costs are such that one cost is incurred in lieu of another.

CASE-SCENARIO QUESTIONS

CSQ1.1 | PYQ | 2016-Jun [6] (b) 4+4=8 Marks
The income statement of Ashok Gears Ltd. is summarized as below:

Net ReVENUE.........cccevieemriererneeecert e ¥ 80,00,000
Less: Expenses (including ¥ 40,00,000 of Fixed Cost).......... ¥ 88,00,000
NEELOSS......coiivieiiienresesesessressesasmsnsessseesesessesnns ¥ 8,00,000

The manager believes that an increase of ¥ 20,00,000 as fixed

plan was approved by the Board.
You are required to calculate:
(i) At what sales volume will the company have Break Even?
(i) What sales volume will result in a Net Profit of ¥ 4,00,000?
Answer: :
(i) Variable Expenses = ¥ (88,00,000 - 40,00,000) = ¥ 48,00,000
The Ratio of Variable Expenses and Total Revenue = 48,00,000/
80,00,000 = 0.60
The Contribution Margin Ratio = (1 - 0.60) = 0.40
Let, Break Even Sales = S
Therefore, S = Variable Expenses + Fixed Expenses + Net Profit
=0.60S + (340,00,000 + % 20,00,000) + 0
Or, S - 0.60S + =% 60,00,000
0Or,0.40S = ¥ 60,00,000
Therefore, S =% (60,00,000 / 0.40 =¥ 150,00,000
- Alternative Method: PV ratio = 40%
BE point = F. Cost/PV ratio

expenditure in advertising outlays will increase the sales substantially. His |
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Therefore, Break Even Sales = 60,00,000 / 40%
=¥ 1,50,00,000
(i) Computation of sales level to earn a Net Profit of  4,00,000
Required Sales = (Fixed Expenses + Target Net Profit) / Contribution
Margin Ratio
=¥ (60,00,000 + 4,00,000) / 0.40 =% 1,60,00,000

€SQ 1.2 | PYQ | 2017-Jun [3] (a) 8 Marks

Accelerate Co. Ltd., manufactures and sells four types of products under
the brand names of A, B, C B%%and D. The sales mix in value comprises

33%%, 41%%, 16%% and of products A, B, C and D, reépectively. The

total budgeted sales (100%) are ¥ 60,000 p.m. Operating Costs are -
Variable costs: Product A 60% of selling price, Product B 68% of selling
price, Product C 80% of selling price, Product D 40% of selling price, Fixed
costs:¥ 14,700 p.m.

Required:
| Calculate the break - even - point for the products on overall basis.
Answer:
Computation of overall breakeven point
A B C D Total
a | Sales (%) | 20,000 | 25000 | 10,000 | 5,000 60,000
b | Variable cost ® 12,000 | 17,000 8,000 | 2,000 | 39,000
c. | Contribution ®) 8,000 8,000 2,000 | 3,000 | 21,000
d | Fixed cost ®) 14,700
e | Profit ®) 6,300
f | P/V ratio (%) 40% 32% 20% 80% 35%
g | Break even sales ) 14,700/35% = 42,000

€8Q1.3 | PYQ | 2017-Jun [5] (a) 6 Marks

A manufacturing company currently operating at 80% capacity has

received an export order from Middle East, which will utilise 40% of the
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capacity of the factory. The order has to be either taken in full and
executed at 10% below the current domestic prices or rejected totally.
The current sales and cost data are given below:

Sales 7 16.00 lakhs
Direct Material ¥ 5.80 lakhs -
Direct Labour T 2.40 lakhs
Variable Overheads 7 0.60 lakhs
Fixed Overheads 7 5.20 lakhs

The following alternatives are available to the management.
(I) .Continue with domestic sales and reject the export order.
() Accept the export order and allow the domestic market to starve to
the extent of excess of demand.
(1) Increase capacity so as to accept the export order and maintain the
domestic demand by:
() Purchasing additional plant and increasing 10% capacity and
thereby increasing fixed overheads by ¥ 65,000, and
(i) Working overtime at one and half time the normal rate to meet
balance of the required capacity.
Required:
Evaluate each of the above alternatives and suggest the best one.
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As per the above calculations, it is evident that the profit is maximum in
Alternative llli.e., accepting the foreign order fully and monitoring the present
domestic sales. It is the best alternative to be pursued by the management.

CSQ1.4 | PYQ | 2017-Jun [5] (b) 4+6=10 Marks

The following particulars are extracted from the records of Ajanta Works
Limited:

Particulars Product A Product B

Selling price per unit 71,000.00 ¥1,200.00

Consumption of Material Kg. 20 Kg. 30

Material cost ¥100.00 %150.00

Direct wages ¥150.00 ¥100.00

Direct expenses ¥50.00 ¥ 60.00

Machine Hours used 3 2
Overhead Expenses:

Fixed ¥ 50.00 ¥100.00

Variable ¥150.00 % 200.00

Answer:

Note: Direct wages per hour is ¥ 50.00.
Required: .
(i) Comment on the profitability of each product (both use the same
raw material) when:
() Total sales potential in units is limited
(1) Total sales potential in value is limited
(lt) Raw Material is in short supply, and
(IV) Production Capacity (in terms of Machine Hours) is the limiting
factor.
(i) Assuming raw material as the key factor, availability of which is
10000 Kg., and maximum sales potential of each product being
3500 units, find out the product mix which will yield the maximum

-profit.

Present 40% - Foreign 40% - Foreign
Sales 80% 60% - Domestic 80% - Domestic

1. Sales 16.00 | (7.20 + 12.00) = 19.20 | (7.20 + 16.00) = 23.20
2. Variable Cost

Direct Material 5.80 7.25 8.70

Direct Labour 2.40 3.00 3.60

Variable Overheads 0.60 0.75 0.90

Overtime Premium - 0.15

8.80 11.00 13.35

3. Contribution 7.20 8.20 9.85

4. Fixed Cost 5.20 5.20 (5.20 + 0.65) =5.85

5.  Profit 2.00 3.00 4.00
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Answer: ‘
Marginal Cost Statement of Ajanta Works Limited
Particulars Cost Per Unit (3)

A B
Selling Price 1,000 1,200
Direct Materials - 100 150
Direct Wages 150 100
Direct Expenses 50 60
Variable Overheads 150 200
Marginal Cost 450 510
Contribution Margin 550 690
P/V Ratio 55% 57.50%
Contribution per Kg of material 275 23.0
.Contribution per Machine Hour 183.33 345

(i) The comments based on the above statement are as follows:
(i) When total sales potential in units is a limiting factor, Product B
is more profitable, as it is making a larger contribution margin per
unit as compared to A.
(i) When total sales potential in value is a limiting factor, Product B
is still more profitable, as its P/V ratio is more than that of A.
(i) When Raw Material is in short supply, A is more profitable as its
contribution per kg of material is more than that of Product B.
(iv) When production capacity is limited, B is more profitable as it
makes larger contribution per machine hour than A.
(Note: Best position is reached when contrlbutlon per unit of key factor
is maximum.)
(i) As contribution of A is more than that of B, hence, 10,000/20 = 500
units of A will only be produced and sold.
Notes: It appears there might be a minor discrepancy in the calculation
presented in the ICMAI'S Suggested Answer for the above Question. Our
solution, derived from a strict application, provides different answer which we
believe to the correct interpretation. Answer as per Suggested Answer is
Contribution per Kg of material A 275 and B 230.

CSQ1.5 | PYQ | 2017-Dec [3] (b) 3+3=6.Marks

The management of W Ltd., which is now operating at 50% capacity,
expects that the volume of sales will drop below the present level of 5,000
units per month. The operating statement prepared for monthly sales
shows:

4 4
Sales (5,000 units at Z 3 per unit) 15,000
Less: Variable Costs at ¥ 2 per unit 10,000
Fixed Overheads 5,000 15,000
Net Profit Nil

It is proposed that the company should suspend production until market
conditions improve. The General Manager estimated that a minimum of
fixed cost (shut down costs) amounting to ¥ 2,000 would be necessary in
any event.
Required:
(i) Advise Management at what level of sales it could think of
suspending production.
(i) If the sales price is ¥ 2.80, what should be the level of sales for shut
down decision?
Answer:
(i) If selling price is ¥ 3 per unit
Shutdown Point = F:Cost - Shutdowncost Sp
Contributionp.u.
_ 5,000-2,000 ..
(T3-%2)
= 3,000 x 3 =¥ 9,000
or, 3,000 units
Verification of the above is as under:

g
Sales 3,000 units @ ¥ 3 9,000
Less: Variable Cost 3,000 units @ ¥ 2 6.000
Contribution 3,000

Less: Fixed Cost 5.000
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Operating Loss 2.000
Operating Loss = Loss at Shutdown Point
(ii) If selling price is reduced to ¥ 2.80
( 5,000-2.000) <22 .80
\ 2.80-2.00 AN
=%10,500
or 3,750 units

CSQ 1.6 | PYQ |2017-Dec[4] (a) 8 Marks
The following data are obtained from the records of'a company:
Year 1 Year 2
- ®) ®)
Sales 80,000 1,00,000
Profit 10,000 15,000
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€SQ1.7 | PYQ | 2017-Dec [4] (b) 4+4=8 Marks

Your company wants to buy one machine. Two alternative models are
available — A and B.

The following information are available with respect to them:

Model A Model B
Output p.a.’ 10,000 10,000
Fixed costs p.a. (7) 30,000 16,000
Profit at 100% capacity (%) 30,000 24,000

Both the machines will produce identical products. The annual market
demand for the product is 10,000 units @ % 10 Per unit.
Required:

() The level of sales at which both are equally profitable;

(i) The range of sales at which one is more profitable than the other.

Required:
(i) Calculate Break-even Point
(if) - Profit or Loss when sales amount to ¥ 60,000, and
(i) Required sales for level of profit of ¥ 20,000.

Answer:

Answer:
P/V ratio = Change in profit _ 5,000 .

1
Changeinsales 20,000 4

thor25%

C=F+P
or,F ='C — P =25% of 80,000 - 10,000
=% 10,000 :

[ or, 25% of 1,00,000 — 15,000 = ¥ 10,000]

() -BEP=_FC _R10.000 44 499
P/Vratio 25

(i) S =% 60,000

P = C - F = 25% of 60,000 — 10,000 = ¥ 5,000
(iii) Required Sales for (P) = ¥ 20,000

C=F + P =% 10,000 + 20,000 = ¥ 30,000

- Required Sales = mz,g@ -21,20,000

[C=F+P] _

A% B%
Sales @ 210 1,00,000 1,00,000
Contribution 60,000 40,000
P/V ratio 60% ; 40%
Contribution/unit 6 4
Variable cost/unit 4 6
BEP 5,000 units 4,000 units

(iy For A:4x + 30,000

B : 6x + 16,000

= 4x + 30,000 = 6x + 16,000 ; Solving X = 7,000 units
(i) At7,000 units both are equally profitable. BEP of A and B being 5,000
units and 4,000 units, Machine B is more profitable below 7,000 units,
and A will be more profitable above 7,000 units.
A : Range of production 7,000 to 10,000 units .
B : Range of production 4,000 to 6,999 units
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| €SQ1.8 | PYQ |2017-Dec [5] (b) 2+3+2+3=10 Marks

Force Ltd. is a manufacturer of a fire fighting equipment which consists of:
five components three of which are made using general purpose machines
and two by manual labour. The data for the manufacture of the equipment
are as follows:

Components F (o) R C E Total
Machine hours required per unit 20 28 24 72 hrs
Labour hours required per unit 2 1 3 hrs
Variable cost per unit ¥ 64 | 108 | 116 | 24 8 320
Fixed cost per unit (apportioned) ¥ 96 | 204 | 232 | 48 | 52 632
Total component cost ¥ 160 | 312 | 348 | 72| 60 952
Assembly cost/unit (all variable) T 80
Selling price/unit % 1,200

The marketing department of the company anticipates 50% increase in
demand during the next period. General purpose machinery used to
manufacture. F; O and R are already working to the maximum capacity of
9,504 hours and there is no possibility of increasing this capacity during
the next period. But labour is available for making components C and E
and also for assembly according to demand. The management is
considering the purchase of one of the components F, O or R from the
market to meet the increase in demand. These components are available
in the market at the following prices:
Component F : ¥ 160 :
Component O : ¥ 320 '
Component R : ¥ 250
Required: :
(i) Profit made by the company from current operations.
(i) If the company buys any one of the components F, OorR, whatis
the extent of additional capacity that can be created?
(i) Assuming 50% increase in demand during the next period, which
component should the company buy from the market?
(iv) The increase in profit, if any, if the component suggested in (jii) is
purchased from the market. :
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Answer:
(i) Statement showing profit at current operations:
®)
SP 1,200
Variable cost 320+80 400
Contribution 800
Number of units 9,504/72 Units 132
Total contribution 1,05,600
Fixed cost 83,424
Profit 22,176
(ii)
F o R
g 4 4
Buying cost 160 320 250
Variable cost 64 108 116
Extra buying cost 96 212 134
Excess buying cost per hour 4.8 7.571 5.583

(iif)

It is better to buy component F from the market because exeess
buying cost per machine hour is less. Computation of additional
capacity created if components are bought from outside:

If F is bought:

Number of units that can be manufactured (9,504/52) 182.76 units
Increase in capacity (182.76 - 132/132 x 100) 38.46%
If O is bought: '

Number of units (9,504/44) 216
Increase in capacity (216 - 132/ 132 x 100) 63.64%
If R is bought:

Number of units 9,504/48 198
Increase in capacity (198 - 132 /132 x 100) 50%

F is cheaper to buy. But the increase in capacity will not be sufficient
to meet the expected demand for next year. Therefore, we shall try to
buy the next cheaper component, i.e., R and by buying it the'increase
in capacity will be exactly equal to the demand for our product during
the next year. Hence, component ‘R’ should be bought from the
market.
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(iv) Statement showing computation of profit by buying R from
outside:

() No. of units (9,504 / 48) Units 198

(i) Selling price ¥1,200

(i) Variable cost (400-116 + 250) 534

(iv) Contribution T 666

(v) Total contribution 71,31,868

(vi) Fixed cost 783,424

(vii) Profit 748,444

Less: Existing profit 322,176
Increase in profit ¥ 26,268
€SQ1.9 | PYQ | 2017-Dec [6] (b) 6 Marks

A practicing Cost and Management Accountant now spends ¥ 0.90 per
K.M. on taxi fares for his client's work. He is considering two other
alternatives — the purchase of a new small car or an old bigger car.
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Answer:

Statement showing computation of break-even point for three

alternatives:

Taxi () | New smaller car (%) | Old bigger car (7)

Fixed Cost: Depreciation 16,000/5 = 3,200 8,000/5 = 1,600
Repairs 1,000 1,200
Taxes 1,700 700
5,900 3,500
Variable cost per KM 0.9 0.35 0.5
Total cost per 10,000 KMS 9,000 3,500 + 5,900 5,000 + 3,500
=9,400 = 8,500
Cost per 19,000 KMS 17,100 12,550 13,000

(a) At 10,000 KMS old bigger car is cheaper than the other two alternatives.
(b) At 19,000 KMS itis better and cheaper to purchase the new smaller car.
Indifference point = (difference in fixed cost/difference in variable cost
per unit) = (2,400/0.15) = 16,000 kms.

€SQ1.10 | PYQ | 2018-Jun [4] (a) 4+4+4=12 Marks

item How Small Car | Oid Bigger Car A company manufactures two types of herbal product, A and B. Iis budget

®) ®) shows profit figures after apportioning the fixed joint cost of ¥ 15 lakhs in

Purchase Price 35,000 ALY the proportion of the numbers of units sold. The budget for 2018 indicates:
Sale Price after 5 years 19,000 12,000 Particulars A B

Repairs and servicing per annum 1,000 1,200 Profit (%) 1,50,000 30,000

Taxes and insurance p.a. 1,700 700 Selling price per unit (%) 200 120

Petrol consumption per litre (k.m.) 10 7 P/V Ratio (%) 40 50

Seipiprice pek e 33 32 Required to advise on the best option among the following, if the company
He estimates that he will travel 10,000 K.M. annually. expects that the number of units to be sold would be equal.

Required:

Which of the three alternatives will be cheaper? If his practice expands
and he has to travel 19,000 K.M. per annum will the cost of the two cars
break even and why? Ignore interest and Income tax.

7%.

() Due to change in manufacturing process, the joint fixed cost would
be reduced by 15% and the variable cost would be increased by

(i) Price of A could be increased by 20% as it is expected that the price
elasticity of demand would be unity over the range of price.
(iii) Simultaneous introduction of both the options, viz (i) and (ii) above.
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Answer:
Contribution of A = 40% x 200 = 80
Contribution of B = 50% x 120 = 60.
Average contribution per unit, considering equal units of both
= (80 + 60)/2=70 :
Total units of production = (Total fixed costs + Profits)/70
_ 15,00,000 + 1,80,000

70
_ 16,80,000
= 70

= 24,000

Of which 12,000 of A and 12,000 of B
Evaluation of Option:

(i)
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(iii) Simultaneous introduction of both:

A B

Selling price/u 200 240 120 120
Variable Cost /u 120 128.4 60 | 64.20
Contribution/u 80 111.6 60 | 55.80
Contribution for 9,600 units for 12,000 units 10,71,360

Units 6,69,600
Total Contribution 17,40,960
Fixed Cost 15,00,000%85% = 12,75,000
Profits 17,40,960 - 12,75,000 = 4,65,960

Decision: Option (jii) has the maximum profits and should be chosen.

€CSQ1.11 | PYQ | 2018-Jun [5] 12+4=16 Marks

A regional audit firm offers audit, tax and .consulting services. The
segmented profit and loss position for the next year shows the following
position:

A B
Selling Price/u 200 200 120 120
Variable Cost /u 120 128.4 60 64.20
Contribution/u 80 71.6 60 55.80
Contribution for 12,000 units 8,59,200 6,69,600
Total Contribution 15,28,800
Fixed Cost 15,00,000 x 85% = 12,75,000
Profits 15,28,800-12,75,000 = 2,53,800

(i) Volume for A originally = 12,000.
Since price elasticity of demand = 1, for 20 % increase in unit selling
price, there will be a drop in demand by 20 %, i.e. 20% of 12,000

=2,400. :

Revised sales quantity for A at increased price = 12,000 - 2,400

= 9,600

A B

Selling Price/u 200 240 120
Variable Cost /u 120 y 120 60
Contribution/u 80 120 60
Contribution for 9,600 units for 12,000 units 11,52,000 7,20,000
Total Contribution - 18,72,000
Fixed Cost 15,00,000
Profits 18,72,000 - 15,00,000 = 3,72,000

Audit Tax Consulting
K £ 4
1. Revenues 60,000 1,00,000 *1,20,000
2. Costs:
Service-level 50,000 60,000 70,000
Facility-level 10,000 12,000 16,000
(apportioned)
Total 60,000 72,000 86,000
3. Operating
Profit (1-2) ! Nil 28,000 34,000

Partners are concerned about the profitability of their audit business and
contemplate to close it down. In the event of closure of audit service, it
might do more tax work . If audit service is discontinued, 50 per cent of the
facility costs associated with auditing would be saved. More tax work
would increase tax revenues by 45 per cent, but tax service-level costs
would also increase by 45 per cent.
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Required:
(a) Determine whether the firm should drop auditing service and the
impact on its closure on profit. Assume that audit centre facility level
. costs can be allocated to two other centres based on revenues.
Compare Profitability of Tax and Consulting Services before and after
closure of Audit Centre. ]

(b) What other considerations are important to drop auditing service?

Answer:
(a) Whether to drop auditing service and the impact on profits:

Item of Cost/ Revenue Incremental impact
Revenue Loss from Audit - 60,000
Savings in facility Level Costs + 5,000
Decrease in Service Level Cost (Audit), considered
avoidable + 50,000
Increase in Tax Service Revenue by 45% + 45,000
Increase in Service Level Cost for Tax Service - 27,000
Cumulative Impact +13,000
Decision: Close the Audit function and improve Tax Service.
Tax Consulting
Before After Before After
Revenue 1,00,000 1,45,000 1,20,000 1,20,000
Costs:
Service- level 60,000 87,000 70,000 70,000
Facility -leve! 12,000 14,736 16,000 18,264
Total Costs 72,000 1,01,736 86,000 88,264
Operating Profits 28,000 43,264 34,000 31,736

Total operating profits before dropping: 28,000+34,000 = 62,000
Total operating profits after dropping Audit function: 43,264+31,736
= 75,000 iImpact = 13,000
(b) Other important considerations for dropping Audit function: _
(i) The Audit function is not unprofitable or with Nil profit as shown in
the question. Its revenues less its service level costs and avoidable

facility level costs are 60,000 - 50,000 — 5,000 = 5,000. Hence, itis -

only due to allocated overhead that Audit function appears to be a
non contributor.
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(if) While the release of Audit function strengthens the Tax Service, the
overall impact being ¥ 13,000 increase in profits, it is a major risk
that the firm will be taking, since it is an audit firm.

(iii) In the medium to long term, it could lose other potential clients who
may go elsewhere to have more diversified services.

(iv) The firm should try to improve its costs and increase its fees to have
more comfortable profits.

' CSQ1.12 | PYQ | 2018-Dec [2] (b) 8 Marks

The profit for The Forward Look Ltd. works out to 12.5% of the capital
employed and the relevant figures are as under:

4
Sales 5,00,000
Direct Materials 2,50,000
Direct Labour 1,00,000
Variable Overheads 40,000
Capital employed 4,00,000

The new Sales Manager who has recently joined the Company estimates
for the next year a profit of about 23% on the capital employed provided
the volume of Sales in increased by 10% and simultaneously there is an
increase in Selling Price of 4% and an overall cost reduction in all the
elements of cost by 2%.

Verify the contention of the Sale Manager by computing in detail the cost
and profit for the next year and state whether his proposal can be adopted
by the management.

Answer:

Computation of Fixed Cost:

4
Annual Sales 5,00,000
Less: Profit: ¥ 4,00,000 x 12.5% 50.000
Total Cost 4,50,000

Less: Variable Cost: Direct Material T 2,50,000



103 Chapter-3: Decision Making Techniques

Direct Labour ¥1,00,000
Variable Overhead T 40.000 -
3.90,000
60,000

Statement showing Profit obtained upon adopting the Sales Manager’s
proposal:
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Later the market improved and the sales quantities could be increased by
20% for product X and 25% each for products Y and Z. The Sales Manager
confirmed that the increased quantities could be achieved at the prices
originally budgeted. The Production Manager has stated that the output
cannot be increased beyond the budgeted level due to limitation of direct
labour hours in Department 2.

Required:

(i) Set optimal product mix.

(i) State profit under optimal product mix,

4
(i) Revised Sales: ¥ 5,00,000 x 110% x 104% 5,72,000
(i) Variable Cost: ¥ 3,90,000 x 110% x 98% 4.20.420
(iii)y ‘Contribution : 1,51,580
(iv) Fixed Cost ¥ 60,000 x 98% 58.800
(v) Profit 92,780

Percentage of Profit on Capital Employed = (% 92,780 /4,00,000) x 100 =
23.195 > 23%
Conclusion: The Sales Manager’s proposal can be adopted.

€SQ1.13 | PYQ | 2018-Dec [3] (a) 6+6=12 Marks
XYZ Ltd. produces three products. The cost data are as under:
Particulars X Y z
Direct Materials 364 3152 117
Direct Labour:
Dept. Rate per hour (3) Hrs. Hrs. Hrs.

1 5 18 . 10 20

2 6 5 4 6.5

3 4 10 5 20
Variable overheads 316 79 24

Fixed overheads ¥ 4,00,000 per annum.
The budget was prepared at a time, when market was sluggish. The
budgeted quantities and selling prices are as under:

Answer:
Products: X Y 4
Budged Quantity (units): 9,750 7,800 7,800
Selling price (p.u.): () 270 280 400
Variable cost (p.u.):
Direct materials 64 152 117
Direct labour. 160 94 219
Variable overheads 16 9 24
Total variable cost (p.u.) (ii) 240 255 360
Contribution (p.u.) (%) (i) = (ii) 30 25 40
Statement of optima product mix and profit.

Products: X Y Z Total
Contribution (p.u.): (%) (a) 30 25 40
Direct labour hours in (b} 5 4 6.5
Dept.2
Contribution per hr: (a)/(b) 6 6.25 6.15
Ranking n : | Il
Optimal product mix (c) 5,655 9,750 9,750
units (28,275 hrs.) | (39,000 hrs)| (63,375 hrs)
Total contribution (%) (a)x(c) 1,69,650 2,43,750 3,90,000| 8,03,400
Less: Fixed cost (%) 4,00,000

. |Optimal profit 4,03,400

. Product Budgeted Quantity Selling price (Z)/ unit
X 9,750 270
Y 7,800 280
4 7.800 400
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Working Notes
(1) Total hours available in Department 2:
‘Products Units Hrs.(p.u.) Total hrs.
(a) (b) (c) (d) = (b) x (c)
X 9,750 5 48,750
Y 7,800 4 31,200
z 7,800 6.5 50,700
Total available hrs. for budgeted production 1,30,650
(2) Maximum Sales Quantities of Products
(under improved market conditions)
Products Units Increase Total
in percentage number of units
X 9,750 20 11,700
Y 7,800 25 9,750 x 4 = 39,000
z 7,800 25 9,750 x 6.5= 63,375

Required hours for Y+ Z 1,02,375

Hours available for X: 1,30,650 —1,02,375 =28,275

= Production for X 28,275 = 5 = 5,655 units

CSQ1.14 | PYQ | 2019-Jun [2] (a) 6 Marks

Budgeted output 40,000 units
Variable costs:
Materials 528
Labour 104
Direct expenses 248
Fixed costs:
Specific fixed costs 180
Allocated fixed costs 225
Total costs
Add: Profit
Sales

A toy manufacturing company produces different models of toy. The
budget in respect of a model for the month of March, 2019 is as under:

(¥ lakhs)

880

_405
1,285
115
1,400
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Required:

reduction in sales volume.

selling price per unit.

(i) Calculate profit with 10% increase in selling price with a 10% |

(i) Determine volume to be achieved to maintain the original profit
after a 10% rise in material costs, at the originally budgeted

Answer:

(i) Present selling price ¥ 1 ,400 lakhs/40,000 units3,500

Add: 10% Increase
Revised selling price
Present sales volume
Less: 10% Decrease
Revised sales volume

350

¥ 3,850
40,000units
4,000
36,000units

Revised sales revenue = 36,000 x ¥ 3,850 = T 1,386 lakhs
Total variable cost/unit: Material + Labour + Direct expense

1,320 + 260 + 620 =T 2,200
Profitability statement:

Sales 1,386
Less: Variable costs (36,000 units x ¥ 2,200) 792
Contribution 594
Less: Fixed costs 405
Profit ¥ 189 lakhs

(i) Total variable cost/unit: Material + Labour + Direct expense

1,452 + 260 + 620 =¥ 2,332

Calculation of sales to be achieved to maintain the original profit of

T 115 lakhs:
Selling price

- Less: Variable costs
Contribution per unit

3,500
2,332
1,168

Desired sales = (Fixed cost + Desired profit)/Contribution p.u.
= (405 lakhs +115 lakhs)/1168 p.u. = 44,521 units
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| €5Q1.15 | PYQ [ 2019-Jun [2] (b) 10 Marks

SRM Ltd. manufactures and sells a single product X whose selling price
is ¥ 80 per unit and the variable cost is ¥ 32 per-unit.
(i) -Assume that for first year fixed costs are ¥ 9,60,000 and the annual
sales are at 60% margin of safety.
(i) Forsecond year, it is proposed to add another product line Y whose
selling price would be ¥ 100 per unit and the variable cost Z 20 per
unit. The total fixed cost are estimated at ¥ 13,33,200. The sales mix
of X : Y would be 7 : 3 based on value.
Required:
(I) For the first year, calculate the rate of net return on sales,
assuming an income tax level of 30%.
() For second year, at what level of sales would SRM Ltd. break
even? Give separately for both X and Y the break even sales in
rupees and quantities.

Answer:
() Contribution per unit = SP-VC =% (80 - 32) =% 48
Break-even Point = 9,60,000/48 = 20,000 units
Percentage Margin of Safety = (Actual Sales — Break-even Sales) /
Actual Sales Or, 60% :
= (Actual Sales — 20,000 units)/Actual Sales
Actual Sales = 50,000 units

E4
Sales value (50,000 units x ¥ 80) 40,00,000
Less: Variable costs (50,000 units x T 32) 16,00,000
Contribution 24,00,000
Less: Fixed cost 9,60,000
Profit 14,40,000
Less: Income Tax @30% 4,32,000
Net Return 10,08,000

Rate of net return on sales = (10,08,000/40,00,000) x 100 = 25.2%
(i) Products

X (%) YR
Selling price per unit 80 100
Variable cost per unit 32 20
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Contribution per unit 48 80 -
Individual products
contribution margin 60% (48/80) x 100

Contribution margin (X and Y)

60% x 7/10 + 80% x 3/10 = 66%

Break even sales = ¥ 20,20,000 (313,33,200/66%)
Break even sales mix

X - 70% of 20,20,000 = 714,14,000 i.e. 17,675 units
Y - 30% of 20,20,000 = ¥ 6,06,000 i.e. 6,060 units

80% (80/100) x 100

' £SQ1.16 | PYQ | 2019-Jun [3] (b) 8 Marks

AB Lid. produces a variety of products, each having a number of
component parts. Product X takes 5 hours to produce on machine no. 55
which is working at full capacity. X has a selling price.of ¥ 50 and a
marginal cost of T 30 per unit, Y-5, a component part, could be made on
the same machine in 2 hours for a marginal cost of ¥ 5 per unit. The
supplier's price is ¥ 13.50 per unit.

Required:

Should AB Ltd., make or buy Y-5?
Answer:
Selling Price of product X ¥ 50
Marginal cost 30
Contribution per unit 20
Contribution per machine hr, =320 +5=% 4
For Component Y-5: 4
Marginal cost 5 per unit
Opportunity cost: ¥4 x 2 = 8
Total (to make) 13

Supplier's price T 13.50
So, AB Ltd. should make Y-5 for gain of (Z 13.50 — 13.00)
= Re 0.50 per unit.
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CSQ1.17 | PYQ | 2019-Jun [5] (a) 8 Marks

X Ltd. manufactures and sells a special component. It follows a Standard
Marginal Costing system. For the year ended 31.03.2019, it produced
1,500 components against a budgeted capacity of 2,000 components. Out
of the production 100 components were scrapped. Due to a computer
virus most of the financials could not be retrieved.

However, the Chief Cost Accountant gave the following information:
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Particulars )

Selling Price per component 213
Direct materials total cost 84,000
Direct labour cost per component (Actual efficiency 80%) ?
Variable Manufacturing overhead per component 15
Variable Selling overhead per component 8
Fixed Selling and Administration overheads ' 48,000
Fixed overhead manufacturing-absorption rate per component (on the basis 30
of budgeted capacity)

Closing stock (200 units) (Valued at prime cost for financial purpose) 18,000
Required:

(i} Prepare the Profitability statements as per Marginal Costing,
Absorption Costing and the actual Profit & Loss Account.

(i) Reconcile the actual profit with that of the Break-even profit
under Marginal Costing.

Answer:
(i) 1. Fixed Manufacturing Overheads =

Budgeted Capacity x Absorption Rate (2000 x 30)
Fixed administrative Overheads = _48.000

Total Fixed cost 1,08,000
2. Contribution per Unit

Selling . 213

Price Prime Cost ,

(Material + Labour)(18000/200) - 90

Variable Manufacturing Overhead 15

Variable Selling Overhead 8

Contribution/Unit 100

3. Break Even volume (108000/100 Units) = 1,080 Units
4. Total Absorption Cost / Unit (60 + 30 + 15) = 105
. (Materials + Labour + Variable Manufacturing OH)
Profit under Marginal Costing:
Contribution (1200 x100) = 1,20,000
Less: Fixed Cost 1,08,000
Profit under Marginal Costing 12,000
Particulars Profit under | Actual P&L
Absorption Alc
Costing
Sales (1,200 Units x 3213) 2,55,600 2,55,600
Cost of Goods Manufactured
Production (1,500 Units x T105) 2,02,500 2,02,500
Additional Labour cost - 12,750
Less: Closing Stock(200 units x 135 p.u.) 27,000 18,000
(18,000 given in the question)
Less: Scrap 100 units x 135 13,500
Add: Under absorption of OH (500x30) 15,000 15,000
Add: Manufacturing Fixed OH - -
Total Cost of Manufacture 1,77,000 2,12,250
Gross Profit 78,600 43,350
Less: Fixed Administrative OH 48,000 48,000
Less; Variable Selling OH 9,600 9,600
Profit/(Loss) 21,000 (14,250)
(i) Reconciliation (actual P& L with Marginal Costing)
Profit at Break Even point 0
Margin of Safety +12,000
Stock Valuation -3,000
(at variable cost under marginal costing 105 x 200 = 21,000 and at 90
as per actual P and L given = 18,000)
Less: Scrap (variable mfg cost 105 x 100) = -10,500
Less: Labour - 12,750
Actual Loss -14,250
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e = = Staff Cost — Salary 35,10,000 |  80,40,000
CSQ118 | PYQ | 2019-Dec [2] (b) sl parks Break Even Patient days 80,40,000/ 500 16,080
Following is the operating results of Premier hospital for the year ended 31 Since it falls in the previous range revised fixed cost will be
March 2019: Fixed Cost
Particulars g Bed Capacity cost 45,30,000
Revenue 1,13,88,000 Staff Cost — Salary 33,80,000 79,10,000
Cost: Variable 26,28,000 Break Even Patient days 79,10,000/500 15,820
Bed capacity cost (fixed) but varies with 45,30,000 (ii)
number of beds Expected patient demand with 80 beds 80 x 365 x 23,360
Staff cost 35,10,000 17,520/365 x 60
Profit 7,20,000 Existing Staff salary will return unchanged
The hospital charged each patient and average of ¥650 per day, had a Fixed Cost
capacity of 60 beds operated 24 hours-per day for 365 days. The hospital Bed Capacity cost (80/60 x 45,30,000) 60,40,000
has minimum departmental personnel requirements based on totals annual Staff Cost — Salary 35,10,000 95,50,000
patient days and following table gives the Salary to be paid. Break Even Patient days 95,50,000/500 19,100
Annual patient days Salary (% in 000s) Since it is in the same range there is no change in the breakeven.
10,000 — 14,000 32,00 ,
14,001 — 17,000 33,80- Paarc =
R = €SQ1.19 | PYQ | 2019-Dec [5] (a) (ii) 4 Marks
Required: The following are the data for two business units, P and Q. You are
() Compute the Break even patient days for the year ended 31 required to find out which of the two units has a better Margin of Safety.
March, 2019. Unit P Unit Q
(i) Compute the Break even patient days for the year ended 31 X %
March, 2020 if the hospital capacity is raised to 80 beds. Patient Sales Price per unit 100.00 250.00
demand is unknown but assume that revenue per patient and cost Variable Cost per unit 80.00 150.00
per patient day, cost per bed, and employee salary will remain the Total Fixed Cost 1,75,000 2,25,000
same as for the year ended 31 March, 2019. Budget Sales 1,00,000 2,50,000
Answer: Answer:
(i) The following table shows calculation of margin of safety in units and rupees
No of patient days operated 1,13,88,000/650 17,520 and the margin of safety ratio:
Variable Cost per patient day 26,28,000/17,520 150 Particulars Unit P Unit Q
Contribution per patient day 650 — 150 500 Sales Price p.u. ) (1) 100 250°
L - 2 —
= ontripution p.u. ={1-
EIET) L oeis S50 45,30,000 Fixed Cost %) (@) 175,000 | 2,25,000
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Budgeted Sales (%) (5) 1,00,000 2,50,000
Budgeted Sales in units (6) = (5/1) 1,000 ' 1,000
B.E.P in units (7) = 4/3 8,750 2,250
Margin of Safety in units (8) = (6 — 7) —7750 -1250
Margin of Safety Ratio (9) = 8/6 x 100 —775% -125%

€SQ1.20 | PYQ | 2019-Dec [5] (b) 8 Marks

Company XYZ produces two components (M and N) and is planning the
allocation of its available resources for the next period.

75 units of component M and 60 units of component N are required to be
produced but machine hour capacity is restricted to a total of 300 hours.
Any deficit of components produced in-house can be made up by the
purchase of any quantity of either component from an outside supplier.The
objective of company XYZ is to satisfy the requirement for components at
minimum total cost. The following information is available concerning each
component:

Cost (X per unit) M N
Direct materials 6.20 8.70
Direct labour 5.10 7.50
Variable production overheads 1.20 1.30
Fixed production overheads 4.80 6.40
Total 17.30 23.90
Machine hours (per unit) 2.00 3.00
Price from outside supplier (% per unit) 18.50 25.90
Required:

For the next period: :
(i) Calculate the variable costs of producing each component in-
house.
(i) Calculate the extra costs of buying-in each component.
(i) Determine which component should have production priority. Show
workings clearly and justify your conclusion.
(iv) Calculate the number of units of each component that should be

manufactured by company XYZ.
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Answer:
() Calculation for variable cost of producing in-house
Products M () N ()
Variable Cost:
Direct material 6.20 8.70
Direct labour 5.10 7.50
Variable production cost in-house 1.20 1.30 |.
Total 12.50 | 17.50
(i) Calculation of Extra Cost of Buying-in each component
Products M N
Price to be charged by outside Supplier 18.50 | 25.90
Variable cost of producing in-house [as per (a)] 12.50 17.50
Extra cost of buying — in 6.00 8.40
(ii) Machine hour cost per unit
Products M N
Machine Hours per unit 2.00 3.00
Extra cost of buying — in per unit (%) 6.00 8.40
Extra cost of buying (per machine hour) (%) 3.00 2.80

Priority should be given to the In-house production of component M in
order to minimize the extra cost of buying-in.
(iv) Components to be manufactured by XYZ
M = 75 units (75 units x 2 hours) = 150 machine hours
N = 50 units [(300 — 150 machine hours)/3

1 | PYQ | 2019-Dec [6] (a) 8 Marks

An agro-based farm is planning its production for next year. The foliowing
is relating to the current year:

Product/Crops M N (o] P
Area occupied (acres) 125 100 150 125
Yield per acre (ton) 50| 40 45 60
Selling price per ton () 100 125 150 135

Variable cost per acre (%):
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Seeds 150 125 225 200
Pesticides 75 100 150 125
Fertilizers 62.50 37.50 50 62.50
Cultivations 62.50 37.50 50 62.50
Direct wages 2,000 2,250 2,500 2,850

Fixed overhead per annum ¥13,44,000.

The land that is being used for the production of O and P can be used for
either crop, but not for M and N. The land that is being used for the
production of M and N can be used for either crop, but not for O and P. In
order to provide adequate market service, the company must produce
each year at least 1,000 tons of each of M and N and 900 tons each of O
and P.

Required:

() Determine the profit for the production mix fulfilling market
commitment. ;

(i) Assuming the land could be cultivated to produce any of the four
products and there was no market commitment, calculate the profit
amount of most profitable crop and break-even point of most
profitable crop in terms of acres and sales value.

Answer:
(i) Profit Statement of Recommended mix:
Product M N (o] P
Yield per acre (tons) 50 40 45 60
Selling price per ton 100 125 150 135
Sales revenue per acre 5,000 5,000 6,750 8,100.
Variable cost per acre 2,350 2,550 2,975 3,300
Contribution per acre 2,650 2,450 3,775 4,800
Rank 1 2 2 1
Minimum sales requirement in acre 25 20
(1,000/40) (900/45)

Recommended mix 200 25 20 255
in acre
Total Contribution 5,30,000 | 61,250 | 75,500 | 12,24,000 18,90,750
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Less: Fixed cost 13,44,000
Profit 5,46,750
(i) Most profitable crop. Production should be concentrated on P which
gives highest contribution per acre of Z4,800.
Overall contribution if complete land is used for P = (500 x 4,800)

' =324,00,000
Less: Fixed cost =%13,44,000
Profit =%10,56,000
Break-even point in acres for P = 13,44,000/48,000 = 280 acres
Break-even point in sales value = 280 x 135 x 60 = ¥22,68,000

€SQ1.22 | PYQ | 2021-Dec [1] 1 Marks

‘MK Company incurred the following costs for 60,000 units: Variable costs
¥ 18,00,000 Fixed costs ¥ 24,00,000 MK has received a special order from
a foreign company for 5,000 units. There is sufficient capacity to fulfill the
order without jeopardizing regular sales. Filling the order will require
spending an additional ¥ 85000 for shipping.

If MK wants to break even on the order, what should the unit sales price
be?

[Sec. B - SAQ]

Answer:

Variable Cost per Unit:

Total Variable Costs for 60,000 units: 18,00,000

Variable Cost per Unit = Total Variable Costs / Number of Units
Variable Cost per Unit = 18,00,000 / 60,000

Variable Cost per Unit = 30

Total Variable Cost for Special Order:

Variable Cost per Unit: 30

Number of Units in Special Order: 5,000

Total Variable Cost for Special Order = Variable Cost per Unit x Number of
Units

Total Variable Cost for Special Order = 30 x 5,000

Total Variable Cost for Special Order = 1,50,000
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Additional Shipping Cost:

Additional Shipping Cost for Special Order: 85,000

Calculate Total Cost for Special Order:

Total Variable Cost for Special Order: 1,50, 000

Additional Shipping Cost: 85,000

Total Cost for Special Order = Total Variable Cost for Special Order +
Additional Shipping Cost

Total Cost for Special Order = 1,50,000 + 85,000

Total Cost for Special Order = 2,35,000

Calculate Break-Even Unit Sales Price:

Total Cost for Special Order: 2,35,000

Number of Units in Special Order: 5,000

Break-Even Unit Sales Price = Total Cost for Special Order / Number of
Units

Break-Even Unit Sales Price = 2,35,000 / 5,000

Break-Even Unit Sales Price = 47

€S0 1.23 | PYQ | 2021-Dec [6] 1 Mark

Hardware Company reported the following results from the sale of 5,000
hammers in May: sales ¥ 200,000, variable costs ¥120,000, fixed costs
¥60,000, and net income ¥ 20,000. Assume that Hardware increases the
selling price of hammers by 10% on June 1. How many hammers will have
to be sold in June to maintain the same level of net income?

[Sec. B - SAQ]
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Increase in Selling Price = 10% of 40

Increase in Selling Price = 4

New Selling Price per Hammer = 40 + 4

New Selling Price per Hammer = 44

Contribution Margin per Hammer:

Total Variable Costs for May: 1,20,000

Variable Cost per Hammer = Total Variable Costs / Number of Hammers
Sold

Variable Cost per Hammer = 1,20,000 / 5,000

Variable Cost per Hammer = 24

Contribution Margin per Hammer = New Selling Price per Hammer - Variable
Cost per Hammer

Contribution Margin per Hammer = 44 - 24

Contribution Margin per Hammer = 20

Number of Hammers to be Sold in June:

Desired Net Income: 20,000

Fixed Costs: 60,000

Total Contribution Margin Needed = Desired Net Income + Fixed Costs
Total Contribution Margin Needed = 20,000 + 60,000

Total Contribution Margin Needed = 80,000

Number of Hammers to be Sold = Total Contribution Margin Needed /-
Contribution Margin per Hammer

Number of Hammers to be Sold = 80,000 / 20

Number of Hammers to be Sold = 4,000

Answer:

Current Selling Price per Hammer:

Total Sales for May: 2,00,000

Number of Hammers Sold: 5,000

Selling Price per Hammer = Total Sales / Number of Hammers Sold
Selling Price per Hammer = 2,00,000 / 5,000

Selling Price per Hammer = 40

New Selling Price per Hammer (After 10% Increase):

Current Selling Price per Hammer: 40

GSQ‘LRQ PYQ | 2021-Dec [12] 1 Mark

Kraft Kay sells a single product. 7,000 units were sold resulting in % 70,000
of sales revenue, ¥ 28,000 of variable costs and ¥ 12,000 of fixed costs.
Contribution margin per unit is?

. [Sec. B - SAQ]

Answer:

Sales Price per Unit:

Total Sales Revenue: 70,000
Number of Units Sold: 7,000
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Sales Price per Unit = Total Sales Revenue / Number of Units Sold
Sales Price per Unit = 70,000/ 7,000

Sales Price per Unit = 10

Variable Cost per Unit:

Total Variable Costs: 28,000

Number of Units Sold: 7,000

Variable Cost per Unit = Total Variable Costs / Number of Units Sold
Variable Cost per Unit = 28,000/ 7,000

Variable Cost per Unit = 4

Contribution Margin per Unit:

Sales Price per Unit;: 10

Variable Cost per Unit; 4

Contribution Margin per Unit = Sales Price per Unit - Variable Cost per Unit
Contribution Margin per Unit = 10 - 4

Contribution Margin per Unit = 6

CSQ 1.25 | PYQ | 2021-Dec [15] 1 Mark

If there were 60,000 kgs of raw materials on hand on January 1,120,000
kgs are desired for inventory at January 31, and 3,60,000 kgs are required
for production in January after a normal loss of 10% of input, how many
kgs of raw materials should be purchased in January?

[Sec. B - SAQ]

Answer:

Total Requirement for Production:

‘Required for production: 3,60,000 kgs

Normal loss of 10% of input means 90% of the input will be used.
To find the input needed, we need to consider the 10% loss.
Input Required Considering the Loss:

Total requirement (output) = 3,60,000 kgs

Since this is 90% of the input, input = Total requirement / 90%
Input = 3,60,000/ 0.90

Input = 4,00,000 kgs
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Total Raw Materials Needed:

Raw materials needed for production (input): 4,00,000 kgs

Desired inventory at the end of January: 1,20,000 kgs

Total Raw Materials Needed = Raw materials for production + Desired
ending inventory

Total Raw Materials Needed = 4,00,000 + 1,20,000

Total Raw Materials Needed = 5,20,000 kgs

Raw Materials to be purchased:

Raw materials on hand on January 1: 60,000 kgs

Raw Materials to be Purchased = Total Raw Materials Needed Raw
materials on hand _

Raw Materials to be Purchased = 5,20,000 - 60,000

Raw Materials to be Purchased = 4,60,000 kgs

€SQ1.26 | PYQ | 2021-Dec [19] 1 Marks

Gl can produce 100 units of a necessary component part with the following
costs: Direct Materials ¥ 40,000

Direct Labor ¥18,000 Variable

Overhead % 42,000 Fixed

Overhead ¥16,000

If GI purchases the component externally, ¥ 4,000 of the fixed costs can
be avoided. Below what external price for the 100 units would Gl choose
to buy instead of make?

[Sec. B - SAQ]

Answer: :

Total Cost of Producing 100 Units Internally:

Direct Materials: 40,000

Direct Labor: 18,000

Variable Overhead: 42,000

Fixed Overhead: 16,000 .

Avoidable Fixed Overhead if Purchased Externally:

Avoidable Fixed Overhead: 4,000

Remaining Fixed Overhead if Purchased: 16,000 - 4,000 = 12 000
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Relevant Cost of Making the Component Internally:

Direct Materials: 40,000

Direct Labor: 18,000

Variable Overhead: 42,000

Avoidable Fixed Overhead: 4,000

Total Relevant Cost = Direct Materials + Direct Labor + Variable Overhead
+ Avoidable Fixed Overhead

Total Relevant Cost = 40,000 + 18,000 + 42,000 + 4,000

Total Relevant Cost = 1,04,000

Gl would choose to buy the component if the external price is less than or
equal to the total relevant cost of making it internally.

Therefore, the external price should be below 1,04,000.

CSQ 1.27 | PYQ | 2021-Dec [1] 9 Marks

Manton Moulders is operating at 70% capacity and presents the following
information:
BEP = % 200 lakhs, PV Ratio = 40% and Margin of Safety = ¥ 50 lakhs
The management has decided to increase production to 95% capacity
level with the following changes:
Selling price will be reduced by 8%
Variable cost will be reduced by 5% on sales
Fixed cost will increase by % 20 lakhs, including depreciation on additions
but excluding interest on additional capital.
Additional capital of ¥ 50 lakhs will be needed for capital expenditure and
working capital
() Calculate the present profit at 70% capacity
(i) Calculate the sales that will be required to earn 10 lakhs over and
above the present profit and also meet 20% interest on the
additional capital. :
(iii) What will be the revised Break Even Point?
(iv) What will be the new Margin of Safety?

[Sec. C - One LAQ]
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Answer:

(i) Total Sale =250 lakhs
Contribution = 250 x 40% = 100 lakhs
FC =200 x 40% = 80 lakhs
Profit = 100 - 80 = ¥ 20 lakhs

(i) New Fixed Cost = 80 + 20 + (50 x 20%) =
New Profit = 20 + 10 = ¥ 30 lakhs
New Contribution = 110 + 30 = ¥ 140 lakhs
Let original selling price per unit=100 .
Then, Original Variable Cost per unit = 60
Original Contribution per unit = 40
Then, New S.P. per unit will be 100 — 8 = 92
New V.C. per unit will be 92 x 556% = 50.6
New Contribution per unit will be = 41.4

New P/V Ratio = i;é—4 = 45%

New Sales = 140 x 1‘:’50 =% 311.11 lakhs

(i) NewBEP = 10 -
' 45%

(iv) New MOS = 311.11 — 244.44 =% 66.67 lakhs

T 110 lakhs

€S0 1.28 | PYQ | 2021-Dec [1]

4+2+2+4=12 Marks

to attend on the requirements of patients.

Getwell Hospitals is a recently constructed multi speciality hospital and has
been operating for the last three years quite successfuily. A group of
doctors who were founders of this hospital could not use the entire facility
by itself to recover costs and make profits. They rented out the hospital
facilities to different expert groups like pediatrics, cardiology etc. and
collected amounts consisting of two elements- the variable portion relating
to the number of patient days and a fixed portion irrespective of the
number of beds occupied. Apart from common facilities, the respective
expert groups had to engage its own nurses, aides and supervisory nurses
on a full time basis. This is being done carefully after assessmg the ability
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During COVID, the number of patients who came for regular check-ups
and undertook consequent preventive medical treatments dwindled
drastically and therefore the whole hospital saw the necessity and
opportunity to function as a COVID Care hospital. Now the facilities were
rented to Covid treatment groups and all groups had a hundred per cent
occupancy.

One such group called Covid Sure Cure (CSC) that rented this facility had
the following figures for the past year: v

It had taken up 60 beds for 365 days. It was charged by Getwell a sum of
¥ 9,31,80,000 as the fixed charge and ¥ 9,000 per patient day as the
‘variable charge. CSC in turn charged its patients ¥ 15,000 per bed per
day.

The range of requirements beginning from the minimum relating to nursing
staff is given below: ] « »
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(ifi) - Will it be substantially worthwhile for CSC to consider trimming its
requirement on the number of nursing staff?

(iv) If CSC expects an 80 % level of occupancy during the current
period, what'should be the amount to be paid to Getwell with a 25%
margin of safety? It feels it cannot increase the charge to patients.

[Sec. D - CSQ)

Answer:
() BEP patient days = 18,020.
(i) This translates to about 49.36, say 50 beds occupancy. (18,020 + 365),
(iiiy The staffing cost is very low considering the huge bulk of fixed cost to
Getwell. As seen above, one level of pruning will only save 230 patient
days, which is not even one bed occupancy. Hence it is not worthwhile
for CSC to trim its staff. Another aspect is that trimmed workforce may
be stressed and may not render adequate quality. Further, it is stated

Salaries that had to be paid annually to each person under these categories
was the following:

| 360000 | %4,80,000 | 5,40,000

CSC was comfortable during the pandemic as all the beds were occupied
all the time and there was a growing demand for more. But in the coming
year, as the number of patients has come down and some beds are now
being given for post- covid complication care patients, CSC wants to look
atits cost structure to be able to negotiate a different pricing with Getwell.
() Under the given conditions of outflows to salaries and to Getwell,
how many patient days will be required by CSC for the earliest
break-even?
(i) How many beds does this figure translate to, on an average?

Annual patient Aides (A) Nurses (N) Supervising that the staffing is already done carefully. Hence there is no likelihood
days Nurses (SN) of a substantial reduction in nursing staff cost.

10,000 - 14,000 20 10 3 (iv) Amount to be paid to Getwell towards fixed and variable component
14,001 - 17,000 21 11 3 =% 18,21,60,000.
17,001 - 20,000 21 12 3 :
20,001 - 23,000 22 13 . 4 _£5Q1:29 | PYQ | 2022-Dec [3] 3+3+3+7 = 16 Marks
SSO0IE5000 23 14 5 TOCON Ltd. manufactures plastic cans of a standard size. The variable
25,001 - 27,000 24 15 7

cost per can is ¥ 4 and the selling price is ¥ 10 each. The factory of the
company has eight machines of identical size. Any individual machine can
produce 30 cans per hour. The factory works on 300 days per annum
basic and the actual available hour per machine per day is 7.5. The
company has an order of 4,20,000 cans from an oil company, to supply.
The yearly fixed cost of the company is ¥ 20 lakhs. TOCON Ltd. has
received an order from another firm for supplying 60,000 nos. of plastic
moulded toys. The price of the toys is T60 each and the variable cost is
I50 each. While this order would be acceptable for supplying for total
quantities only on acceptance, a special mould costing ¥ 2,25,000 would
be required to be acquired to manufacture the toys. The time study
exercise has revealed that 15 nos. of toys can be produced per hour by

any of the machines.
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Required:
Advise the company, with reasons in the foliowmg situations:
() Whether to accept the order of manufacturing moulded toys in
addition to supplying 4,20,000 nos. of cans or not:

(i) Whether to accept the order of manufacturing moulded toys, if order
of cans increases to 5,40,000 nos. or not;

(i) While a sub-contractor is willing to supply the toys, either whole or
part of the required quantities at an all-inclusive rate of 57.50 each,
what would be the minimum excess capacity needed to justify the
manufacturing of any portion of the toys order, instead of
sub-contracting?

(iv) The company had an understanding that the orders of the cans will
be increased during the year on negotiations and planned and
manufactured 4,50,000 cans during the year. For utilizing the
excess capacity, they also accepted the toys order and
sub-contracted only 15,000 nos. of toys. At the year's end, however,
it was revealed that the order of the cans could be for 4,80,000 nos.,
if it was properly negotiated. How much loss has been suffered by

the company due to improper prediction of demand and negotiation?
Answer:
() Increase in Net Profit = ¥ 3,75,000
Decision: [t is advisable for the company to accept the order of
60,000 moulded toys as it will increase its profit by ¥ 3,75,000.
(i) . T (Lacs)
Profit from 5,40,000 cans 12.40
Alternatively, the production would be
4,20,000 cans and 60,000 moulded toys

Profit from 4,20,000 cans 5.20
Profit from 60,000 moulded toys 3.75
Total profit 8.95
Decision: ]

The production of 1,20,000 additional cans instead of 60,000 moulded
toys will result an additional profit of ¥ 3.45 lacs (T 12.40 lacs -  8.95
lacs). Therefore, the company is advised not to accept the order of
manufacturing moulded toys. :
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(iii) - Let the minimum excess capacity needed to justify the manufacturing

of any portion of the moulded toys order be A.
If toys are manufactured, the profit is = (Z 60 — ¥ 50) A -3 2,25,000
and, if toys are subcontracted, the profit is = (Z 60 — ¥ 57.50) A
indifference point would be 10A -¥2,25,000 =2.5 A

or A =30,000 moulded toys
Toys produced per hour = 15 toys
Therefore, 2,000 (30,000 toys/15 toys) excess machine hours are
required to justify manufacturing of toys by the company, instead of
sub-contracting.
Profit under existing production plan:

T (Lacs)
Contribution from 4,50,000 Cans 27.00
Contribution from 45,000 Toys 4.50
Total contribution 31.50
Less: Fixed cost 22.25
Profit 9.25
Profit from 15,000 sub-contracted toys  0.375
Total profit 9.625

If demand was accurately forecasted  and 4,80,000 cans were
manufactured, excess machine hour capacity available was 2,000 hrs.
such excess being the point of indifference i.e. profit from toys order
would be the same by either manufacturing 30,000 toys or
sub-contracting them along with the rest of 30,000 toys.

Profit under properly negotiated production plan:

(% Lacs)
Contribution from 4,80,000 Cans 28.80
Less: Fixed cost 20.00
Profit 8.80
Profit from toys — 1.50
Total profit 10.30

Therefore, the loss for improper prediction and negotiation is
¥10,30,000 - ¥ 9,62,500 =% 67,500.
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€80 1.30 | PYQ | 2023-Jun [3] (b) | 5Marks
SUNRISE PRAKASHAN LTD. is in the business of publishing a leading
news paper which has a wide customer base.- It measures quality of
service in terms of;

(i) Print quality

(i) On time delivery

(i) Number of damaged and unsold paper.
To improve its business prospects and performance, the company is
considering installing a scheduling and tracking system which involve an
annual additional cost of ¥ 3,00,000 besides equipments costing ¥
4,00,000 needed for the installation of system.
To purchase the equipment, the company is planning to utilize the
proceeds of an investment fetching an income @ 9%. Details regarding
the present and future performance are given as under:

Present | Expected
On time delivery 80% 95%
Variable cost per lot of newspaper damaged and unsold (3) 40 40
Fixed Cost (%) 60,000 60,000
No. of lots of newspaper damaged and unsold 6,000 1,000

It is expected that each percentage increases in on time performance will
result in revenue increase of ¥ 35,000 per annum. Required contribution
margin is 40%.

Required:

Draw inference from the information given above and evaluate, whether
Sunrise Prakashan Ltd. should install the new system.
Answer:

Costs and Benefits for installation of the New System:
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€S0 1.31 | PYQ | 2023-Jun [6] {C} 8 Marks

You have been approached by a friend who is seeking your advice as to
whether he should give up his job as an engineer, with a current salary of
< 14,800 per month and go into business on his own, assembling and
selling a component which he has invented. He can procure the parts
required to manufacture the component from a supplier.

Itis very difficult to forecast the sales potential of the component, but after
some research, your friend has estimated the sales as follows:

(i) Between 600 to 900 components per month at a selling price of ¥
250 per component.

(i) Between 901 to 1,250 components per month at a selling price of
% 220 per component for the entire lot.

The costs of the parts required would be ¥ 140 for each completed
component. However, if more than 1,000 components are produced in
each month, a discount of 5% would be received from the supplier of parts
on all purchases.

Assembly costs would be T 60,000 per month upto 750 components.
Beyond this level of activity assembly costs would increase to 7 70,000 per
month.

Your friend has already spent ¥ 30,000 on development, which he would
write off over the first five years of the venture.

Required:

() Analyse the information stated supra and formulate by way of
calculating for each of the possible sales levels at which your friend
could expect to benefit by going into the venture on his own.

(I) Formulate by way of calculating the breakeven point of the venture
for each of the selling price and suggest your fnend on each level of

Decision: By installation the Scheduling and Tracking System, the Company
(Sunrise Prakashan Ltd.) will be able to save ¥ 74,000 per annum. Hence,
the Company should install the New System.

Z break-even point.
Total Cost for the New System 3,36,000 (ll) _Advise your friend as to the viability of the venture
Total Benefits from the New System 4,10,000 Answer:
Net Benefits 74,000 . The salary of ¥ 14,800 per month is a benefit foregone by going into

business. It should therefore be considered as a minimum profit which
must be earned p.m. from the new venture in order to be not worse-off
than before.
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ll. Sum of T 30,000 spent on the development work of the new venture
cannot be recovered irrespective of the decision and thus it should be
ignored.

lll. Advise on the viability of the venture:

(a) At a selling price of ¥ 250 he will not be at a loss if the demand of
the component exceeds 680 units to 749 units and 770.909 units
to 900 units.

(b) At a selling price of ¥ 220, it is not worthwhile to sell if the demand
is less than 1,000 components without availing a discount of 5%.

€SQ 1.32 | PYQ | 2024-Jun [2] 14 Marks

ZOYAN Limited is currently manufacturing 5,000 units of the product ‘ZN
100" annually making full use of its machine capacity. The selling price and
total costs per unit associated with ‘ZN 100’ are as follows:

T £
Selling price per unit 900
Costs per unit:
Direct material 200 |-
Variable machine operating cost 150
(% 100 per machine hour)
Manufacturing overhead cost 180
Marketing and administrative cost 200 730
Operating income per unit of ‘ZN 100’ 170

ZOYAN Limited can sell additional 3,000 umts of ZN 100, if it can
outsource those additional units.

AOB Limited, a supplier of quality products, has agreed to supply up to
6,000 units of "ZN 100’ per year at a price of 650 per unit delivered at
ZOYAN's factory.

ZOYAN Limited can use its facility to produce an alternative product ‘ZN
200'. It can sell up to 12,000 units of ZN 200" annually. Estimated selling
price and total costs per unit to manufacture and sell 12,000 units of ‘ZN
200’ are as follows:

Selling price per unit 600
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Costs per unit:

Direct material 200

Variable machine operating cost 50

(¥ 100 per machine hour)

Manufacturing overhead cost 60

Marketing and administrative cost 110 420
Operating income per unit of ‘'ZN 200’ 180

Other information pertaining to the operation of Zoyan Limited is as follows:
(i) ZOYAN Ltd., use machine hours as the basis for assigning fixed
manufacturing overhead. The fixed manufacturing overhead for the
current year is ¥ 3,00,000. These costs will not be affected by the
product-mix decision.
(i) Variable marketing and administrative cost per unit for various
products are as follows:

Manufactured 'ZN 100' 780
Purchased 'ZN 100' 40
Manufactured 'ZN 200' 360

Fixed marketing and administrative costs for the current year is % 6,00,000.

These costs will be affected by the product mix decision.

Required:

(a) Analyse the Contribution per unit between manufactured ‘ZN 100’ and
manufactured ‘ZN 200°. :

(b) Analyse the Contribution per unit between manufactured ‘ZN 100’ and
purchased ‘ZN 100’.

(c) Calculate the quantity of each product that ZOYAN Limited should
manufacture and/or purchase to maximize operating income.

Answer:

(a) Statement for Calculation of Contribution

Particulars ZN 100 ZN 200
Selling Price 900 600
Less: Variable Cost:
Material 200 200
Machine Operating Cost 150 50
Variable Factory OH 120 40
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Variable Selling and Distribution OH 80 60
Contribution per Unit 350 250
Machine Hours per Unit 1.5 0.5
Contribution per Hour 233.33 500
Ranking Il |

Contribution per unit
Manufactured “ZN 100” = ¥ 350
Manufactured “ZN 200” = ¥ 250

(b) If ZN 100 is purchased from outside

Selling Price = 900
— Purchase Cost = 650
— Variable Marketing and Administration Cost = __ 40
Contribution per unit 2210
Contribution per unit
Manufactured “ZN 100" = ¥ 350
Purchased “ZN 100” =¥ 210
(c) Statement of Optimum Product Mix
Product Units Hours p.u. Total Hours.
I ZN 200 12,000 0.5 6,000
Il ZN 100 1,000 15 1,500

Total 7.500

6,000 units of ZN 100 should be purchased from outside.
Working Notes:

Product ZN 100 — Hours p.u. = 1—23 = 1.5 hours p.u.
Total Hours (Capacity) —» 1.5 x 5,000 = 7,500 hours

Fixed Manufacturing OH per machine hour = 3'30'000 =

= T 40 per machine

hour

Quantity of each product that ZOYAN Limited should manufacture and / or

purchase to maximize operating income.
Manufactured “ZN 200”
Manufactured “ZN 100”
Purchased “ZN 100”

12,000 units
1,000 units
6,000 units
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CSQ1.33 | PYQ | 2024-Dec [2] 14 Marks

GREEN SINE (C) Ltd., a cement manufacturing company, produces ‘50
grade’ cement for which the company has an assured market. The output
for 2024 has been budgeted at 1,80,000 units at 90% capacity utilization.
The cost sheet based on output (per unit) is as follows:

®)
Selling Price 130
Direct Material 30
Component "EX" 9.40
Direct Wages @ ¥ 7 per hour 28
Factory Overheads (50% fixed) 24
Selling and distribution Overheads (75% variable) 16
Administrative Overheads (Fixed) 5

The factory overheads are applied on the basis of direct labour hours.
To utilize the idle capacity and to improve the profitability of the company,
the following ‘proposal was put up before the Board of Directors for
consideration: '

An order has been received from abroad for 6,000 units of product '53
grade' cement at ¥ 175 per unit. The cost data are:

Direct material ¥ 56 per unit, direct labour 10 hours per unit, selling and
distribution overheads applicable to this product order is 14 per unit and
variable factory overheads are chargeable on the basis of direct labour
hours.

The company at present manufactures component 'EX' one unit of which
is required for each unit of product '50 grade' cement. The cost details for
15,000 units of component 'EX' are as follows:

: ®)
Direct Material 30,000
Direct Labour 52,500
Variable Overheads 25,500
Fixed Overheads 33,000
Total 1,41,000

The component "EX" however is available for purchase at the market at
T 7.90 per unit.
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Required:
envisaged in the Budget.

(i)

use of spare capacity is available.

() Prepare a statement showing profitability of the company as

(ify Evaluate the export order and state whether it is acceptable or not.
Make an appraisal of proposal to manufacture component "EX" and
state whether component "EX" should be manufactured in the
factory or purchased from the market. Assume that no alternative

Answer:

Segregation of Variable Costs and Fixed Costs:

Particulars Cost/per unit | Variable Cost | Fixed Cost
®) (%/ unit) )
Direct Material 30.00 30.00 -
Component EX 9.40 7.20 3,96,000
Direct Wages 28.00 28.00 -
Factory Overhead 50% fixed 24.00 12.00 21,60,000
Selling and Distribution 75% variable 16.00 12.00 7,20,000
Overhead
Administsation Overhead Fixed 5.00 0.00 9,00,000
Total 112.40 89.20 41,76,000
(i) Statement showing Profitability as envisaged in the Budget:
Units sold 1,80,000
Amount (3)
Salling Price per unit 130.00
L3ss: Variable cost per unit 89.20
Contribution per unit 40.80
Tatal Contribution 73,44,000
Lass: Fixed Cost 41,76,000
P -ofit 31,68,000
(i) Evaluation of Export Order:
Particulars % per Unit | ¥ per Unit
Di-ect material 56
Di-ect labour 70
Veriable factory overhead 30

(ii)
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Selling and distribution overheads 14
Total variable cost 170
Selling price (export) 175
Contribution 5
Total units 6,000
Additional contribution from export order (6,000 units X 75) 30,000

Verification of availability of Capacity to fulfill the export order:

Total labour Hours on Product 50 grade 7,20,000
Total labour Hours on component EX 90,000
Total hours utilised at 90% capacity 8,10,000
Total Hours at 100% capacity 9,00,000
Balance Hours available 90,000
Hours required for export order 60,000

Conclusion:

As export order gives an additional contribution of ¥ 30,000 and
availability of capacity also exists to fulfill the export order, the same
is acceptable.

Appraisal of Make or Buy Decision:

(per 15,000 units) Make () | Buy (%)

Direct material 30,000

Direct labour 52,500

Variable factory overhead 25,500

Total 1,08,000 | 1,18,500

Per unit 7.20 7.90
Judgement:

It the company makes the component, the out-of-pocket costis T 7.20
per unit whereas if the component is bought, the out-of-pocket cost is
¥ 7.90. As no alternative use of spare capacity is available, it is
profitable to make. '

€sQ1.34

PYQ | 2025-Jun [2] 14 Marks

AIRWAY Ltd. has hired an aircraft to specially operate between cities A
and B. All the seats are economy class. The following information is
availabie:
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Seating capacity of the aircraft 260 passengers

Average number of passengers per flight 240 passengers
Average one-way fare from A to B ¥ 5,000 per passenger
Fuel costs per flight from A to B 790,000

Food cost (A to B sector) (no charge to passenger) ¥ 300 per passenger
Commission totravel agents (All tickets are through agents) 10% of the fare
Annu}al lease costs allocated to each flight ¥ 2,00,000

Ground services, baggage handling/ checking in service T40,000

costs per flight Ato B

Flight crew salaries per flight A to B 748,000

There is an offer from another airlines operator, ZOMB Ltd. for a stop-over
at destination D, which is on the way from A to B. Due to this, the flight will
operate from A to D, then from D to B.

The following terms are considered for the stop-over:

50 seats from D to B will be booked by ZOMB Ltd. at ¥ 2,700 per ticket,
whether or not ZOMB Ltd. is able to sell them to its customers. No agents’
commission is payable on these tickets. However, snacks must be
provided to these passengers also by Airway Ltd. at no further charge to
the passengers.

A maximum of 60 tickets can be sold by Airway’s travel agents for A to D
sector at a fare of ¥ 3,000 per passenger.

Since the stop-over wastes more time, 25 of Airway'’s original passengers
in the A to B sector will voluntarily drop out in favour of other airlines
offering direct flights between A and B.

Due to the stop-over, fuel costs will increase from ¥ 90,000 to ¥ 1,35,000.
Additional airport landing/baggage, handling charges of ¥ 19,000 per
stop-over will have to be incurred by Airway Ltd.

Airway Ltd. will have to serve snacks to all the passengers in the D to B
sector at no charge to passengers. Each snack will cost Airway T 200. This
will be in addition to the original food at ¥ 300 served in the A to D sector.
(Assume that fuel costs are not affected by the actual number of
passengers in the flight, ignore non-financial considerations, additional
wear and tear to aircraft due to extra landing/take-off.)
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Required:
(a) Without considering ZOMB Ltd.’s offer:
() Analyze the Profit earned by AIRWAY Ltd., per flight from city A
to B.
(i) Assessthe Break—even number of passengers for each flight from
city A to B.
(b) Considering the effects of ZOMB Ltd.’s offer:
(i) Analyze the additional Profit earned by AIRWAY Ltd., from ZOMB
Lid.’s offer.
(i) Advise with the justification whether the AIRWAY Ltd. should
accept the offer of ZOMB Ltd. or not.
[NOTE: A detailed Profitability Statement is not essential. Only figures
relevant to the cost-revenue analysis are required.]

Answer:
(a) Statement Showing Allocation of Seats in the Aircraft:

Existing Situation for Destination A to B:

Seating Capacity of the Aircraft 260 passengers
Average Number of Passengers per flight 240 passengers
Proposed Situation for Destination D to B

Seat Booked by ZOMB Ltd. 50 Seats
For Destination A to B

Seats Available 210 Seats
{260 (Capacity) - 50 (booked by ZOMB Ltd. for Destination D to

B)}

Requirement of Regular Passengers 215 Seats
{240 (original no. of passengers) - 25 (no. of passengers drop

out due to wastage of time)}

Possible Allocation of Seats to Regular Passengers 210 Seats
For Destination A to D

Seats Available 50 Seats
{260 (capacity) - 210 (seats allocated to regular passengers of

destination A to B)}

Requirement of Agents 60 Seats
(tickets can be sold by Airway's Travel Agents)

Possible Allocation to Agents of Airways Lid. 50 Sets
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(i) Analysis of Profit Per flight Contribution Lost for Destination A to B (30 Seats x 1,26,000
Particulars Amt. % Amt.< 34,200)*
Revenue per passenger (Gross Fare) 5,000 Snacks (260 Passengers x 7200) 52,000
Less: Total variable Cost per passenger Fuel Cost 45,000
10 % Commission on Fare 500 Airport I__anding / Baggage Handling Charges 19,000
Food 300 800 Total 2,42,000 2,55,000
Contribution per passenger _ 4,200 Profit (Additional) Per Flight (2,55,000 - 2,42,000) 13,000
ggg;gﬁ;t‘:;?e' flight (Contribution for 240 10,08,000 (*) 240 Seats (existing) Less 210 Seats (Proposed)
Less: Fixed Costs per Flight (ii) Advice: pLy A Pl
“uel Cost : 90,000 As Airway Ltd. will gain of 213,000 per flight, it should accept the
Annual Lease Cost 2,00,000 ZOMB Ltd ’s Offer.
Sroup Service, Baggage Handling / Checking in 40,000
=light Crew Salaries : 48,000 | 3,78,000 . e
rofit per Fiight 6.30,000 GSQ 1.35 [ PYQ |2026-Jun 2] 14 Marks

(i) Break-even number of Passengers for each flight from A to B
Break-even number of Passengers = Total Fixed cost per
flight/Contribution per Passenger

B-eak-even number of Passengers @ (%3,78,000 / $4,200) = 90
Passengers i

(b) Propesed Situation:
Contribution per Passenger (Ato D)

4 4
Rever ue per passenger (Gross Fare) 3,000
Less: Total Variable Cost per Passenger:
10 % Commission on Fare 300
Food 2 300 600
Contrioution per Passenger 2,400

(#) All the passengers booked for destination A to D are also served
food.

(i) Aralysis of Additional Profit Per Flight earned by Airway Ltd. from

the offer of ZOMB Ltd.
Additional
Cost (%) | Revenue (%)
Reven e from Destination D to B (50 Seats x 72,700) 1,35,000
Contritution from Destination A to D (50 Sets x 22,400) 1,20,000

MHT Limited is'currently manufacturing 5000 units of the product ‘MH 100*
annually making full use of its machine capacity. The selling price and total
costs per unit associated with ‘MH 100' are as follows :

L4 L4
Selling price per unit 900
Costs per unit :
Direct materials 200
Variable machine operating costs 150
(%100 per machine hour)
Manutacturing overhead costs 180
Marketing and administrative costs 200 730
Operating income per unit of ‘MH 100" 170

MHT Limited can sell additional 3,000 units of ‘MH 100", if it can outsource
those additional' units.

Rex Limited, a supplier of quality products, has agreed to supply upto
6,000 units of ‘MH 100' per year at a price of ¥650 per unit delivered at
MHT's factory.

MHT Limited can use its facility to produce an alternative product ‘MH 200",
It can sell up to 12,000 units of ‘MH 200" annually. Estimated selling price
and total costs per unit to manufacture and sell 12,000 units of ‘MH 200"

are as follows ;
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T i
Selling price per unit 600
Costs per units:
Direct materials 200
Variable machine operating costs 50
(%100 per machine hour)
Manufacturing overheads costs 60
Marketing and administrative costs 110 420
Operating income per unit of ‘MH 200' 180

Other information pertaining to the operation of MHT Limited is as follows:

(1) MHT Limited use machine hours as the basis for assigning fixed
manufacturing overhead. The fixed manufacturing overhead for the
current year is ¥3,00,000. These costs will not be affected by the
product-mix decision.

(2)- Variable marketing and administrative costs per unit for various
products are as follows :

Manufactured ‘MH 100' | %80
Purchased ‘MH100' %40
Manufactured ‘MH200' | %60

Fixed marketing and administrative costs for the current year is ¥6,00,000.

Required :

(1) Assess the contribution per unit of manufactured ‘MH 100 and
manufactured ‘MH 200'.

(2) Assess the contribution per unit between manufactured ‘MH 100'
and purchased ‘MH 100".

(3) Calculate the quantity of each product that MHT Limited should

manufacture and/or purchase to maximize operating income.

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer to
ensure accuracy.

Access the LMS using the secret code printed on the first coloured page of
this book.

For Your Reflections & Learning Notes:
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Pricing Decisions and Strategies

THEORY QUESTIONS

[ Tﬂ 2;1 PYQ | 2019-Dec [8] (b) SN

Write short notes on the following:
Price sensitivity

Answer:

4 Marks

Price sensitivity is the degree to which the price of a product affects

consumers’ purchasing behavior. It may also be said that through price
sensitivity analysis, any organization measures how it's demand changes
with the change in the cost of it's products. Price sensitivity is generally used
to measure the change in demand based on price change.

For example, some consumers are not willing to pay a few extra paise
per litre for petrol, especially if a lower priced station is nearby.

When they study and analyze price sensitivity, companies and product
manufacturers can make sound decisions about products and services.

Price sensitivity can be defined as the extent to which demand changes
when the cost of a product or service changes. The price sensitivity of a
product varies with the level of importance consumers place on price relative
to other purchasing criteria. Some people may value quality over price,
making them less susceptible to price sensitivity. For example, customers
seeking top-quality goods are typically less price sensitive than bargainers,
so they’re willing to pay more for a high-quality product. By contrast, people
who are more sensitive to price may be willing to sacrifice quality. These
individuals will not spend more for something like a brand name, even if it
has a higher quality over a generic store brand product.

Price sensitivity also varies from person to person, or from one consumer
to another. Some people are able and willing to pay more for goods and

_services than others. Companies and governments are also able to pay more

compared to individuals.
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Consumers are less sensitive to price when the total cost is low
compared to their total mcome. Likewise, the total expenditure compared to
the total cost of the enc product affects price sensitivity.

TQ2.2 | PYQ | 2021-Dec [2] SN 3 Marks

Write short note on Rete of return pricing. What are the issues that may
arise due to adoption of this pricing?

[Sec. C - Six LAQ)

Answer:

Rate of Return Pricing:

Determination of return on capital employed is one of the most crucial
aspects of price fixation arocess. In this process instead of arbitrarily adding
a percentage on cost of profit, the firm determines an average mark up on
cost necessary to produce a desired rate of return on its investment.
Under this method three issues arise:

(a) The basis on which the capital employed is computed.

(b) Which items should be covered on the return on capital.

(c) What rate of return can be regarded as fair?

] 'I'Q23 | PYQ | 2021-Dec [2] DESC | 3 Marks

Write a brief note on Pricing in Service sector.

[Sec. C - One LAQ]

Answer:

Pricing in the Service Sactor means determining the amount charged for
services such as education, banking, healthcare, transport, and consultancy.
Since services are intangible and cannot be stored, pricing is influenced by
factors like cost of providing the service, customer perception of value,
demand, competition, ad quality of service. Common methods include
cost-based pricing, valu=-based pricing, and competitive pricing. Proper
pricing helps organizatior s recover costs, eam profits, and satisfy customers.
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CASE-SCENARIO QUESTIONS

€s@2.1 | Pya [2016-Dec [7] (c) 5 Marks
Mumbai based Hero Electronics manufactures a compo-nent for RCom
Mobile in batches of 2,000 each. Each component is tested before being
sent to the RCom for sales. Each component can be tested at the factory
at a cost of ¥ 25. If any component is found to be defective, it can be | .
rectified by spending ¥ 200. In view of the large demand for the
components and the sophisticated system of manufacture, a proposal
came up that the practice of pre-testing of the components is to be
dispensed with to save costs. In that event, any defective component is
received back from the customer under warranty, the cost of rectification
and re-dispatch will be ¥ 400 per component.
State at what percentage of manufacture of components, the Hero
Electronics will find it cheaper to pre-test of each component?
Answer:
Let the defectives be D.
To set (2,000 x 25) + 200D .
If defectives are rectified after return from customers the cost = 400D
At cost indifference point:
(2,000 x 25) + 200D = 400D
Or, 200D = 50,000
Or, D = 250Therefore, percentage of defective to total components = (250
+2,000) x 100 = 12.5% _ ]
Recommendation: If defectives are more than 12.5%; then pre-testing is
advised Hero Electronics. -

€SQ22 | PYQ [2017-Dec [3] (a) 10 Marks
The Stock Control Policy of Vidhata Co. is that each stock is ordered twice
a year, the quantum of each order being one-half of the year's forecast
demand. The Materials Manager, however, wishes to introduce a policy in
which for each item of stock, Re-order Levels and EOQ are calculated. For
one of the items X, the following information are available:
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Forecast Annual Demand 3,600 units
Cost per unit T100
Cost of Placing an order %40

Stockholding Cost
Buffer Stock to cover fluctuations in demand

20% of the average stock value
100 Nos.

Required:
If the new policy is adopted, calculate for stock item X,
(i) Re-order Level that would be set by the Materials Manager.
(i) Anticipated reduction in value of the average stock investment.
(i) Anticipated reduction in total inventory costs in the first and
subsequent years.

Answer:

(i) Reorder Level = Safety Stock + Lead Time Consumption = 100 units
(given) + (3,600 units + 12 months) = 100 + 300 = 400 units.

(i) Economic Order Quantity - Square Root of (2AB + C) where
A = Annual Requirement of Raw Materials = 3,600 units
B = Buying or Ordering Cost per order = ¥ 40
C = Carrying or Stockholding Cost p.u. per annum= ¥ 100 x 20% =
¥ 20 On substitution, EOQ = 120 units
Average Stock Quantity under Old Policy = (1,800 units + 2) = 900
units
Average Stock Quantity under EOQ = Safety Stock + (120 units + 2)
= 100 units + 60 units = 160 units
Reduction in the value of the Average Stock Investment = (900 — 160)
x ¥ 100 = T 74,000.

(ii) Cost Comparison of Old Policy and EOQ:

Particulars Old Policy EOQ
Quantity ordered every time 1,800 units 120 units
Number of orders per annum 2 orders 30 orders
Buying Cost at % 40 per order 2x340=380 30x340=%1,200

Average Inventory = %2 x Quantity 900 units 160 units (incl. Safety Stock)

Carrying Cost at T 20 per unit 900 x ¥ 20 =318,000| 160 x T 20 =% 3,200

Total Associated Cost ¥ 18,080 T 4,400
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Savings in Cost per annum due to EOQ Policy = ¥ 18,080 - ¥ 4,400
=% 13,680

However, for the first year, the Company has to specifically purchase the
safety stock also, in addition to the annual consumption reqLirements. This
will be at a cost of ¥ 100 x 100 units = ¥ 10,000. Hence, sav ngs in the first
year will be ¥ 13,680 - ¥ 10,000 = ¥ 3,680.

CSQ2.3 | PYQ | 2018-Dec [4] (a) 8 Marks

A company is organized into two divisions, namely X and Y, and produces
three products A, B and C. Data per unit are:

A B C
Market price (%) 240 230 200
Variable costs () 168 120 140
Direct labour (hours) 4 5 3
Maximum sales potential (units) 1,600 1,000 600

Division Y has a demand for 600 units of products B for its use. If Division
X cannot supply the requirement, Division Y can buy a similer product from
market at T 224 per unit

Required:

What should be the transfer price of 600 units of B for Divisian Y, if the total
direct labour- hours available in Division X are restricted to 15,0007

Answer:

Product

Particulars A B C
Market price ® 240 230 200
Less: Variable costs ® 168 120 140
Contribution p.u. (i) 72 110 60
Direct labour hours p.u. (ii) 4 5 3
Contribution per D.L.H. (i)/(ii) 18 22 20
Rank MY Il | Il

Production | Max. Sales | Hrs/Unit Production Hours Balance
used hours

B 1,000 5 1,000 5,800 10,000
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600 l 3 | 600 | 1,800 | 8,200|

C
] A 1,600 4 1,600 6.400 1,800
Spare hours available in Division X = 1,800 hrs
Division X can produce Product B in 1,800 spare hours
= 1,800 hrs/5 hrs. p.u. = 360 units of product B
Balance unizs of Products B required by Division Y = 600 units — 360 units
= 240 units
Labour hours required for 240 units of Product B = 240 units x 5 hrs. per unit
= 1,200 hours.
Opportunity contribution of A per hr. =¥ 18
Calculation of Minimum Transfer Price p.u. T

Variable cost (600 units x ¥ 120) 72,000
Opportunity cost of contribution lost (1200 hrs x T 18) 21,600
Amount to be recovered 93,600
Transfer price p.u. (%) | (% 93,600 /600 units) 156
€S@24 | Pya | 2021-Dec[17] 1 Marks

Oasis Ltd. Wants to produce and sell a new mineral water. In order to
penetrate the market, the product will have to sell at ¥ 20.00 per bottie.
The compeny expects a profit of 20% on the selling price. Calculate the
target cost per bottle.

[Sec. B - SAQ]
Answer:
716
“ Transfer Pricing
THEORY QUESTIONS
TQ 3.1 | PYQ | 2016-Jun [6] (a) DESC | 7 Marks
Why is Transfer Pricing (TP) necessary in the organization? Show the
impact of transfer prices to the ‘selling’ and ‘buying’ profit centers.
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Answer:

* ‘Transfer Pricing (TP)’ is needed to monitor the flow of goods and
services among the divisions of a company and to facilitate the divisional
performance measurement.

« The main use of transfer pricing is to measure the notional sales of one
division to another division.

*  Thus the transfer prices used in the organization will have a significant
effect on the performance evaluation of the various divisions.

It becomes necessary when there is internal transfer of goods or
services and it is required to appraise the separate performances of the
divisions departments involved.

* If profit centers are to be used, transfer prices become necessary in
order to determine the separate performances of both the ‘buying’ and
‘selling’ profit centers.

* If transfer prices are set too high, the ‘selling center’ will be favoured.

*  On the other hand, if transfer prices are set too low, the ‘buying center’
will receive an unwarranted proportion of the profits.

TQ 3.2 | PYQ | 2017-Jun [8] (b) SN

4 Marks

Write a short note on the following:

Transfer Pricing.

Answer:
Transfer Pricing:
A transfer price is the price of one segment sub unit, department, division
etc.,) of an organization charges for a product or services supplied to another
segment of the same organization. Transfer prices are used when individual
entities of a larger multi- entity firm are treated and measured as separately
run entities.
The benefits of Transfer Pricing Policy are as under:

(i) Divisional performance evaluation is made easier.

(i) It will develop healthy inter-divisional competitive spirit.

(i) Management by exception is possible.

(iv) It helps in co-ordination of divisional objectives in achieving

organizational goals.
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(v) Itprovides useful information to the top management in making policy
decisions like expansion, sub-contracting, closing down of a division,
make or buy decisions, efc,

(vi) Transfer Price will act as a check on supplier's prices.
(vii) It fosters economic entity and free enterprise system.
(viii) It optimizes the allocation of company's financial resources based on
the relative performance of various profit centres, which in turn, are
influenced by transfer pricing policies.

CASE-SCENARIO QUESTIONS
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(i) IfY is acceptable to partial supplies, what will be X’s best strategy
under no compulsion to transfer, but with the option to transfer as
many units that it wants to? What will be the quantity that X will agree
to transfer and the corresponding price, assuming both divisions
agree to share the benefits of transfer equally?

(iv) Whatis the best strategy of the company? Will the company’s overall
strategy differ from the individual divisions’ strategy? Compute the
benefits/ disadvantages/ indifference between the divisional sest and
company best strategies.

Present relevant calculations to substantiate all your answers.

Ccsa 3.1

PYQ

2019-Dec [4]

2+4+3+3+4=16 Marks

Answer: .
Variable cost is constant at ¥12. Hence the value that will give the maximum
contribution will be relevant.

XY Co. has Profit Centre Divisions X and Y, marking products X and Y
respectively. Each unit of Y requires one unit of X and Y can sell a
maximum of 50,000 units in the external market at a selling price of ¥150
per unit. X has the capacity to produce 1,00,000 units of X. The variable
cost per unit is 12. Fixed costs are ¥7,20,000. X can sell the following
quantities in the external market:

Price per unit Demand Units Contbn %/u Contbn Value
18 84,000 6 5,04,000
20 76,000 8 6,08,00)
22 70,000 10 7,00,000
24 64,000 12 7,68,00)
26 54,000 14 7,56,00)

Price per unit (%) Demand Units
18 84,000
20 ' 76,000
22 70,000
24 64,000
26 54,000 or less

Assume no stock build up for X or Y.
Y can purchase its requirement from the external market at 722 per unit, but
has to incur a bulk transportation cost of Z1,50,000 for any quantity, which
will not be incurred on transfers from X.
Required:
(i) Assuming no demands from Y, what will be the best strategy for X?
(i) What will be the minimum transfer price that X will agree to if X has

to supply 50,000 units to Y? What price will Y offer as the maximum?

(i) The optimal strategy for X would be to manufacture 64,000 units for

external demand in the absence of demand from Y.

(i) If X has to supply 50,000 units to Y, then, it can supply only 50,000
units for external sales at ¥26. Contribution from external sales will be
¥14 x 50,000 = 7,00,000
Minimum contribution from Y will be 56,000 for 50,000 units. Hence,
X will transfer at a minimum price of 12 + (56,000/50,000) = 13.12 or
313 so that it is able to maintain the contribution from its optimal
strategy.
However, if X is strong enough, it can demand a price of ¥22 which Y
will be paying to outside suppliers.
Y will not pay anything more than 22 + 1,50,000/50,000, i.e., 25 Z/unit.

(i) 1f X can choose, X will supply 64,000 units for external demand and
supply 36,000 units to Y. Y will have to incur transport even for the
14,000 units it purchases from outside.
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(iv)

(i)
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Hence it will not pay anything above %22. X will not accept anything

below Z13. Benefits to be shared equally between X and Y = 22 — 13

=9 per unit. Hence Transfer price per unit willbe ¥13 + 4.5 =317.5, s0

that Y benefits by ¥4.5 and X also gets additional ¥4.5 contribution per

unit transferred. Quantity transferred will be 36,000 units.

For the company as a whole, it is incurring a variable cost of 322 plus

transport of ¥3 = 325 for every unit of Y purchased. Contribution of X

as per best strategy = 13.

Hence, for the company, best strategy will be to transfer 50,000 units

to Y and selt 50,000 units to external sales.

Contribution lost by sub optimal strategy in Div X will be 68,000

= [7,68,000 — (50,000 x14)]

Gain by transfer

= Transport of 1,560,000 + savings in purchase cost (22 — 13) x
50,000

= ¥1,50,000 + 4,50,000 = %6,00,000

Net gain = — 68,000 + 6,00,000 = 5,32,000

Alternate Answer:

Assuming no demand from Y, the best strategy for X
Computation of Contribution at different levels of Demand

Demand Price Contribution Contribution Value
(Units) ( X per unit) ( T per unit) )
84,000 18 6 5,04,000
76,000 20 8 6,08,000
70,000 22 10 7,00,000
64,000 24 12 7,68,000
54,000 26 14 7,56,000

Advise: In the absence of demand from Y, the optimal strategy for X
would be to manufacture 64,000 units for external demand whereby
it can achieve the maximum contribution of ¥ 7,68,000.

Working Note: Contribution per unit has been worked out by
deducting the variable cost of ¥ 12 from the respective price.

(ii)

(iii)

(iv)
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X has to supply 50,000 units to Y

If X has to supply 50,000 units to Y, then, it can supply 50,000 units for
external sales at ¥ 26 per unit, the contribution being % 14 per unit.
Contribution from external sales will be ¥ 14 x 50,000 = 7,00,000
Shortfall in contribution from the maximum level = 7,68,000 - 7,00,000
= 68,000

Minimum contribution from Y = 68,000 + 50,000 =¥ 1.36 per unit
Hence, the Minimum Transfer Price = VC of 12 + Contribution of 1.36
=¥ 13.36 per unit

However, if X is strong enough, it can demand a price of Z 22 which Y
will be paying to outside suppliers.

Y will not pay anything more than its landed of ¥ 25 per unit comprising
price of ¥ 22 + transportation cost of 7 3 (1,50,000 + 50,000 = 3).
Partial suppliesto Y

If X can choose, X will supply 64,000 units for external demand and
earn the maximum contribution ¥ 7,68,000. Balance of 36,000 units
can be offered to Y at the variable cost of ¥ 12.

Y will have to incur bulk transportation cost of Z 1,50,000 even for the
balance of 14,000 units it purchases from outside. Hence it will not pay
anything above ¥ 22. X will not accept anything below ¥ 12.

Benefits to be shared equally between X and Y =22 - 12 = 10 per unit.
Hence, Transfer Price per unit will be ¥ 12 + 5 =% 17, so that Y
benefits by ¥ 5 and X also gets additional contribution of Z 5 per unit
transferred. Quantity transferred will be 36,000 units.

Best strategy of the company

For the company as a whole, Y is incurring a variable cost of ¥ 22 plus
bulk transportation of ¥ 1,50,000.

Contribution of X as per best strategy =% 7,68,000

Hence, for the company, best strategy will be to transfer 50,000 units
to Y and sell 50,000 units to external sales.

Contribution lost by sub optimal strategy in Div. X = 7,68,000 - (50,000
x 14)] =¥ 68,000

Gain for the Company = [(50,000 x 25) - (50,000 x 12)]
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Answer:
(i) Assessment of Best Strategy

Demand (Units) 1,60,000| 1,75,000 1,55,600 1,25,000| 1,00,000
Particulars

Price p.u. 25 30 35 40 45
Less: Variable Cost 15 15 15 15 15
Contribution p.u, 10 15 20 25 30
Total Contribution ]16,00,000 | 26,25,000| 30,00,000| 31,.25.000 30,00,000

(i

(i)

If there is no demand from WYE, the optimal strategy for EXE would
be to manufacture 1,25,000 units for external demand where it can
achieve the maximum contribution of ¥ 31,25,000.

Division EXE will be able to sell only 1,00,000 units in external market

if it has to supply 1,00,000 units to WYE.

Contribution from external market = 1,00,000 x 30

=% 30,00,000

Profit lost due to transfer = 1:23000 _z 4 o5 .

1,00,000

Minimum Transfer Price =15+ 1.25 =% 16.25 p.u.

If EXE is strong enough, it can demand a price of ¥ 35 which WYE will

be paying to outside suppliers.

EXE can supply 1,25,000 units for external demand and earn the

maximum contribution ¥ 31,25,000.

Balance 75,000 units can be offered to WYE at the variable cost of

T 15.

WYE will not pay anything above % 35 per unit

EXE will not accept anything below % 15 per unit.

Total benefit to be shared equally between X and Y = % 20 per unit

(35 - 15).

- Transfer price per unit, will be = ¥ 25 (¥ 15 + % 10) so, that WYE
benefits by ¥ 10 and EXE also gets additional contribution of Z 10
per unit transferred.

Total units to be transferred = 75,000 units.
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£SQ35 | PYQ | 2024-Dec [3] (a) 6 Marks

ROXIN Ltd., has two Divisions-M and N. Division-M manufactures product
A-15 which it sells in outside market as well as to Division-N which
processes it to manufacture Z-25. The manager of Division-N has
expressed the opinion that transfer price is too high. The two divisional
managers are about to enter into discussions to resolve the conflict and
manager of Division-M is to supply him with some information prior to
discussions. ,
Division-M has been selling 50,000 units to outsiders and 10,000 units to
Division-N all at % 25 per unit. It is not anticipated that these demand will
change. The variable cost is ¥ 15 per unit and the fixed costs are %
3,00,000. Divisional investment in assets is ¥ 12,00,000.
The manager of Division-M anticipates that Division-N will want a transfer
price of ¥ 22. If he does not sell to Division-N, % 40,000 of fixed costs and
% 2,00,000 of assets can be avoided. The manager of Division-M would
have no control over the proceeds from the sale of the assets and is
judged primarily on his rate of return.
Required:

(i} Analyze should the Manager of Division-M transfer its products at ¥

22 to Division-N.
(i) Assess the lowest price that the Division-M should accept.

Answer:
(1) Comparative Profitability Statement of Division M (figures in 3):

Alternative Situations
Particulars Sales at Transfer at | Do not transfer
T25 722
Sales Revenue:
Market Sales 12,50,000 12,50,000 12,50,000
Transfer to Division 2,50,000 2,20,000
Total (A) 15,00,000 14,70,000 12,50,000
Variable Cost (at % 15 / unit) 9,00,000 9,00,000 7,50,000
Fixed Cost 3,00,000 3,00,000 2,60,000
Total (B) () 12,00,000 12,00,000 12,10,000
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Total Profit (A - B) (%) 3,00,000 2,70,000 2,40,000
Total Assets (%) 12,00,000 12,00,000 10,00,000
ROI (Return of Income) 25.00% 22.50% 24.00%

Judgement:
Manager of Division M should not transfer the product at 22 / unit to
Division N because it is less than its selling price i.e. ¥ 25 / unit and will
ge: low rate of return at ¥ 22/unit by 2.5% (25% - 22.50%).

(ii) Calculation of lowest transfer price:
The lowest transfer price acceptable to Division M is one, which
maintains its rate of return of 24% without selling to Division N
= (Total Sales Revenue - Total Cost) / Total Assets = 0.24.
Or. [k 12,50,000 + 10,000 x Transfer Price (TP)] - 12,00,000] +
¥12,00,000 = 0.24
Or. 10,000 TP = 2,88,000 - 50,000 = 2,38,000
Or. TP = 2,38,000 + 10,000 = 23.80 i.e. 23.80
The lowest transfer price acceptable to Division - Mis ¥ 23.80 per unit.

CSQ3.6 | PYQ | 2025-Jun [3] (a) 6 Marks

REGAL Ltd., is organised into two divisions. Division X produces a
comporient, which is used by division Y in making of a final product. The
final product is sold for ¥ 540 each. Division X has capacity to produce
2,500 units and division Y can purchase the entire production. The
variable cost of division X in manufacturing each component is ¥ 256.50.
Division X informed that due to installation of new machines, its
depreciation cost had gone up and hence wanted to increase the price of
component to be supplied to division Y to ¥ 297, however division Y can
buy the component from outside the market at ¥ 270 each. The variable
cost of division Y in manufacturing the final product by using the
component is ¥ 202.50 (excluding component cost).

Required: .
Analyze and Present the statement indicating the position of each Division
and the company as whole taking each of the following situations

separately:
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(i) Ifthereis no alternative use for the production facilities of division X,
will the company benefit, if division Y buys from outside suppliers at

¥ 270 per component?

(i) Ifthere is no alternative use for the production facilities of division X
and the selling price for the component in the outside market drops
by ¥ 20.25, should division Y purchase from outside supplier?

(i) What transfer price would be fixed for the component in each of the
above circumstances?

Answer:
(i) When Component is purchased by Division Y from outside:
¢ 3
Division Y sales 2,500 x 3540 13,50,000
Less: Cost of purchase 2,500 x 2270 6,75,000
Own Variable cost 2,500 x ¥202.50 5,06,250 | 11,81,250
Division Y Contribution 1,68,750
Division X Contribution Nil
Total Contribution 1,68,750

When component is purchased from Division X:

Division X 4 L4
Sales 2,500 x ¥297 7,42,500

Less: Variable cost 2,500 x ¥256.50 6,41,250

Division X Contribution (A) 1,01,250
Division Y

Sales 2,500 x ¥540 13,50,000

Less: Variable Cost

Purchase Cost 2,500 x 3297 7,42,500

Variable Cost of division Y 2,500 x ¥202.50 5,06,250

Division Y Contribution(B) 1,01,250
Total Contribution (A+B) 2,02,500

Decision: Thus, it will be beneficial for the company as whole to buy
component from division X.
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Net Selling Price after Additional Cost = 28,000

Compare the Options:
Scrapping the Inventory: 16,000

Manufacturing Further and Selling: 28,000

Conclusion:
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P Ltd. should manufacture the inventory further and sell it for 40,000
because the net amount received (28,000) is higher than the scrap value

(16,000).

€SQ4.4 | PYQ | 2022-Dec [2] (b)

4+2=6 Marks |

require thie following materials:

POBIX Ltd. has been approached by a customer who would like a special
job to be done for him and willing to pay ¥ 22,000 for it. The job would

production demand.

(iii)
Required:

the contract?

Material |Total units Units Book value of . | Realisable | Replacement
required | alreadyin | units in stock [valueI/Unit | costI/Unit
stock T/Unit
A 1,000 0 - - 6
B 1,000 600 2 2.5 5
o] 1,000 700 3 2.5 4
D 200 200 4 6 9
() Material B is used regularly by POBIX Ltd. and if stocks are

required for this job, they would need to be replaced to meet other

(i) Materials C and D are in stocks as the result of previous excess
purchase and they have a restricted use. No other use could be
found for material C but material D could be used in another job as
substitute for 300 units of material E which currently cost T 5 per
unit (of which the company has no units in stock at the moment).
All other expenses on the contract to be specially incurred besides
the relevant cost of material is ¥ 550.

What are the relevant cost of material in deciding whether or not to accept

(Show the reasons for relevancy of cost elements)
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Answer:
Computation of relevant cost of the job .
Particulars Amount
A 1,000 x 6 6,000| -
B 1,000 x 5 5,000
C 700 x 2.5 + 300 x 4 2,950
D 300 x5 1,500
15,450
Add: Other expenses 550
16,000

As the revenue from the order, which is more than the relevant cost of
716,000 the order should be accepted.
Reasons for Relevancy of Cost Elements:

() Material A is not yet owned. It would have to be purchased in full at the

replacement cost of ¥ 6.00 per unit.

(i) Material B is used by the company regularly. There is already existing
a stock of 600 units. If these are used in the contract, a further 600
units would have to be purchased.

Relevant cost is therefore 1000 units at the replacement.

Materiat C: 1000 units of material C are, required and 700 units are
already in stock. If it is used for the contract, a further 300 units will
have to be purchased at a replacement cost of ¥ 4.00 each. The
existing stock of 700 units will not replaced. If they are used for the
contract, they cannot be used @ ¥ 2.50 each unit. The realisable value
these 700 @ % 2.50 per units represent an opportunity cost of sales
revenue forgone.

Material D is already in stock and will not be replaced. There is an
opportunity cost of using D in the contract, because there are
alternative opportunities either to sell the existing stock for ¥ 6 per unit
(% 1,200 in total) or avoid other purchases (of material E) which cost
300 x 5 =¥ 1,500, since substitution for E is more beneficial. ¥ 1,500
is the opportunity cost.
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€SQ45 | PYQ | 2023-Jun [4] (a)

7 Marks

SONTECH LTD., a machine manufacturing company, had nearly
completed a job relating to construction of specialized equipment when it
discovered that the customer had gone into liquidation. At this stage, the
position of the job was as under:

£
Original cost estimated 1,75,200
Costs incurred so far 1,48,500
Costs to be incurred 29,700
Progress payments received from original customer  1,00,000

After searches, a new customer for the equipment has been found. He is

interested to take the equipment if certain modifications are carried out.

The new customer wants the equipment in its original condition, but

without its control device and with certain other modifications. The costs

of these additions and modifications are estimated as under:

Direct materials at cost 31,050

Direct Wages % 3,500

Variable overheads: 25% of direct wages

Delivery costs: ¥ 1,350

Fixed overheads will be absorbed at 50% of direct wages.

The following additional information is available:

(i) The direct materials required for the modification are in stock and if

not used for modification of the order, they will be used in another
job in place of materials that will now cost ¥ 2,250.

(i) The Department is extremely busy. Its direct wages is ¥ 2,500 and
currently yielding a contribution of ¥ 3.20 per rupee of direct wages.

(iify - Supervisory overtime payable for the modification is ¥ 1,050.

(iv) The cost of control device that the new customer does not require
is ¥ 13,500. If it is taken out, it can be used in another job in place
of a different mechanism. This latter mechanism has otherwise to be
bought for ¥ 10,500. The dismantling and removal of the control
mechanism is ¥ 120.
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(v) If the conversion is not carried out, some of the materials in the
original equipment can be used in another contract in place of
materials that would have cost ¥ 12,000. It would have taken wages
cost of ¥ 240 to make them suitable for this purpose. The remaining
materials will realize ¥ 11,400 as scrap. The drawings, which are
included as part of the job, can be sold for ¥1,500.

Required:
Analyse the relevant costs of equipment in deciding at what minimum price
that the company can afford to quote for the new customer.

Answer:
Relevant Cost of Equipment

Particulars ¢

Cost to be incurred 29,700
Delivery cost 1,350
Place of material 2,250
D. wages (2500 + (8.2 x 250)) - 10,500
V. OH @ 25% of 2500 625
Supervisor overtime 1,050
Cost of control device (10,380)
Commission 11,700
Remaining material 11,400
Scrap 1,500
F. OH (Avoidable) 1,250
Total Cost 60,945

CSQ 4.6 | PYQ |2023-Dec [2] 14 Marks

RONTEX LTD., (Builders) has been offered a contract by Exyan Ltd. to
build for it five special Guest Houses for use by top management. Each
guest house will be an independent one. The contract will be for a period
of one year and the offer price is ¥ 1 crore. In addition Exyan Ltd. will also
provide 2 grounds of land free of cost for the purpose of construction. The
Chief Accountant of Rontex Ltd. has prepared an estimate on the basis of
which he has advised that the contract should not be accepted at the price

offered. His estimate was as follows:-
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T In lakh
Land (3 Grounds at ¥ 20 lakh each) 60
Drawing and Design 7
Registration 10
Materials: ;
Cement and Sand 6
Bricks and Tiles 4
Steel " 10
Others (Including interior decoration) 10
Labour - Skilled . 12
- Unskilled 8
Supervisor's Salary - 5
Overheads General 12
Depreciation 6
Total Cost 150

The Accountant also provides the following information:
Land: The total requirement of land is 3 grounds costing ¥ 20 lacs per
ground, Exyan Ltd. will provide 2 grounds free of cost.
Drawing and Design: These have already been prepared and 50% of the
cost has already been incurred.
Materials:

() Cement and Sand are already in stock and are in regular use, if

used for this contract, they have to be replaced at a cost of % 8 lakh.

(ify Bricks and Tiles represent purchases made several months before
for a different contract. They could be sold readily for a net 5 lakh
after meeting all further expensed.

(iii) ~ Others: Materials worth % 2 lakh relating to interior decoration are in
stock for which no alternative use is expected in the near future.
However, they can be sold for Z1 lakh. :

Labour:
(i) Skilled workers will be transferred to this project from.another
project. The project manager claimed that if the men were returned
to him, he could have earned the company an additional ¥ 2 lakh in
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(i) The supervisor undertakes various tasks in the sites and his say and
continuity of employment will not be affected by the new contract. If
the contract i is taken, he will devote half of his time.

Overheads: ,

() The equipment that would be used on the contract was bought one
year before for ¥ 30 lakh and is expected to last for five years. It can
also be used on other contacts and the current replacement price
will be ¥ 32 lakh and in a year’s time it will be 25 lakh. :

(i) The general overheads includes both specific and absorbed
overheads. If the contract is not undertaken T 4 lakh of the same
can be avoided.

RONTEX LTD. has also on hand another project, which would not
be executed if the contract from Exyan Ltd. were to be accepted.
The estimated profit on that project is Z10 lakh.
Required:
(@) Draw inference from the information given supra and idertify the
following.
() Relevant cost if the contract is accepted
(i) Irrelevant cost if the contract is accepted.
(b) Indicate with reasons as a cost and management accountart of the

company whether it should accept the contract from Exyan Ltd. or not.

terms of profits.

Answer:
(@) (i) Relevant cost if the contract is accepted ¥ 93 lakh.
(i) Irrelevant cost if the contract is accepted T 18 lakh.
(b) Decision:
Since the offer price of contract is ¥ 1 crore and lts total relevant cost is
% 93 Lakh these figures clearly shows that the offer should be accepted.
Land '
Total requirement: 3 grounds costing 60 lakh
Provided by Exyan Ltd.: 2 grounds (free of cost)
Cost to Rontex: 1 ground costing 20 lakh
Drawing and Design
Total cost: 7 lakh
50% already incurred: 3.5 lakh (irrelevant as it is a sunk cost)
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Remaining 50%: 3.5 lakh (relevant)

Registration

Total cost: 10 lakh (relevant)

Materials -

Cement and Sand

Stock replacement cost::8 lakh (relevant)

Bricks and Tiles

Cost: 4 lakh (already bought, can be sold for 5 lakh)
Opportunity cost: 5 lakh (relevant) :
Steal :

Total cost: 10 lakh (relevant)

Others (including interior decoration)

Total cost: 10 lakh

Materials in stock worth 2 lakh can be sold for 1 lakh
Opportunity cost: 1-lakh (relevant)

Remaining cost: 8 lakh (relevant)

Labour .

Skilled

Total cost: 12 lakh

Opportunity cost: 2 lakh (profit lost |f workers are not transferred)
Total relevant cost: 14 lakh

Unskilled

Total cost: 8 lakh (relevant)

Supervisor's Salary

Total cost: 5 lakh

Already paid, and employment continuity not affected
50% time dedicated: 2.5 lakh (relevant)

Overheads

General overheads: 12 lakh

Avoidable overheads if contract not undertaken: 4 lakh (relevant)
Non-avoidable overheads: 8 lakh (|rrelevant)
Depreciation

Cost: 6 lakh

Equipment replacement cost: 32 lakh (current), 25 lakh (in a year)
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Depreciation is not a cash flow and |rre|evant
Opportunity Cost
Profit from another project if not executed: 10 lakh (relevant)
Calculation :
Relevant Costs:
Land: 20 lakh
Drawing and Design: 3.5 lakh
, Registration: 10 lakh

Materials:

Cemerit and Sand: 8 lakh

Bricks and Tiles: 5-lakh

- Steel: 10 lakh

Others: 8 lakh
Labour:
Skilled: 14 lakh
Unskilled: 8 lakh
Supervisor: 2.5 lakh
Overheads (avoidable): 4 lakh
Opportunity Cost of another project: 10 lakh
Total Relevant Costs: 93 lakh
Total Irrelevant Costs: ¥ 18 lakh

CSQ4.7 | PYQ | 2023-Dec [3] (a) 7 Marks

Division A of DOXIN Ltd. has been given a budgeted target of selling
2,00,000 components TOM 22 it manufactures at a price which would
fetch a return of 25% on the average assets employed by it. The followrng
figures are relevant:

Fixed Overhead ¥ 4,00,000
Variable Cost T 1 per unit
Average assets:
Sales debtors 2,00,000
Stocks 6,00,000
Plant and other assets 4,00,000
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that price.

Required:

Manager and

As a cost and management accountant, you are:
() Asked to make comparative study of proposals of Divisional

However, the marketing department of the company finds out by a survey
that the maximum number of TOM 22, the market can take, at the
proposed price is only (1,40,000 units).
Fortunately, Division B, is willing to purchase the balance 60,000 units.
The Manager, Division A, is willing to sell to Division B at a concessional
price of ¥ 4 per unit. But the Manager, Division B, is ready to pay ¥ 2.25
only per unit, as he feels he can himself make TOM 22 in his Division at

Rather than sell to Division B at ¥ 2.25, the Manager, Division A, feels he
will restrict the activity of his Division to the manufacture and sale of
1,40,000 components only. By this, he could reduce ¥ 8,00,000 in stocks,
¥ 1,20,000 of plant and other assets and ¥ 40,000 in selling and
administration expenses (fixed in nature).

(ii) Justify that seliing 60,000 TOM 22 to Division B at ¥ 2.25 per unit
would be in the interest of the organization.
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Justification: If the component is transferred to Division B as well as sold
to outside parties, it is more profitable as the contribution and net profit are
more than the existing proposal. Therefore selling the components to
Division B at D 2.25 per unit is in the overall interest of the company is
justified.

Note: There seems to be a mistake in Question and Suggested Answers.
Reduction in stock should be ¥ 80,000 instead of ¥ 8,00,000 and hence
Average Assets Employed should be ¥ 10,00,000 in second opticn with ROl
of 13%.

CSQ4.8 | PYQ | 2025-Dec [2] 8 Marks

BNR Ltd. has spare capacity in two of its manufacturing departments -
Department 4 and Department 5. A five-day week of 40 hours is worked,
but there is only enough internal work for 3 days per week so that 2 days
per week (16 hours) could be available in each department. BNR Ltd. has
sold this time to another manufacturer, but there is some concam about
the profitability of this work.

The accountant has prepared a table given the hourly operating cost in
each department. The summarized figures are as follows:

Department 4 Department 5
4 4
Power Costs 40 60
Labour Costs 40 20
Overhead Costs 40 40
120 120

Answer:

Sales price per unit T4.50
Transfer to Division B and | Sale to outside parties only
sale to outside parties

Sales (units) 2,00,000 1,40,000

4 ¢

Sales value (1,40,000 units) 6,30,000 6,30,000

(60,000 units) 1,35,000 Nil

7,65,000 6,30,000

Less: Variable cost 2,00,000 1,40,000

Contribution 5,65,000 4,90,000

Less: Fixed overhead 4,00,000 3,60,000

Net profit 1,65,000 1,30,000

Average assets employed 12,00,000 2,80,000

Return on investment 13.75% 46.43%

The labour is paid on a time basis and there is no change in the weekly
wage bill whether or not the plant is working at full capacity. The overhead
figures are based on firm’s current overhead absorption rates (fixed and
variable) when the departments are operating at 90% of full capacity
(assume a 50 weeks year). The budgeted fixed overhead attributed to
Department 4 is ¥36,000 p.a. and that for Department 5 50,400 p.a.
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As a short term measure, the company has been selling processing time
to anothar manufacturer @ 70 per hour in either departments. The
customer is willing to continue this arrangement and to purchase any spare
time available, but BNR Ltd., is considering the introduction of a new
product on a minor scale to absorb the spare capacity.
Each unit of the new product would require 45 minutes in Department 4
and 20 minutes in Department 5. The variable cost of the required input
material is ¥10 per unit. The market study indicated as follows:
(I) Wih a selling price of 2100, the demand would be 1,500 units p.a.
() Wih a selling price of 2110, the demand would be 1 ,000 units p.a.
(Il Wizh a selling price of 120, the demand would be 500 units p.a.
Required:
() Analyze relevant cost per unit for producing the new product.
(i) Assess the best price per unit to be charged for the new product to
~achieve optimum profit.
(i) Prepare the best weekly programme for the spare. time in two
manufacturing departments.
(iv) Analyze and quantify the weekly gain that this programme and price
should yield.

Answer:
The relevant cost of producing the new product is the variable cost plus the
lost contribution from selling the processing time to another manufacturer. It
is given trat, the main product will absorb 3 days per week.

Calculation of Variable Overhead rates

Dept. 4 Dept. 5
Normal Hrs. per annum (0.9 x 40 hr x 50 wks.) 1,800 hrs 1,800 hrs
Fixed O.H. rate/hr. (%) 20 (36,000/1,800) | 28 (50,400/1800)
Total O.H. -ate/hr. (given) (%) 40 40
Thus, Variable OH rate /hr. (%) 20 12

The variable costs per hour are:

Department 4: Power Cost 340 + Variable Cost 720 = 60
Department 5: Power Cost %60 + Variable Cost 312 = 372
Note: It is given that Labour Costs are fixed
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If the new product is not developed, Department 4 shall sell unused
processing time at ¥70 per hour. It is not profitable for Department 5 to sell
processing time at 70 per hour because its variable costs itself is 272 per
hour.
Therefore, the relevant cost per processing hour is:
Department 4: 70 (360 variable cost + %10 lost contribution for not selling
processing time)
Department 5: T72.

Calculation of Relevant cost for producing the new product

Direct Material (Given) ] 10.00
Department 4, Variable Operating Cost (0.75 hr. x Z 70) 52.50
Department 5, Variable Operating Cost (0.333 hr. x T 72) 24.00
Relevant Cost 86.50

Alternative Presentation: : v

() The relevant cost of producing the new product is the variable cost plus
the lost contribution from selling the processing time to another
manufacturer. It is given that, the main product will absorb 3 days per

week.
Calculation of Variable Overhead rates

Dept. 4 Dept. 5
Normal Hrs. per annum (0.9 x 40 hr x 50 1,800 hrs 1,800 hrs
wks.) ;
Fixed O.H. rate/hr. (%) 20(36,000/1,800) | 28 (50,400/1800)
Total O.H. rate/hr. (given) (%) 40 40
Thus variable OH rate /hr. (%) 20 12
Calculation of Relevant cost for producing the new product
Direct Material (Given) 10.00
Power Cost- Department 4 (0.75 hr. x T 40) 30.00
Department 5 (0.333 hr. x ¥ 60) 20.00
Variable Overhead - Department 4 (0.75 hr. x ¥ 20) ‘ 15.00
Department 5 (0.333 hr. x ¥12) 4.00
Opportunity Costs for not selling processing time* (0.75 hr. x  10) 7.50
Relevant Cost 86.50

Note: Labour Costs are fixed (given)
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(iii)
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* If the new product is not developed, Department 4 shall sell unused
processing time at ¥70 per hour.

Therefore, opportunity costs for not selling the processing time is 70 -
60 =310

It is not profitable for Department 5 to sell processing time at 370 per

hour because its variable costs itself is ¥72 per hour.
Additional Contribution for various selling price / demand levels

T £4 k4
Selling Price (Given) 100 110 120
Restricted Demand (Units) 1,067 1,000 500
Relevant cost (3) 86.50 86.50 86.50
Contribution (%) 13.50| 23.50 33.50
Total Contribution () 14,404.50 [ 23,500 | 16,750

Decision: Hence selling 1,000 units @ ¥ 110 per unit will achieve

optimum contribution
Note:

Maximum units that can be produced in Dept 4 & Dept 5 in 800 hrs are:
Department 4 (800 Hrs. / 0.75 hr.) = 1,067 units
Department 5 (800 Hrs. / 0.333 hr.) = 2,400 units
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(iv) Weekly gain from this programme

Restriction exists in Dept 4 only.
Computation of Spare time for production of 1,000 units p.a.

Department 4 | Department 5

Time required per unit (Hours) 3 1
4 3
Total time for producing 1,000 units (Hours) 750 334
Time available (Hours) 800. 800
Spare time (Hours) 50 466
Spare time per week (Hours) 1 9.32

Conclusion:

Hence, Department 4 can sell 1 hr. per week at ¥ 70 per hour. It is not

profitable to sell spare capacity of 9.32 hrs. / week at the existing rate of .

% 70 per hour, because its relevant cost is ¥ 72 per hour:

Selling price 110
Variable Cost
Direct Materials 10
Department 4 variable operating cost 0.75 x 60 45
Department 5 variable operating cost 0.333 x 72 24
Total Variable Cost f 79
Contribution / unit 31
Weekly sales (1,000 + 50) 20 units
Additional contribution / week %620
Plus contribution of selling 1 hr. (selling price - variable cost = 70 - 60) 10
Total contribution 630
Without the new product, the weekly contribution 16 hours x ¥ 10 per hr. - 160
Additional gain for introducing the new product 470
“ Target Costing
THEORY QUESTIONS

TQ 5.1 | PYQ | 2015-Dec [10] (a) DESC | 4 Marks

What are the criteria to be maintained by the companies which want to get

maximum benefit from ‘target costing’?

Answer:
The following criteria are to be maintained by the companies who want
to get maximum benefit from ‘target costing’:

1. Assembly-oriented industries, as opposed to repetitive-process indust-
ries that produce homogeneous products.

2. Industries involved heavily with the diversification of the product lines.

3. Used technologies of factory automation, including computer-aided
design, flexible manufacturing systems, office automation, computer
-aided manufacturing etc.

4. Have experienced shorter product life cycles where the pay-back for

factory automation typically must be achieved in short-term period (less
than eight years).
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5. Must develop the system for reducing costs during the planning, design
and development stages of a PLC.

6. Able for implementing management methods, such as Just-in-time.
Value engineering and Total Quality Control.

TQ5.2 | PYQ | 2018-Jun [2] (b)

What is Target Cost? How would you determine it?
Answer:

The tarcet cost of a product is the expected selling price of the product minus
the desired profit from selling it. In other words, target cost is really a
measure of how low costs need to be to make a certain profit.

Target costing is an approach to determine a product's life-cycle cost
which should be sufficient to develop specified functionality and quality, while
ensuring its desired profit. It involves setting a target cost by subtracting a
desired profit margin from a competitive market price. A target cost is the
maximum amount of cost that can be incurred on a product, however, the
firm can still eamn the required profit margin from that product at a particular
selling price.

How to determine target cost: The market requirement is identified
regarding design, utility, need for the product. Target selling price is
determined based on customer expectation and sales forecast. Target
production volume is set based on price volume relationship. Target profit
margin is established based on the company's Iong term profit objectives,
projected volumes, course of action, etc.

The target cost or allowable cost is determined as the target selling price
minus tre target profit margin.

DESC | 4 Marks

TQ5.2 | PYQ | 2018-Dec [8] (c) SN

Write short note on the following:
Features of Target Costing

4 Marks
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Answer:;

Target Costing is defined as “a structured approach in determining the cost
at which a proposed product with specified functionality and quality must be
produced, to generate a desired level of profitability at its anticipated selling
price.”

The important features or practices followed in Target Costing are:

Step 1: | Identify the market requirements as regards design, utility and
need for a new product or improvements of existing product.

Step 2: | Set Target Selling Price based on customer expectations and

sales forecasts.

Step 3: | Set Target Production Volumes based on relationships

between price and volume.

Step 4: | Establish Target Profit Margin for each product, based on the
company’s long term profit objectives, projected volumes, and

course of action, etc.

Step 5: | Set Target Cost (or Allowable cost) per unit, for each product.

Target cost = Target selling price less Target profit margin

Step 6: | Determine Current Cost of producing the new product, based

on available resources and conditions.

Step 7: | Set cost reduction Target in order to reduce the Current Cost

to the Target Cost.

Step 8: | Analyze the Cost Reduction Target into various components
and identify cost reduction opportunities using Value
Engineering (VE) and Value Analysis (VA) and Activity Based

Costing (ABC)

Step 9: | Achieve cost reduction and Target profit by Effective

Implementation of Cost Reduction decisions

Step 10: | Focus on further possibilities of cost reduction i.e. Continuous

Improvement program.
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TQ5.4 | PYQ | 2018-Dec [8] (d) DB 4 Marks
Differences between Standard Costing and Kaizen Costing.
Answer:
Basis of Standard Costing Kaizen Costing
difference
1. Concepts It is used for cost control |1t is used for cost reduc-

tion.

It is assumed that current
manufacturing conditions
remain unchanged.

It assumes continuous
improvement.

The cost focus is on
standard costs based on
static conditions

The cost focus is on actual
costs assuming dynamic
conditions

The aim is to meet cost
performance standards

The aim is to achieve cost
reduction targets.

2. Techniques

Standards are set every
six or twelve months

Cost reduction targets are
set and applied monthly

Costs are controlled using
variance analysis based
on standard and actual
costs.

Costs are reduced by
implementing continuous
improvement (kaizen) to
attain the target profit or to
reduce the gap between
target and estimated profit.

Management should
investigate and respond
when standards are not
met.

Management should inves-
tigate and respond when
target kaizen amount are
not attained.

3. Employees

They are often viewed as
the cause of problems

They are viewed as the
source of, and are empow-
ered to find, the solutions.
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TQ5.5 | PYQ | 2019-Dec [8] (c) SN

Write short notes on the following:
Target costing

Answer:

Target Costing: This technique was developed in Japan. It aims at profit
planning. It is a device to continuously control costs and manage profit over
a product's life cycle. It is a part of a comprehensive strategic profit
management system. For a decision to enter a market prices of the
competitors’ products are given due consideration. Target Costing initiates
cost management at the earliest stages of product development and applies
it throughout the product life cycle by actively involving the entire value chain.
In the product concept stage selling price and required profit are fixed after
consideration of the medium term profit plans, which links the operational
strategy to the long term strategic plans.

| Target Cost = Planned Selling Price - Required Profit.

From this, the necessary target cost can be arrived at. Target cost, then,
becomes the residual or allowable sum. If it is thought that the product
cannot generate the required profit,*it will not be produced as such and
aspects of the product would be redesigned until the target is met. Target
profit is a commitment agreed by all the people in a firm, who have any part
to play in achieving it.

4 Marks

TQ56 | PYQ | 2021-Dec [1] - SN
Write short note on advantages of Target costing

3 Marks

[Sec. C - Six LAQ]

Answer:

Advantage of Target Costing:
1. Innovation

2. Competitive advantage

3: Market driven management
4. Real cost reduction
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The breakup of the target cost per unit of ¥ 720 per unit is as follows:

CASE-SCENARIO QUESTIONS. Direct Materials 385
Direct Labour 50
: Direct Machinery costs 60
€S@5.1 | PYQ | 2017-Jun [4] (b) 8 Marks Direct Manufacturing costs 495
BCG Manufacturers sell their product at ¥ 1,000 per unit. Their competitors Add: Manufacturing Overheads:
are likely to reduce the price by 15%. BCG Manufacturers want to respond Ordering and receiving (21,250 x ¥ 80)/2,00,000 8.50
aggressively by cutting price by 20% and expect that the present volume Testing and Inspection (30,00,000 x  2)/2,00,000 30.00
of 1,50,000 units per annum will increase to 2,00,000 units. BCGM want Rework (13,000 x ¥ 100)/2,00,000 6.50 45
to eern a 10% target profit on sales. Based on a detailed value Other Operating Costs:
engineering, the comparative position is given below: Research and Design 50
Particulars Existing (%) Target (3) Marketing and Customer Service 130 180
Direct [aterial Cost per unit 400 385 Full Product Costs 720
Direct Labour Cost per unit 55 50 Part 2:
Direct machinery costs per unit 70 60 Target Product Profitability
Direct Manufacturing expenses per unit 525 495 TEm Particulars Per Unit (?) | Total for 2,00,000
Manufzcturing Overheads . units (3)
No. of orders (% 80 per order ) 22,500 21,250 1. Sales 800 16,00,00,000
Testing hours (3 2 per hour) 45,00,000 30,00,000 2. Cost of Goods Sold:
Units reworked (% 100 per unit) 12,000 13,000 Direct Materials 385 7,70,00,000
Manufacturing overheads are allocated using relevant cost drivers. Other Direct Labour 50 1,00,00,000
operating costs per unit for the expected volume are estimated as follows: Direct Manufacturing Costs 60| 1,20,00,000
Research and Design 50 495 9,90,00,000
Marketing and Customer Service 7130 Manufacturing Overheads 45 90,00,000
7180 540 10,80,00,000
Requred: ’ 3. Gross Margin (1-2) 260 5,20,00,000
(i) Calculate target costs per unit and target costs for the proposed S §=Oparaiing|Casts:.
volume showing break up of different elements. Resear.Ch i DEEN - >0 LA
(i) Prepare target product profitability statement. Merksting and CustorfiRfSSTiIe 150 2:60,00,000
180 3,60,00,000
Answar: 5. Operating Profit (3 - 4) 80 1,60,00,000
Part 1:
Targe: Selling Price: ¥ 1,000 less 20% T 800 = .
Less: Target Profit Margin (10% of T 800) z 80 fES BN PYQ | 2023-Dec [3] (b) T4}farks
Targe: Cost per unit 720 TECON LTD. (TL) a manufacturing company, sells'its product at ¥ 1,200

per unit. Its competitors are likely to reduce the price by 20%. TL wants to
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respond aggressively by cutting price by 25% and expects that the present
volume of 1,50,000 units per annum will increase to 2,00,000 units. TL
wants to earn a 15% target profit on sales. Based on a detailed value
engineering, the comparative position is given below:

Particulars Existing (%) Target (%)
Direct material cost per unit 425 400
Direct Labour cost per unit 65 60
Direct machinery cost per unit 80 70
Direct manufacturing expenses per unit 550 530
Manufacturing Overheads
No. of orders (Z 80 per order) 23,000 22,000
Testing hours (% 2 per hour) 45,00,000 35,00,000
Units reworked (% 100 per unit) 13,000 14,400

Manufacturing overheads are allocated using relevant cost drivers. Other
operating costs per unit for the expected volume are estimated as follows:

Research and Design 760
Marketing and Customer Service ' 3124

184
Required:

(i) - Determine target costs per unit and identify target costs for the
proposed volume showing breakup of different elements.

(i) Prepare target product profitability statement.
"Answer:
() Target Cost per unit % 765
The breakup of the target cost of T 765 per unit is as follows:

Particulars Amount (%)

Direct Materials i 400
Direct Labour 60
Direct Machinery Costs 70
Direct Manufacturing Costs 530
Add: Manufacturing Overheads 51
Other Operating Costs 184
Full Product Costs 765
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(i) Target Product Profitability

Particulars Per Unit (%) Total for 2(,?0)0,0(1) Unit
1. |Sales 900 18,00,00,000
2. |Cost of Goods Sold 581 11,82,00,000
3. |Gross Margin (1 —2) 319 6,38,00,000
4. |Operating costs 184 3,68,00,000
5. |Operating Profit (3 —4) 135 2,70,00,000
- €SQ5.3 | PYQ |2025-Jun [3] (b) 7 \arks

ASLIN Company has the capacity of production of 80,000 unts and
presently sells 20,000 units at ¥ 100 each. Demand is sensitive to selling
price and it has been observed that for every reduction of ¥ 10in selling
price, the demand is doubled.
Required:
(i) Calculate the Target Cost at full capacity, if profit margin on sale is
25%.
(if) Assess the Cost Reduction Scheme at full capacity if at the present
level 40% of the cost is variable and total fixed cost is ¥ 36 lakhs.
(i) If Rate of Return desired is 16%, evaluate the maximum investment
at full capacity.
Answer:
(i) Calculation of Target Cost at Full Capacity:
Projected Demand:

Selling Price (ZPer Unit) Demand (Units) Capacity Urilisation
100 20,000 25%

90 | (20,000 x 2) = 40,000 50%

80 (40,000 x 2) = 80,000 100%

Selling Price at Full Capacity = ¥80.00;
Target Profit = 25% on Sales = 320.00
Target Cost at Full Capacity =3(80 - 20) = ¥60.00 per unit
(ii) Cost Reduction Scheme:
(a) Computation of Variable Cost per unit at the Present Capacity of
20,000 units Selling Price = ¥100.00 per unit



189 Chapter-3: Decision Making Techniques

Frofit Margin = 25% on Sales = ¥25.00 Total Cost = (100 - 25)

=%75.00

Viariable Cost = 40% of total cost = 40% of 75 = £30.00

(b) Existing Projections of Total Cost at full capacity Total Variable
Cost = (T30 x 80,000) = 324.00 lakhs Total Fixed Cost = ¥36.00

lekhs

Total Cost = ¥(24.00 + 36.00) lakhs =%60.00 lakhs
(c) Target Cost = (360 x 80,000) = ¥48.00 lakhs

(d) Cost Reduction Scheme

Cost Reduction needed = (Existing Cost - Target Cost) = (60.00 -

43.00) = ¥12.00 lakhs

(iii) Maximum Investment at full capacity:
(a) Target Profit at full Capacity:

Sales = 80.00 x 80,000 units = ¥64.00 lakhs Target Cost

=3%48.00 lakhs

Target Profit = (64.00 - 48.00) = ¥16.00 lakhs

(b) Rate of Return on Investment = 16%
(c) Maximum Investment Investment needed

= (Target Profit + Target Return on Investment)

= (16.00 + 16%)
=%100.00 lakhs

€SQ5.4 | PYQ |2026-Jun [3] (b)

| 7 Marks

comparative position is given below:

BEE Ltd. sells its product at 31,000 per unit. Due to competition, its
competitors are likely to reduce price by 15%. BEE wants to respond
aggressivzly by cutting price by 20% and expects that the present volume
of 1,50,000 units p.a. will increase to 2,00,000. BEE wants to earn a 10%
target profit on sales. Based on a detailed value engineering the

Particulars Existing (X) [Target ()
Direct materal cost per unit 400 385
Direct manu-acturing labour cost per unit 55 50
Direct machmery costs per unit 70 60
Direct manu‘acturing costs per unit 525 495

j
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Manufacturing overheads:

No. of orders (¥80 per order) _ 22,500 21,250
Testing hours (¥2 per hour) 45,00,000 | 30,00,000
Units reworked (3100 per unit) . 12,000 13,000

Manufacturing overheads are allocated using relevant cost drivers. Other _
operating costs per unit for the expected volume are estimated as follows:

Research & Design 50
Marketing & Customer Service 130
Marketing & Customer Service 180
Required:

1. Calculate target costs per unit and target costs for the proposed
volume showing break up of different elements.
2. Prepare target product profitability statement.

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer to
ensure accuracy. - B
Access the LMS using the secret code printed on the first coloured page of
this book.

For Your Reflections & Learning Notes:

“ _ Product Life Cycle Costing

THEORY QUESTIONS
TQ6.1 | PYQ |2018-Jun [8] (e) SN | 4 Marks
Life Cycle Costing
Answer:

Life cycle costing is a system that tracks and accumulates the actual costs
and revenues attributable to cost object from its invention to its
abandonment. Life cycle costing involves tracing cost and revenues on a
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product by product base over several calendar periods. The total cost
throughout its life including planning, design, acquisition and support costs
and any other costs directly attributable to owning or using the asset”.

Life Cycle Cost (LCC) of an item represents the total cost of its ownership,
and includes all the costs that will be incurred during the life of the item to
acquire it, operate it, support it and finally dispose it. Life Cycle Costing adds
all the costs over their life period and enables an evaluation on a common
basis for the specified period (usually discounted costs are used). This
enables decisions on acquisition, maintenance, refurbishment or disposal to
be made in the light of full cost implications. In essence, Life Cycle Costing
is a means of estimating all the costs involved in procuring, operating,
maintaining and ultimately disposing a product throughout its life.

TQ6.2 | PYQ | 2019-Jun [8] (d) SN 4 Marks
Product Life Cycle Costing
Answer:

Product Life Cycle Costing is considered important due to the following
reasons

() Time based analysis: Life cycle costing involves tracing of costs
and revenues of each product over several calendar periods
throughout their life cycle. Costs and revenues can analysed by time
periods. The total magnitude of costs for each individual product can
be reported and compared with product revenues generated in
various time periods.

(i) Overall Cost Analysis: Production Costs are accounted and
recognized by the routine accounting system. However non-
production costs like R&D; design; marketing; distribution; customer
service etc. are less visible on a product by product basis. Product
Life Cycle Costing focuses on recognizing both production and
non-production costs.

(i) Pre-production costs analysis: The development period of R&D
and design is long and costly. A high percentage of total product
costs may be incurred before commercial production begins. Hence;
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the Company needs accurate information on such costs for deciding
whether to continue with the R&D or not.

(iv) Better Decision Making: Based on a more accurate and realistic
assessment of revenues and costs, at least within a particular. life
cycle stage, better decisions can be taken.

(v) Long Run Holistic view: Product Life Cycle Costing can promote
long-term rewarding in contrast to short-term profitabilizy rewarding.
It provides an overall framework for considering total incremental
costs over the entire life span of a product, which in turn facilitates
analysis of parts of the whole where cost effectiveness might be
improved. '

(vi) Life Cycle Budgeting: Life Cycle Budgeting, i.e., Life Cycle Costing
with Target Costing principles, facilitates scope for cos: reduction at
the design stage itself. Since costs are avoided before they are
committed or locked in the Company is benefited.

(vii) Review: Life Cycle Costing provides scope for analysis of long term
picture of product line profitability, feedback on the effectiveness of
life cycle planning and cost data to clarify the economic impact of
alternatives chosen in the design, engineering phase etc.

TQ6.3 | PYQ |2019-Dec [8] (a) SN 4 Marks

Write short notes on the following:

List down the situations where a product can be sold below the marginal
cost.

Answer:
The situations where product can be sold below the marginal cost are:
1. When one has already produced and paid for the units and:
* There is no more market for the product at any price o:her than the
one that is below the marginal cost
 Any organization cannot keep the business open to clear the rest of

the inventory because any profit you may see is not encugh to cover
the cost to stay open.
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* Asaloss leaderto attract customers that can be up sold. Works only Answer:
if the customer margin - sum of contribution margins from the basket Statement showing 'Kent's Life Cycle Cost (80,000 Units)
of products and services customers buy is more than other available Particulars Amount (3)
options. Costs of Design and Development of Moulds, Dies and other tools 10,25,000
2. When one has produced each unit on demand (truly marginal): Manufacturing Costs (Y125 x 80,000 units) 1,00,00,000
» Only case is as a loss leader. Selling Costs (3100 x 80,000 units + ¥ 12,500 x 4) 80,50,000
 Any otherreason not only generates a loss in the short term but also Administration Costs (% 50,000 x 4) 2,00,000
sets really bad reference price in the minds of customers. It is not :’Va"antw_ . :
oing to be easy to improve prices when the seller gives it away at 80,000 units /25 units x 5 parts x  10) 1,60,000
ge W%CW price y P P | 9 y (80,000 units / 500 units x 1 visit x ¥ 500) 80,000
-+ The seller has to make sure that the cost is truly marginal cost and T T?:(a' C(;,St T 5 U1 515,000
does rot include overheads and COGS (Cost of Goods Sold) is not alement showing Kent's Life Cycle Cost (1,00,000 Units)
MC (Varginal Cost). Particulars Amount (3)
Costs of Design and Development of Moulds; Dies and other tools 10,25,000
‘ Manufacturing Costs (3125 x 1,00,000 units) 1,25,00,000
CASE-SCENARIO QUESTIONS Selling Costs (2100 x 1,00,000 units + 12,500 x 4) 1,00,50,000
Administration Costs (% 50,000 x 4) 2,00,000
_€8Q6.4 | PYQ [2017-Jun [4] (a) 8 Marks :';’2’;‘:)’:: Ty T s
= x - ,UU, units units x a X WU,
SRM Ltd. has developed a new product ‘Kent’ which is about fo be - S )
! : -l : . (1,00,000 units / 500 units x 1 visit x ¥ 500) 1,00,000
launched into the market and anticipates to sell 80,000 of these units at a Total cost 590 75.000
S:faiﬁgfe tgf 30333 &‘;rt,tzz z;of?) lelc;t‘:s.hfe cycle of four years. Data Statement showing "Kent's Life Time Profit"
CF:)ost 1 gsi End T = 2'5 = Particulars Amount (%) 80,000 units Amount (%) 1,00,000 units
Mou,zing D e T Sales (80,000 xT 300)  2,40,00,000 | (1,00,000 x ¥ 255) _ 2.,55,00,000
Manufacturing C(Bts ? 125 per Unit LeSS.' Total COSt 1,95,15,000 2,40,75,000
Selling costs ¥ 12,500 per year + 100 per unit Profit 44,85,000 14,25,000

Administration costs ¥ 50,000 per year

Warranty expens2as 5 replacement parts per 25 units at ¥ 10 per
part, 1 visit per 500 units (cost ¥ 500 per

visit)

Required:
(i) Compute the product Kent's Life Cycle Cost.
(i) Suppose SRM Ltd. can increase sales volume by 25% through 15%

decreas in selling price, should SRM Ltd. choose the lower price?

~ Decision: Reducing the, price by 15% will decrease profit by ¥ 30,60,000.

Therefore, SRM Ltd. should not cut the price.

CSQ 6.2 | PYQ |2017-Dec [6] (a) 6+2+2=10 Marks

Wipro is examining the profitability and pricing policies of its Software
Division. The Software Division develops Software Packages for
Engineers. It has collected data on three of its more recent packages — (i)
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ECE Package for Electronics and Communication Engineers, (i) CE
Package for Computer Engineers, and (iii)y IE Package for Industrial
Engineers. ; 1
Summary details on each package over their two-year cradle to grave
product lives are:
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Answer:
Life Cycle Income Statement (in ¥ '000)
Particulars Package ECE Package CE Package IE

Y1 Y2 | Total | % | Y1 | Y2 | Total % Y1 Y2 | Total %

Revenues 500 |2,000 | 2,500 [100% | 600 | 900 | 1,500 | 100% | 1,000 | 600 | 1,600 | 100%

Costs

Package Selling Price Number of units sold R&D 700 -| 700| 28%|450| -| 450| 30%| =240| -| 240| 15%
Year 1 Year 2 Design 115| 85| 200| 8%|[105| 15| 120| 8% 76| 20 9% | 6%

ECE 7 250 2,000 8,000 Manufacturing| 25| 275| 300| 12%| 110 100| 210 14%| 165| 43| 208| 13%
CE ¥ 300 2,000 3,000 Marketing 160 | 340| 500| 20% | 150|120| 270| 18%| 208|240| 448| 28%

IE T 200 5,000 - 3,000 Distribution 15| 60 75| 3% 24| 36 60| 4% 60| 36 9% | 6%

Assume that no inventory remains on hand at the end of year 2. Wipro is
deciding which product lines to emphasize in its software division. In the
past two years, the profitability of this division has been mediocre.

Wipro is particularly concerned with the increase in R & D costs in several
of its divisions. An analyst at the Software Division pointed out that for one
of its most recent packages (IE), major efforts had been made to reduce R
& D costs. Last week, Amit, the Software Division Manager, decides to use
Life Cycle Costing in his own division. He collects the following Life Cycle
Revenue and Cost information for the packages (in ?):

Cust. Service 50| 325 375]| 15% | 45| 105 150 | 10% 220 | 388 608 | 38%

Total Costs | 1,065(1,085| 2,150 | 86% | 884 | 376 | 1,260 | 84% 969 | 727 | 1,696 | 106%

Profit 350 | 14% 240| 16% (96) | -6%

Observation: Package ECE is most profitable, while package IE is least
profitable.

CSQ 6.3 | PYQ | 2019-Dec [3] (a) 12 Marks

Zenith Ltd. manufactures tablet batteries. The company is preparing a
product life cycle budget for a new type of battery. Development on the

RANCUITS RECHAgHECE RECHEACE Package IE new battery is to start shortly. Estimates for the new battery are as follows:
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 - :
Revenues 5,00,000 | 20,00,000 | 6,00,000 | 9,00,000 | 10,00,000 | 6,00,000 Life cycle units manufactured and sold 2,00,000
Costs: Selling price per battery Z55
R&D : 7,00,000 — | 4,50,000 — | 2,40,000 — Life cycle costs:
Design of Product | 1,15,000 | 85,000 | 1,05,000 | 15,000 | 76,000 | 20,000 R&D and design cost 38,00,000
Manufacturing 25,000 | 2,75,000 | 1,10,000 | 1,00,000 | 1,65,000 | 43,000 Manufacturing:
Marketing 1,60,000 | 3,40,000 | 1,50,000 | 1,20,000 | 2,08,000 | 2,40,000 .
Distribution 15,000 | 60,000 | 24,000 | _ 36,000 | _ 60,000 | 36,000 anghieloshperbeie 325
Customer Service | 50,000 | 3,25,000 | 45,000 | 1,05,000 | 2,20,000 | 3,88,000 Variable cost per batch 2300
Required: B.attery per batch 250
Prepare a Product Life Cycle Income Statement for each Software MCE °_°St's 312,00,000
Package. Which package is most profitable and which is the least yafki:'"g' -
profitable? How do the three packages differ in their cost structure (the iave S0sf et betiery. 8330
percentage of total costs in each category)? fixed costs £8.00,000
Distribution:
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Variable cost per batch 3140
Battery per batch 100
Fixed costs 34,60,000
Customer service cost per battery (Variable) %1.70

Ignore the time value of money.
Required:

battery.

(i) Calculate the budgeted life cycle operating income for the new

(i) What percentage of the budget total product life cycle costs will be
incurred Ly the end of the R&D and design stages?
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(ii)

Budgeted product life cycle costs for R&D and design ¥8,00,000

Total budgeted life cycle product costs $98,20,000
Percentage of budgeted product life cycle cost incurred

Till the R&D and design 78,00,000/

98,20,000

=8.14%

(iii) Statement of Revised Budgeted Life Cycle revenue and cost

Revenue (2,16,000 x 52.50) = 1,13,40,000
Costs:

Pre-manufacturing cost k4
(i) Company's market research department estimates that reducing Research and design 8,00,000
price by ¥2.50 will increase life cycle unit sales by 8%. If unit sale Manufacturing Costs:
increases by 8%, the company plans to increase manufacturing and Variable Cost (25 x 2,16,000) 54,00,000
distribution batch sizes by 8% as well. Assume that all variable costs Batch (300 x 800) 2:40,000
per battery, per batch and fixed costs will remain the same. Should ggﬁfe;?ft i 12,001000
the compeny reduce battery price by ¥2.50? Show your calculations. Variable %osts (é_ 5 x 2.16,000) 7.56.000
Answer: Fixed cost 8,00,000
(iy Statement of Budgeted Life Cycle revenue and cost Distribution costs
Revenue (2,00,000 x 55) = 1,10,00,000 Batch (140 x 2,000) 2,80,000
Costs: ) Fixed Cost 4,60,000
Pre-manufacturing cost z Customer Service (Variable) 1.7 x 2,16,000 3,67,200
Research and design 8,00,000 Total cost 1,03,03,200
Manufacturing Costs: Operating Income . 10,36,800
Variable Cost (25 x 2,00,000) 50,00,000 Since profit is lower, price should not be reduced.
Batch (300 >: 2,00,000/250) 2,40,000
Fixed'cast 12,00,000 €SQ6.4 | PYQ | 2021-Dec [16] 1 Marks
Marketing Costs: S T :
Variable Costs (3.5 x 2,00,000) 7,00,000 Hefty Company produces A and B with contribution margins per unit of 2
Fixed cost 8,00.000 40 and ¥ 30, respectively. Only 500 labor hours and.300 machine hours
Distribution costs are available for production.
Batch (140 > 2,00,000/100) 2,80,000 Time requirements to produce two unit of A and three units of B are as
Fixed Cost 4,60,000 follows:
Customer Service (Variable) 1.7 x 2,00,000 3,40,000 .
Total cost 98,20,000 A B
Operating Inzome 11,80,000 Labour hours 5 2
.| Machine hours. 1 4
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Write the constraint on labour in a linear programming model considering
X units of A and y units of B before simplifying the coefficients.

[Sec. B - SAQ]
Answer:
5/2 x + 2/3y < 500
CSQ 6.5 | PYQ | 2025-Dec [3] (b) 7 Marks

RRS International Ltd. has developed a new produyct ‘Meu’ which is to be
launched soon. The company anticipates to sell 1,25,000 of these units at
a sale price of 400 per unit over the product life cycle of three years. The
other data pertaining to the product ‘Meu’ are as under:

Research & Development cost ¥32,50,000
Manufacturing cost per unit 3175
Fixed Manufacturing cost per year %12,75,000

Marketing cost per unit (including 4% 390
commission on sales)

Fixed Marketing cost per year
Administration cost per year
Warranty expenses

36,72,000
6,60,000
4 replacements parts per 50 units @ 330 per part

Required:

(i) Analyze and assess the life cycle cost of the product ‘Meu’.

(i) Evaluate the revised life cycle cost if the company increases sales
by 12% through 5% reduction in sales price along with increase in
fixed manufacturing cost by ¥1,20,000 per year.

(i) Advise whether the company should go for reduction in sale price.

Answer:
(i) Statement showing Meu's Life Cycle Cost (1,25,000 units):

Particulars Amount
®)
Research & Development Cost 32,50,000
Manufacturing Costs (% 175 x 1,25,000 + ¥ 12,75,000 x 3) 2,57,00,000
Marketing Costs [(Z 74 + ¥ 16) x 1,25,000 + T 6,72,000 x 3] 1,32,66,000

(ii)
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Administration Cost (T 6,60,000 x 3) 19,80,000
Warranty (1,25,000 units/ 50units x 4 parts x ¥ 30) 3,00,000
Total Cost 4,44,96,000

Commission on sales = 4% of ¥400 =316;

Marketing cost excluding commission =390 -3 16 =¥ 74

Statement showing Meu's Revised Life Cycle Cost (1,40,000 units):
Revised Sales units = 1,25,000 x 1.12 = 1,40,000

Revised Selling Price per unit = 400 x 95% = 3380

Fixed Manufacturing cost =¥ 12,75,000 + ¥ 1,20,000

=¥13,95,000

Particulars Amount
®)
Research & Development Cost 32,50,000
Manufacturing Costs (3 175 x 1,40,000 + ¥ 13,95,000 x 3) 2,86,85,000
Marketing Costs [(T 74 + T 380 x 4%) x 1,40,000 + ¥ 6,72,000 x 3] 1,45,04,000
‘| Administration Cost (Z 6,60,000 x 3) 19,80,000
Warranty (1,40,000 units/ 50units x 4 parts x T 30) 3,36,000
Total Cost 4,87,55,000
Decision:
Statement Showing Meu’s Life Time Profit:
Particulars Amount ) Amount (%)
1,25,000 units 1,40,000 units
Sales 5,00,00,000 5,32,00,000
(1,25,000 x ¥ 400) | (1,40,000 x ¥ 380)
Less: Total Cost 4,44,96,000 4,87,55,000
Profit 55,04,000 44,45,000

Reducing the price by 5% will decrease profit by ¥ 10,59,000 (i.e.
19.24%). Therefore, the company should not go for price reduction.
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Asset Life Cycle Costing

CASE-SCENARIO QUESTIONS

- €8Q7.1 | PYQ |2017-Jun [3] (b) 8 Marks

A2Z p.l.c. supports the concept of tero technology or life cycle costing for
new investment decisions covering its engineering activities. The financial
side of this philosophy is now well established and its principles extended
to all other areas of decision making. The company is to replace a number
of its machines and the Production Manager is torn between the Exe
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Present value of total (2,000x6.81) 13,620.00 (2,600x4.36) 11,336.00

annual cost (%)

Overhaul Cost (4,000x0.47) 1,880.00| (2,000x0.68) 1,360.00
33,540.00 24,016

Capital recovery (1/6.81) 0.15 (1/4.36) 0.23

factor

Equivalent annual 5,031.00 5,523.68

cost (%)

Conclusion:

As the equivalent annual cost s less for Exe Machine, itis better to purchase
the same.

€sa72 | pyq

Machine, a more expensive machine with a life of 12 years, and the Wye 2018-Dec [5] (b) 6 Marks
machine with an estimated life of 6 years. If the Wye machine is chosen, For a machine the financial data are given below:
it is likely that it would be replaced at the end of 6 years by another Wye Time (Year) 0 ] > 3 4
machine. The pattern of maintenance and running costs differs between Outlay (3) 5000 |
the two types of machine and relevant data are shown below: Operating Costs (%) 1,400 | 1,500 | 1,600 | 1,700
Exe Wye Maintenance () 300 400 500
Purchase price % 19,000 % 13,000 Value if Scrap;_aed (1_) : 3,400 2,090 800 : 600
Trade-in value/breakup/scrap z 3,000 3,000 The appropriate interest rate is 12% p.a. and the discount factor is as
Annual repair costs Z 2,000 2,600 follows:
Overhaul costs (atyear 8) T 4,000 (atyear4)T 2,000 Year 0 L 2 3 4
Estimated financing costs averaged 10% p.a. 10% p.a. 12% Disc. Fator 1 0.893 | 0.797 | 0.712 . 0.636
over machine life Required:
Required: Recommend with supporting figures, which machine to Determine the optimal length of replacement cycle.
purchase, stating any assumptions made? Answer:
Year 0 1 2 3 4 |Present| Annuity Average
Answer: Value | Factor PV
Profitability of Alternate Machines 12% Disc. Factor | 1 | 0.893 [ 0.797 | 0.712 | 0.636
Exe Machine WYE Machine 1 -5,000 | 2,000 3214 | 0.893 | 3,599
Initial cost (%) 19,000 13,000.00 2 -5,000 |-1,400 [ 200 6,091 | 1.69 | 3,604
Less: Scrap at the (3,000x0.32) 960.00( (3,000x0.56) 1,680.00 3 -5,000 | -1,400 | -1,800 | -1,200 8,639 | 2.402 3,555
end of the life (3) 4 -5,000 | -1,400 | -1,800 | 2,000 |-1,600[ 10,126 | 3.038 | 3.333
18,040.00 11,320.00 Decision: Better to replace at the end of year 4 as the average present

value is the lowest.
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2024-Jun [3] (b)

7 Marks

POSIN Limited supports the concept of the life cycle costing for new
investment decisions covering its engineering activities.
The Company is to replace a number of its machines and the Production
Manager is to decide between the ‘BX’ machine, a more expensive
machine with a life of 12 years, and the ‘SW’ machine with an estimated
life of 6 years. If the ‘SW’ machine is chosen it is likely that it would be
replaced at the end of 6 years by another ‘SW’ machine. The pattern of
maintenance and running cost differs between two types of machine and
relevant data are shown below:

Machine BX () SW (?)
Purchase Price 38,00,000 26,00,000
Trade-in-value 6,00,000 6,00,000
Annual Repair Cost 4,00,000 5,20,000
Overhaul Cost (p.a.) 8,00,000 4,00,000
(at year 8) (at year 4)

Estimated financing costs averaged over machine life (p.a.) 10% 10%
Given:

Years 3 4 5 6 7 8 10 12
PVIF (10%) 075 | 0.68 | 062 | 0.56 | 0.51 047 | 0.38 | 0.32

PVIF (10%, 6) = 4.36, PVIFA (10%, 12) = 6.81

== —— T
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. |Overhaul Cost (p.a.) 8,00,000 (at year 8) 4,00,000 (at year 4)
6. |P.V. of Overhaul Cost 8,00,000 x 0.47 4,00,000 x 0.68
= 3,76,000 =2,72,000

7. |P.V. of Trade-in Value ¥ 6,00,000 x 0.32 6,00,000 x 0.56
=1,92,000 = 3,36,000
8. |Total P.V. of Cost 67,08,000 48,03,200

(2) +(4) +(6) - (7)
9. |Equivalent Annualized Cost 67,08,000 48,03,200
6.81 4.36
=% 9,85,022 =% 11,01,651

Required:
Analyze and Recommend which machine should be purchased.
Answer:
Statement for Calculation of Equivalent Annualized Cost (EAC)
' (in%)
S. Particulars Machine BX Machine SW
No.
1. |Life 12 years 6 years
2. |Purchase Price 38,00,000 26,00,000
3. |Annual Repair Cost 4,00,000 5,20,000
4, |P.V. of Annual Repair Cost 4,00,000 x 6.81 5,20,000 x 4.36
= 27,24,000 = 22,67,200

Equivalent Annualized Cost (EAC) = % 9,85,022 (Machine BX-life 12 year)
Equivalent Annualized Cost (EAC) =¥ 11,01,651 (Machine SW-life 6 year)

Recommendation:

Since the annualized equivalent Cost of Machine BX (% 9,85,022) is lower

than that of Machine SW

(% 11,01,651), the-Machine BX should be purchased

Decision Making Using Probability

[
-

CASE-SCENARIO QUESTIONS

€csS@8.1 | PYQ

2019-Jun [4] (a)

8 Marks

A company produces three products A, B and C, from a joint process.
Costs and other details are given below:

Joint Costs (3)

Post-separation Costs

Costs: AR B (®) CR®)
Materials 20,000 1,500 3,500 2,000
Labour 8,000 1,000 1,000 1,500
Overhead 4,000 500 1,000 500
32,000 3,000 5,500 4,000
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Others:

Sales value (?) ‘ 10,000 25,000 15,000
S & D Exp. (as % of sales) 20% 20% 20%
Estimated Net Profit 20% 10% 20%

(as % of sales)
Requiread:
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Required: -
() Expected value of sales for the period.
(i) Expected variable cost and contribution for the period.
(i) Expected profit or loss for the budget period.
Answer:

You are given the following estimates for next year's budgeted sales and
costs of single product produced by Bee Ltd.:

Selling Price T12

Sales demand: Units Probability
3,200 0.50
4,000 0.30
5,000 0.20

4 Probability
Variable cost per unit 5.00 0.3
g 6.00 0.5
7.00 0.2

Fixed cost for the period: ¥ 20,000

L . A (1) | Expected Value of Sales:
Prepare a statement showing the apportionment of joint costs over three Expected Sales x Profitability
products using Net Value Method. : 3,200 x 0.5 = 1.600
Answer: 4,000 % 0.3 = 1,200
Statement of Allocation of Joint Costs 5,000 x 0.2 = 1.000 3800 @312 45.600
A B c Total - — : :
(2) | Expected Variable Cost:
f:'sess R) 10:000 2S00 1290a]| 50,000 Unit Variable costs x Profitability
Estimated NP 2,000 2,500 3,000 | 7,500 ¥5x03=15
S & D Cost (20%) T 2,000 5,000 3,000 [ 10,000 ¥6x05=3.0
Post-separation cost (3) 3,000 5,500 4,000 | 12,500 ¥7x02=14 5.9 x 3,800 22,420
Total 7,000 13,000 10,000 | 30,000 Expected Contribution 23,180
Net Value (i.e. basis of 3,000 12,000 5,000 [ 20,000 (3) | Expected Profit:
allocation) Expected Contribution 23,180
Share of joint costs (%) 4,800 19,200 8,000 | 32,000 () Fixed Cost 20.000
3 432,000 [Exsz,ooo] S 432,000 Expected Profit ? 3,180
20 20 20 :
_ CSQ8.3 | PYQ |2024-Dec [3] (b) 7 Marks
CSQ8.2 | PYQ | 2017-Jun [6] (b) 8 Marks ==

.SOVAN Ltd., a manufacturing company is preparing budget for 2025. The
parameters relating to sales, price and cost are as follows:

Sales Price ¥ 200 per unit
Variable Cost ¥ 120 per unit
Fixed Costs % 20,00,000 per year
Sales forecast have been prepared which disclose the following:
Quantity Probability Quantity Probability
15,000 0.10 35,000 0.30
20,000 0.10 40,000 0.10
25,000 0.10 45,000 0.10
30,000 0.20 - -
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Required:
(i) Analyze the break-even quantity.
(i) Analyze how many units must be sold to (a) earn a profit of
¥6,00,000 (b) incur a loss of ¥ 5,00,000.
(i) Based on the sales forecast, identify .the probability that the
company can break-even.
(iv) Analyze the probability of achieving sales volumes involved in part
(ii).
Answer: ‘
(i) Calculation of Break-Even Quantity:
Particulars Amount (%)
Selling Price per unit 200
Variable Cost per unit 120
Contribution per unit 80
Total Fixed Costs 20,00,000
Break Even Quantity 25,000

(if)

(iii)

(a) Calculation of No. of units to earn a profit of < 6,00,000:

Particulars Amount (%)
Total Fixed Costs 20,00,000
Required Profit 6,00,000
Total contribution required 26,00,000
Contribution per unit 80
Units to be sold to earn a profit of ¥ 6,00,000 32,500
(b) Calculation of No. of units to incur a loss of T 5,00,000:

Particulars Amount (3)
Total Fixed Costs 20,00,000
Required Loss 5,00,000
Total contribution required 15,00,000
Contribution per unit 80
Units to be sold to incur loss of ¥ 5,00,000 18,750

Calculation of probability that the company will Break-Even:

To calculate the probability that the company will break even, we have
to calculate the cumulative probability of Sales Volume equal to or
higher than the 25,000 units i.e. the break-even volume.
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Note: Hence, the required probability is 10 % + 20 % + 30 % + 10 %
+10 % i.e. 80%.

(iv) Calculation of probability of sales volume mentioned at (ii) above:

(a) Required Sales volume = 32,500 units
Cumulative probability of sales volume being gr=ater than 32,500
units is 30 % + 10 % + 10 % i.e. 50%

(b) Required Sales volume = 18,750 units
Cumulative probability of sales volume being less than 18,750
units is 10 %. Further, chances of incurring loss are cumulative
probability of sales volume being less than 25,200 units is 10 %
+10 % i.e. 20%.
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4 and Just in Time (JIT)
Topic-Wise Question Frequency
Number of Times
Topic ) appeared in Model
No. Name of the Topic PYQ Ques.
1 Activity Based Cost Management 16
2 (JIT) P
3 Throughput Accounting 4
4 Back flush Accounting 3
5 Bench marking < =
SECTION-A

PYQ2012-Dec [1](b) (iv) {C} State whether the following statements, based
on the quoted terms, are ‘TRUE’ or ‘FALSE’ with justifications for your
answer. If any statement is false, you are required to give the correct terms,
duly quoted. No credit will be given for any answer without justification:
ABC costing is the process of identifying and learning from the best practices
anywhere in the world. (1 Mark)
Answer: False. Benchmarking is the process of identifying and learning from
the best practices anywhere in the world.

PYQ 2016-Dec [1] (d) (iv) {C} In each of the case/statement given below,
one of four alternatives is correct. Indicate the correct answer:

The operation of Activity Based Cost Management system involves the use
of the following terms, except

(a) Blanket overhead recovery

(b) Resources

210
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(c) Cost pools
(d) Cost drivers
Answer: (a) Blanket overhead recovery

(1 Mark)

PYQ2017-Jun [1] {C} Choose the most appropriate answer to the following
questions giving justification.
(viii) Back flush costing is most likely to be used when:

(a) Management desires sequential tracking of costs

(b) A Just-in-Time inventory philosophy has been adopted

(c) The company carries significant amount of inventory

(d) Actual production costs are debited to work-in-progress

(2 Marks)

Answer: (b) Explanation: A Just-in-Time inventory philosophy has
been adopted. The reason for this is that JIT assumes zero inventory
for raw materials, work-in-progress and finished goods and the system
of back flush accounting records the transaction only at the termination
of the production and sales cycle.

(v) The following tasks are associated with ABC system:
I. Allocation of costs to products
Il. Identification of cost pools
IIl. Identification of cost drivers
IV. Calculation of pool rates
The proper order of the preceding tasks is:
(@, 1, v, 1 (b) 1, 1,11, 1V
(c) M, IV, 11, 1 S (d) v I (2 Marks)
Answer: (a) Explanation: Because cost is allocated based on the
cost pool rates. So, whole process starts with identification of cost
drivers followed by identification of cost pools, determination of rates
and then allocation.

PYQ 2017-Dec [1] {C} Choose the most appropriate answer to the following
questions giving justification.
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(i) Acompany uses traditional standard costing system. The inspection and
set-up costs are actually ¥ 1,760 against a budget of ¥ 2,000. ABC
system is being implemented and accordingly the number of batches is
identified as the cost driver for inspection and set up. The budgeted
production is 10,000 units in batches of 1,000 units whereas actually
9,000 units were produced in 11 batches. The cost per batch under ABC
system will be
(@) T160 (b) %200
(c) T180 ' (d)y %220 (2 Marks)
Answer: (b) Number of batches under ABC = 9,000 + 1,000 = 9
Std. Cost under ABC = Budg Cost / Batch x ABC number of batches =
$200x9=31,800

Production 9,000 Units
Number of baiches 9
Cost /Batch 3200

(vii) When you wait until the manufacture of a product has been completed
and then record all of the related issuances of inventory from stock
that were required to create the product, it is called
(a) Forensic Accounting (b) Back -flush Accounting
(c) Tax Accounting (d) Lean Accounting (2 Marks)
Answer: (b) Back-flush Accounting

PYQ 2018-Jun [1] (i) Choose the most appropriate answer to the following
questions giving justification:

A company operates an activity based costing (ABC) system to attribute its
overhead costs to cost objects. In its budget for the year-ending 31° August,
2018. The company expected to place a total of 2,000 purchase orders at a
total cost of ¥ 1,00,000. This activity and its related costs were budgeted to .
occur at a constant rate throughout the budget year which is divided into 13
four week periods.
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During the four week period ended 30™ June 2017, a total of 200
purchase orders were placed at a cost of ¥ 9,000. The over recovery of
these costs for the four week period was placed at a cost of ¥ 9,000. The
over recovery of these costs for the four week period was
(a) T2,000 (b) 3,000
(c) 1,500 (d) 1,000 (2 Marks)
Answer: (d) Explanation: :
For 2,000 purchase orders, cost budgeted is 1 lac. For 200,
corresponding amount would be 10,000. But actual = 9,000. Hence over
recovered is 10,000 — 9,000 = 1,000.

Or
Cost driver rate for order = 1,00,000 / 2,000 = 50 per order.
Cost recovered = 50 x 200 = 10,000.
Actual = 9,000
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Excess charged to cost of goods

sold a/c. (debit) 90,000
.. Total debit balance of cost of goods sold
Account = ¥ 15,00,000 + 90,000 = ¥ 15,90,000

(vi) AB company is a supermarket group that incurs the following costs:
(a) The bought- in price of the goods
(b) Inventory finance costs
(c) Self refilling costs
(d) Costs of repacking or ‘pack out’ prior to storage before sale
AB company’s calculation of direct product profit (DPP) would include
(a) Cost (a) and (c) only
(b) All of the above costs except (b)
(c) All of the above costs except (d)

Over recovery = 1,000 (d) All of the above costs (2 Marks)

Answer: (d) Because all of the costs mentioned can be identified with

PYQ 2018-Dec [1] {C} Choose the most appropriate answer to the following specific goods/product and would be deducted from the selling price to
questions giving justification: determine the direct product profit.

(i) Twin Ltd. uses JIT and back flush accounting. it does not use a raw ]

. material stock control account. During September 2018, 10,000 units PYQ 2019-Jun [1] (v) Choose the most appropriate answer the to following
were produced and sold. The standard cost per unit is T 150 which ~ questions giving justification: _ _
includes materials of ¥ 60. During September 2018, ¥ 9,90,000 of ~ A.company manufactures and sells packaging machines. It recently

conversion costs were incurred. The debit balance in cost of goods sold introduced activity-based costing to refine its existing system. Each
account for September 2018 was packaging machine requires direct materials_ costs of ¥ 50,000; 50 equipment
(a) ¥14,00,000 (b) < 14,80,000 parts; 12 machine hours; 15 assembly line hours and 4 inspection hours. _The
(c) ¥ 15,90,000 (d) % 16,20,000 (2 Marks) details about the cost pools, allocation bases and allocation rates are given
Answer: (c) z below: : _

Standard cost of goods sold . 15,00,000 Indirect cost pool Cost allocation base Budgeted allocation rate

(10,000 units @ % 150) Material handling  No. of component parts X 8 per part .

Les’s: Std. material cost 6.00.000 Machining Machine hours T 68 per machine hour

(10,000 @ % 60) m Assembly Assembly line hours % 75 per assembly hour
’ i Inspection Inspection hours ¥ 104 per inspection hour

Standard conversion cost

Corversioncosincurrod 9,90,000 ‘ The company has received an order for 40 can-packaging machines froma

customer. Using activity-based costing, indirect costs allocated to the order
of the customer would be: y
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(a) ¥1,30,850 (b) ¥1,25,280
(c) ¥1,15,050 (d) 1,110,280
Answer: (d) Indirect costs per machine:

(2 Marks)

g
Material handling¥ 8 x50 = 400
Machining I68x12 = 816
Assembly R75x15 = 1,125
Inspection T104x4 =_ 416
32,757

For the order: 2,757 x 40 = ¥ 1,10,280

PYQ 2019-Dec [1] (ix) Choose the most appropriate answer to the following
questions giving justification/reasonable workings:
Which of the following is not a correct match?

Activity
(a) Production scheduling
(b) Despatching
(c) Goods receiving
(d) Inspection

Cost Drivers
Number of production runs
No. of Despatch orders
Goods received order
Machine hours
(2 Marks)

Answer: (d) Inspection hours, and not machine hours, drive the cost of
inspection.

PYQ 2021-Dec [4] Companies that would benefit from back-flush costing
include companies i
(1) None of these.

(2) whose inventories vary from period to period.
(3) which have fast manufacturing lead times.
(4) companies that require audit trails.

Answer:

(8) which have fast manufacturing lead times.

(1 Mark) [Sec. A - MCQ]
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PYQ 2021-Dec [6] Which of the following is TRUE about the theory of

constraints? :

(1) TOC recognizes that lower inventories means slower response to
customers. - ‘

(2) TOC recognizes that lowering inventory decreases carrying costs and
thus decreases operating expenses and improves net income.

(3) TOC recognizes that lower inventories means more defects.

(4) TOC recognizes that EOQ is important. (1 Mark) [Sec. A - MCQ]

Answer:

(2) TOC recognizes that lowering inventory decreases carrying costs and
thus decreases operating expenses and improves net income.

PYQ 2021-Dec [20] The operational activity of setting up equipment is
classified as a i

(1) unit level activity.
(2) facility level activity.
(3) batch level activity.
(4) product level activity.
Answer:

(3) batch level activity.

(1 Mark) [Sec. A - MCQ]

PYQ 2022-Dec [1] (v) {C} Choose the most appropriate answer to the
following questions giving justification/reasonable workings:

AMRIT Ltd., a manufacturer of doors using a Throughput costing system, is
experiencing a bottleneck in its plant. Set up time at one of its work stations
has been identified as the offender. The Manager (Finance) has proposed
a plan to reduce the set up time at a cost of % 5,24,000. The change will
result in 500 additional doors. The selling price per door is 7 19,300, Direct
Labour costs are ¥ 2,400 per door and the cost of Direct Materials is ¥ 8,000
per door. All units produced can be sold. The change will result in an
increase in the Throughput Contribution of _ il 1y

(a) ¥60,20,000 (b) ¥ 56,50,000

(c) T 44,50,000 (d) None of the above
Answer: (b) ¥ 56,50,000

(2 marks)
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PYQ 2023-Jun [1] {C} Choose the most appropriate answer to the following
questions with justification.
(iv) Producing more non-bottleneck output:
(a) creates more inventory and increases throughput contribution.
(b) creates more inventory but does not increase throughput
contribution.

(c) creates less pressure for the bottleneck workstations.
(dy allows for the maximisation of overall contribution. (2 Marks)
Answer: (b) creates more inventory but does not increase throughput
contribution.

(vi) At ROXIN LTD., cost of personnel department has always been
charged to production department based upon number of employees.
Recently opinion gathered from the department managers indicate that
number of new hires might be better predictor of personnel cost. Total
personnel department costs are ¥ 3,00,000.

Department C D F
Number of Employees 40 | 300 160
Number of new Hires 10 32 8

If the number of new hire is considered the cost driver, what amount
of cost will be allocated to Department D?

(a) ¥ 2,00,000 {b) % 1,92,000.
{c) ¥ 1,50,000 (d) %1,30,000
Answer: (b) ¥ 1,92,000.

(2 Marks)

PYQ 2023-Dec [1] (vii) {C} Choose the correct option.

RRS, a manufacturer of large windows, is experiencing a bottleneck in its
plant. Setup time at one of its workstations has been identified as the culprit.
A manager has proposed a plan to reduce setup time at a cost of ¥ 7,20,000.
The change will result in 800 additional windows. The selling price per
window is ¥ 18,000, direct labour costs are 3,000 per window, and the cost
of direct materials is ¥ 7,000 per window. Assume all units produced can be
sold. The change will result in an increase in the throughput contribution of
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(@) T64,00,000
(c) ¥56,80,000
Answer: (b) ¥ 88,00,000

(b) ¥88,00,000

(d) ¥ 1,44,00,000 (2 Marks)

PYQ 2024-Jun [1] (viii) {C} Choose the correct option from the four
alternatives given: :

Production overheads of XYZ Ltd. for 500 units of product X are:

Machine oriented activity cost: ¥ 1,35,400

Material ordering overheads: % 69,570

Machine hours are 1:50 hours per unit and No. of material orders are 6 per
unit.

What is the Machine Oriented Cost per unit and Material Ordering Cost per
unit respectively?

(@) T270.80 & ¥ 139.14

(b) T180.53 & ¥ 23.19

(c) ¥23.19 &7 180.53

(d) ¥139.14 & ¥ 270.80
Answer: (a) ¥ 270.80 & 3139.14

(2 Marks)

PYQ 2024-Dec [1] (viii) {C} Choose the correct option from the four
alternatives given:
At KL Company, cost of personnel department has always been charged to

. production department based upon number of employees. Recently, opinion

gathered from the department managers indicate that number of new hires
might be better predictor of personnel cost. Total personnel department cost
are ¥ 2,00,000.

Department A B C
Number of employees 30 270 100
Number of new hires 8 12 5

If number of new hires is considered the cost driver, what amount of cost will
be allocated to Department A?
(@) ¥15,000

(c) ¥72,000

Answer: (b) T 64,000

(b) % 64,000

(d) % 40,000 (2 Marks)
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PYQ 2025-Jun [1] (iii) {C} Choose the correct option from the given
alternatives: : ‘
The companies that would benefit from backflush costing include companies
(a) which have fast manufacturing lead time.

(b) whose inventory vary from period to period.

(c) Company requires that audit trails.

(d) None of the above

Answer: (a) which have fast manufacturing lead time.

(2 Marks)

2025-Dec [1] {C} Choose the correct option from the given alternatives:
(iv) TONZ Ltd. manufactures two products BX and BZ using common
material handling facility. The total budgeted material handling cost is
$80,000. The other details are:

Product BX Product BZ
Number of units produced 20 40
Material moves per product line 15 5
Direct Labour hour per unit 100 100

Under Activity Based Costing System the material handling cost to be
allocated to product BZ (per unit) would be
(a) %400

(b) T500

(c) 1,500

(d) None of the above

Answer: (b) 3500

(2 Marks)

(xii) Kanban Japanese System under JIT Approach ensures
(a) continuous supply of inventory or product.
(b) minimum and maximum level of stock to be maintained.
(c) inventory valuation.
(d) All of the above
Answer: (a) continuous supply of inventory or product.

(2 Marks)
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PYQ 2026-Jun [1] {C} Choose the correct option from the four alternatives
given: ,

(iv) AON Ltd. following Activity Based Costing expected to place a total of
2,895 purchase orders at a total cost of ¥1,10,010. These costs are
expected to occur ata constant rate throughout the budget year, which
is divided into 13 four-week periods. During the four-week period
ended on 30" September,2025, a total of 210 purchase orders were
placed at a cost of ¥7,650. The over-recovery of these costs for the
four-week period was
(a) 330
(b) ¥350
(c) 370
(d) T390 (2 Marks)

(xii) A Kanban is a visual signal that indicates that it is time to replenish
stock and possibly reorder. In which of the following this is referred to?
(a) JIT Systems '
(b) JIT Strategy
(c) Both (a) and (b)

(d) None of the above (2 Marks)
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4

SECTION-B

Activity Based Cost Management

THEORY QUESTIONS

TQ 1.1 | PYQ | 2015-Dec [7] (a) {C} DESC | 5 Marks

What is meant by the term Activity Based-Cost Management (ABM)?

Answer:

Activity Based Management (ABM): is a discipline that focuses on the

management of activities as a way to improve customer value and profit.

ABM includes cost driver analysis, activity analysis, and performance

measurement.

+ Increasing competition, both globally and locally, make it clear that
businesses know accurately and understand the source of process,
product and service costs within their organization.

«  Activity Based Costing (ABC), with its focus on deconstructing overhead
pools and assigning costs to products and services in a more meaningful
manner, has been a giant leap forward from traditional costing models
where a high percentage of cost is arbitrarily allocated to products.

« However, ABC Models often look at cost from a financial point of view,
making sure only that all costs are assigned to some product accounting
"box" without a thorough understanding of the business process that
underlines and defines the resource utilization that creates the cost.

+ The methodology that combines business process analysis with ABC to

create a tool that translates Activity Based Costing into Activity Based

Management (ABM).

TQ1.2 | PYQ | 2015-Dec [7] (b) {C} DESC | 3 Marks
How the ABC information in business strategic decision is used in ABM

system?
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Answer:
ABM utilizes cost information gathered through ABC. Through various
different types of analysis, ABM manages activities rather than resources. It
determines what drives the activities of the organization and how these
activities can be improved to increase the profitability.
ABC information can be used in an ABM system to assist in business
strategic decision. Such as:
(i) Whether to continue with a particular activity?
(i) The effect on cost structure of a change in strategy, (e.g. from mass
production to smaller lot).
(iii) How changes in activities and components affect the suppliers and
the value chain?

T@1.3 | PYQ | 2015-Dec [7] (c) {C}

Mention four applications of ABM in business.
Answer:
The customers require: Lower costs, Higher quality, Faster response time,
and Greater innovation and development of products or services. The
customers perceived these needs and all of which must be satisfied
simultaneously. To satisfy these needs ABM currently being used for a
variety of business applications. Such as:
(i) Cost reduction or elimination of entire activity, specially there is no
value added item/activity.
) Activity based budgeting or cost-effective budgeting.
(iiiy Business Process Re-engineering (BPR).
)
)

DESC | 2 Marks

Bench-marking.
Activity performance measurement.

TQ 1.4 | PYQ | 2017-Jun [2] (b) (ii) DESC | 3 Marks

How can Activity - Based Costing help refining such costing system?
Answer:

The Activity-Based Costing (ABC) is a system that focuses on activities as
the fundamental cost objects and uses the cost of these activities for
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computing the costs of products. The Activity-Based Costing refines the
problems of Traditional Costing System by the following means:

[

In the traditional system, cost analysis is done by product. In ABC, the

~ managers focus attention on activities rather than products because

activities in various departments may be combined and costs of similar
activities ascertained, e.g., quality control, handling of materials, repairs
to machines etc., if detailed costs are kept by activities, the total
company costs for each activity can be obtained, analysed, planned and
controlled.

Unlike the Traditional Costing Systems, managers under ABC, manage
activities and not products. Changes in activities lead to changes in
costs. Therefore, if the activities are managed well, costs will fall and the
resulting products will be more competitive.

Allocating Overhead Cost to production based on a single cost driver
(allocation base, such as unit basis, percentage of material, percentage
of prime cost, labour hour rate, machine hour rate etc.) can result in an
unrealistic product cost because the traditional system fails to capture
cause-and-effect relationships. To manage activities better and to make
wiser economic decisions, managers need to identify the relationships
of causes (activities) and effects (costs) ina more detailed and accurate
manner. :

ABC highlights problem areas that deserve management's attention and
more detailed analysis. Many actions are possible, on pricing, on
process technology, on product design, on operational movements and
on product mix. Traditional Costing can lead to under costing or over
costing of products or services. Over or Under Costing of products
distorts cost information. A poor quality of cost information causes
management to make poor decisions for pricing, product emphasis,
make or buy etc.

- ABC differs from the traditional system only in respect of allocations of

overheads or indirect costs. Direct Costs are identified with, or assigned
to, the cost object, in the same manner as is done in case of traditional

costing system. Overhead costs are linked to the cost objects based on
activities.
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CASE-SCENARIO QUESTIONS

CSQ1.1 | PYQ |2018-Jun[2] (a) 12 Marks
Relevant data relating to Trident Industries Limited are:
Products
P Q R Total
Production and Sales (Units) 60,000 40,000 16,000
Raw Material Usage (in Units) 10 10 22
Raw Material Costs (%) 50 40 22 49,52,000
Direct Labour Hours 2.5 4 2 3,42,000
Machine Hours 25 2 4 2,94,000
Direct Labour Costs (3) 16 24 12
No. of Production Runs 6 14 40 60
No. of Deliveries 18 6 40 64
No. of Receipts 60 140 880 1,080
No. of Production Orders 30 20 50 100
Overheads: 4
Set-up . 60,000
Machines 15,20,000
Receiving 8,70,000
Packing 5,00,000
Engineering 7,46,000

Required:

rate of overheads.

The Company operates a JIT inventory policy and receives each
component once per production run.

(a) () Compute the product cost based on direct labour hour recovery

(ify Compute the product cost using Activity Based Costing

Answer:
() Computation of Overhead rate based on direct labour hours:
P 60,000 25| 1,50,000
Q 40,000 4| 1,60,000
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(i)
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R

16,000

2

32,000

Total

3,42,000

Total Overheads = 60,000 + 15,20,000 + 8,70,000 + 5,00,000 +
7,46,000 = 36,96,000
Overhead rate per direct labour hour = 36,96,000/3,42,000 = 10.807
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per hour production run
1,000 x 6

1,000 x 14

1,000 x 40

Overheads Set-up @ ¥ 1,000

6,000

14,000
40,000

Machines @ ¥ 5.17 per
machine hour
2.5x60,000x5.17
2x40,000x5.17

4 x 16,000 x 5.17

7,75,500

4,13,600
3,30,880

60 x 805.56
140 x 805.56
880 x 805.56

Receiving @ 805.56 per receipt

48,333.60

1,12,778.40

7,08,892.80

18x7,812.5
6x78125
40x7,812.5

Packing @ 7,812.5 per delivery

1,40,625

46,875
3,12,500

Engineering @ 7460 per
production order

30 x 7,460

20 x 7,460

50 x 7,460

2,23,800

1,49,200
3,73,000

Total Overhead Cost

11,94,258.60

7,36,453.40

17,65,272.80

Total Cost

51,54,258.60

32,96,453.40

23,09,272.80

csaQ 1.2 | PYQ

2018-Dec [2] (a)

1+3+4=8 Marks

=10.81
Product Cost based on direct labour recovery rate:
P Q R
Raw Material 50 40 22
Direct Labour 16 24 12
Overheads @ ¥ 10.81 per hour
2.5 x 10.81 27.03
4 % 10.81 43.24
2x10.81 21.62
Total Cost 93.03 | 107.24 55.62
Cost Driver Rates:
Nature of Overhead | Total Activity Driver Cost Driver
Overhead Cost ()  [Quantity of Rate &/
Activity Unit of Cost
Driver Driver
Set-up 60,000 60 | Production Runs 1,000
Machines 15,20,000 2,94,000 | Machine Hours 517
Receiving 8,70,000 1,080 [ No. of Receipts 805.56
Packing 5,00,000 64 | No. of Deliveries 7,812.5
Engineering 7,46,000 100 | No. of 7,460
Production
Orders
Total

Overhead allocation to products based on Activity Based Costing:

(Total Value for Production Units Basis)
Based on the whole production figures,

You are given the following data for a period in respect of two products, X
and Y, which consume support services in different proportions:

P Q R
Production Units 60,000 40,000 16,000
Raw Material 30,00,000 16,00,000 3,52,000
Direct Labour 9,60,000 9,60,000 1,92,000

Product X Product Y
Units produced 40 40
Material moves per product unit 12 28
Direct labour hrs. per unit 1,740 1,740

Budgeted material handling costs: ¥ 3,48,000

Required:

(i) Determine cost per unit of X and Y using the volume - based
allocation method (direct labour hrs.).
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(iiy Compute cost per unit of X and Y using ABC.
(iif) How would you explain the results?
Answer:

Budgeted overheads
Budgeted direct labour hours

(i) Direct labour hour rate =

_ %3,48,000 - 33,48,00C _555
(40 x 1,740 +40 x 1,740) 1,39,200
Product X Product Y
Total direct labour hours taken 69,600 69,600

Labour rate T25 25
Material handling cost absorbed

(hrs. x Rate) 1,74,000 1,74,000
Units produced. . 40 40
Material handling cost per unit 4,350 4,350

(ii) Since number of material moves causes material handling costs, use
of this cost driven gives a better result:

Rate per material move = ~>:48:000 _ z g 709

+28
Product X Product Y
Total Material moves 12 28
Material handling
costs applied @  8,700/- 71,04,400 2,43,600
units produced 40 40
Material handling cost per unit 72,610 6,090

(iif) Product Y requires more material moves and hence shares nationally
more material handling costs under (ii) above. In other words, the
complexity or diversity of Product Y is taken care of when overhead

costs are allocated to this product using appropriate cost driven under
ABC.

SANRCMA Final Gr. Ill Paper 16 228

€50 1.3 | PYQ | 2019-Jun [3] (a) 8 Marks

Vikas Associates a firm of Chartered Accountants offers three different
types of services, namely, accounting and auditing, taxation and
management consultancy. Each service is charged on the basis of number
of billable hours. The average charge per billable hours is ¥ 500. For the
year ending 31.03.2019 the firm projects the following estimate of direct
and indirect costs:

T (Lakhs)
Direct Costs:  Accounting and Auditing 100.00 .
Taxation 100.00
Management consultancy 50.00 250.00
Indirect Costs: Planning and review 7.50
Computer processing 7.20
Professional salaries 5.60
Books, Seminars, periodicals 1.80
Programming costs 8.00
Building costs 4.90
General administration costs 15.00 50.00
TOTAL 300.00

Until 31.03.2018 the firm has been allocating the indirect costs on the
basis of billable hours. For the year ending 31.03.2019 it was decided to
introduce a system of activity based costing to capture the indirect cost
more accurately. The following data were gathered accordingly:

Particulars Accounting  Taxation
Management
and Auditing

Consultancy

Billable hours 55,000 35,000 10,000
EDP hours 5,000 2,500 500
Professionals (No) 30 16 10
Books, Seminars and periodicals (%) 57,500 62,500 60,000
Programming hours 1,250 500 2,250
Building (Sq) ft) space occupied 8,000 4,000 2,000

Administration (No. of clients) 150 250 100




229

Chapter-4: Activity Based Management and Just in Time...

Required:

() Prepare a comparative profitability statement on the basis of (A)
conventional costing and (B) activity-based costing (ABC)
(i) Any suggestion for improving the billable charge on the basis of

ABC?
Answer:
Schedule of Allocation of Indirect Cost by ABC
% In lakhs
Cost Driver Accounting Management
& consulting
Overhead Ratio Total | Auditing |Taxation
4 k4 4 (4
Planning and Review Billable Hrs | 7.500 4.125 2.625 0.750
Computer Processing EDP Hour | 7.200 4.500 2.250 0.450
Professional Salaries 30:16:10| 5.600 3.000 1.600 1.000
Books, Seminar, Actual | 1.800 0.575 0.625 0.600
Periodicals
Programmed Costs 5:2:9( 8.000 2.500 1.000 4.500
Building Costs SqFt| 4.900 2.800 1.400 0.700
Administration Cost 3:5:2| 15.000 4.500 7.500 3.000
Total 50 22 17 11
Comparative Profitability Statement (¥ in Lakhs)
Conventional ABC
A&A Tax MGMT A&A Tax MGMT
Revenue 275.00 | 175.00 50.00 | 275.00 | 175.00 50.00
Direct Costs 100.00 | 100.00 50.00 | 100.00 [ 100.00 50:00
Overhead Cost 27.50 17.50 5.00 22.00 17.00 11.00
Profit 147.50 57.50 -5.00 | 153.00 58.00 | -11.00
Suggestions:

On the basis of the ABC system the total cost of each division/service is
3122 Lakhs, ¥ 117 Lakhs and % 61 Lakhs respectively. Hence the billable
charge should be revised accordingly. Assuming the same margin i.e. 40%
of revenue overall or 66%5% on cost the revenue works out to-
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A&A Tax Mgmt
Cost 122.00 117.00 61.00
Margin 81.33 78.00 40.67
203.33 195.00 101.67
Billable Hours 55,000 35,000 10,000
Charge per Hour 370 560 1,017
The analysis clearly reveals that Management Accountancy services are
under charged. :
€SQ1.4 | PYQ | 2019-Dec [2] (a) 6 Marks

(i)

(i)
(i)

(iv)

.State w-itﬁ brief reason whether you would recommend an Activity Based
Costing system in each of the following independent situations:

A consultancy firm consisting of Lawyers, Accountants and
Computer Engineers provides management consultancy services
to clients. :

Company X produces one product. The overhead costs mainly
consist of Depreciation.

Company Z produces two different labour intensive products. The
contribution per unit in both products is very high. The BEP is very
low. All the work is carried on efficiently to meet target costs.
Company Y produces 4 different products using different production
facilities.

Answer:

0

(ii)

(i)

ABC system uses the cost of activities as the basis for assigning cost
of services to jobs which provides more accurate cost information for
services. Therefore, ABC can be used for the consultancy firm.

ABC is required by organizations for product costing where there is a
great diversity in product range. Since company X produces only one
product, ABC is not necessary. Also, overhead consists of mainly
depreciation, hence, ABC is not required.

Company Z is highly labour intensive and does not have a great
diversity of products. All work is carried out efficiently, therefore ABC
is not required. Moreover Target costs are achieved, NVA activities
have already been identified and eliminated.
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(iv) There is diversity in product range which use different amounts of
overhead resources as different production facilities are involved. ABC
improves product costing by avoiding over or under -costing of
products. ABC system is recommended. '
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Conclusion:

The amount of personnel costs that will be allocated to Department A is
64,000.

Department A B Cc
Number of employees 30 270 100
The number of new hires 8 12 5

if number of new hires is considered the cost driver, what amount of
personnel costs will be allocated to Department A?

[Sec. B - SAQ]

Answer:

Total personnel department costs: 2,00,000

Number of New Hires:

« Department A: 8 new hires

« Department B: 12 new hires

e Department C: 5 new hires

o Totalnew hires: 8+ 12 +5=25

» Allocation rate per new hire = Total personnel department costs / Total
number of new hires

» Allocation rate per new hire = 2,00,000 / 25

» Allocation rate per new hire = 8,000

»  Number of new hires in Department A: 8

« Personnel costs allocated to Department A = Number of new hires in
Department A x Allocation rate per new hire

» Personnel costs allocated to Department A = 8 x 8,000

» Personnel costs allocated to Department A = 64,000

CSQ 1.6 | PYQ | 2021-Dec [9] 1 Mark
CsSQ 1.5 PYQ | 2021-Dec [2] 1 Mark Activities Total Costs ¥ Activity — cost drivers
At KL Company, the cost of the personnel department has always been Accountinguinion s 4,00,000 RO s
charged to production departments based upon number of employees. gccount biling lines 2,80,000 40,00,000 lines
Recently, opinions gathered from the department managers indicate that Account verification accounts 1,50,000 40,000 accounts
the number of new hires might be a better predictor of personnel costs. Correspondence letters 50,000 4,000 letters
Total personnel department costs are ¥ 200,000. Total cost 8,80,000

M provides the above ABC information. The above activities are used by
Departments A and B as follows:

Dept A Dept B
Account inquiry hours 2,000 4,000
Account billing lines 4,00,000 2,00,000
How much of the account inquiry cost will be assigned to Department A?
[Sec. B - SAQ]

Answer:

Total account inquiry costs: 4,00,000

» Total account inquiry hours: 10,000

+Allocation rate per account inquiry hour = Total account inquiry costs /
Total account inquiry hours

« Allocation rate per account inquiry hour = 4,00,000 / 10,000

» Allocation rate per account inquiry hour = 40

»  Account inquiry hours for Department A: 2,000

» Account inquiry cost allocated to Department A = Account inquiry hours
for Department A x Allocation rate per account inquiry hour

« Account inquiry cost allocated to Department A = 2,000 x 40

«  Account inquiry cost allocated to Department A = 80,000

Conclusion:

The amount of account inquiry cost that will be assigned to Department A is

80,000.



233 Chapter-4: Activity Based Management and Just in Time...

'€8Q1.7 | PYQ | 2021-Dec [14] 1 Mark

How many separate cost pools should be formed given the following
information:

Cost. Cost driver
No. of brochures mailed
No. of brochures mailed
No. of inspections

No. of customers served

Postage costs

Printing and paper costs
Quality control costs
Customer service costs

SANRCMA Final Gr. Il Paper 16 234

System and therefore wishes to have the following data presented under
both the system for the month.

i

[Sec. B - SAQ]

Answer:

Cost and Cost Driver Analysis:

1. Postage Costs:

» Cost driver: Number of brochures mailed

2. Printing and Paper Costs:

+ Cost driver: Number of brochures mailed

3. Quality Control Costs:

+  Cost driver: Number of inspections

4. Customer Service Costs:

+  Cost driver: Number of customers served

Conclusion:

* Postage costs and printing and paper costs both have the same cost
driver: number of brochures mailed. These can be combined into one
cost pool.

*  Quality control costs have a unique cost driver: number of inspections.
This forms a separate cost pool.

*  Customer service costs have a unique cost driver: number of customers
served. This forms another separate cost pool.

Therefore, the number of separate cost pools that should be formed is 3.

Inspection Cost 73,000
Machine-Repairs & Maintenance 1,42,000
Dye Cost 10,250
Selling Overheads 1,62,000
Products
F G H

Prime Cost (% Per unit) 12 9 8
Selling Price (% Per unit) 18 14 12
Gross Production (units/production run) 2,520 2,810 3,010
No. of defective (units/production run) 20 10 10
Inspection:
No. of hours/Production run 3 4 4
Dye Cost/Production run (%) 200 300 250
No. of Machine hours/Production run 20 12 30
Sales— No. of Units/Month 25,000 56,000 27,000

CSQ1.8 | PYQ | 2022-Dec [5] (a) 10 Marks

BON Ltd. manufactures 3 types of biscuits F.G and H in a fully
mechanized factory. The company has been following conventional

The following additional information is given:
(i) Noaccumulation of inventory is considered. All goods units produced
are sold. i

(i) Allmanufacturing and selling overheads are conventionally allocated
on the basis of units sold. .

(i) Product F needs no advertisement. Due to its nutritive value, it is
readily consumed by diabetic patients of a Hospital. Advertisement
costs included in the total selling overhead is ¥ 83,000.

(iv) Product G needs to be specially packed before being sold, so that it
meets competition. ¥54,000 was the amount spent for the month in
specially packing G, and this has been included in the total selling
overhead cost given.

Required:
(i) Present product-wise profitability of statement under the conventional
system and

(i) Present product-wise profitability of statement under the Activity

method of costing and wishes to shift to Activity Based Costing (ABC)

Based Costing (ABC) system and accordingly rank the products.
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Answer: The following annual information on three products was also made available:
(i) Profitability Under Conventional Accounting System. Checking | PersonalLoans | Gold Visa
Products - Accounts
Total 3 G H Units of Product 30,000 5,000 10,000
Sales — Units / Production 108,000 | 25000 | 56,000 | 27,000 ATM Transactions; 1,80,000 (00D 20,000
(Goods Units) Computer transactions 20,00,000 - 2,00,000 3,00,000
Gross Margin (%) 5,33,080 | 1,47,600 | 2,78,200 | 1,07,280 Number of statements 3,00,000 50,000 1,50,000
Production Overheads (3) 225250 | 52,141 | 1,16,796 | 56,313 Telephone minutes 3,50,000 90,000 1,60,000
Selling Overheads (%) 1,62,000 37,500 84,000 40,500 Required:
Sub-Total Overhead (%) 387,250 | 89,641 | 2,00,796 | 96,813 (i) Calculate rates for each activity.
Net Profit (3) 1,45830 [ 57,959 | 77,404 | 10,467 (i) Usingthe rates computed in requirement (i), assess the cost of each
Ranking I I i product.
(i) Profitability Under Activity Based Costing (ABC) y Answer:
Products Rates for Each Activity
F G H Providing ATM Service
Sales—Units/Production (Goods Units) 25,000 56,000 27,000 Total Cost: T 1,00,000
Gross Margin (%) 1,47,600 | 2,78,200 (1,07,280 Activity Capacity: 2,00,000 transactions
Production Overhead () 57,000 94,000 74,250 Activity Rate: 0.50 per transaction
Selling Overheads 5,787 | 1,22,963 33,250 Computer Processing
Sub-Total Overheads 62,787 | 2,16,963 | 1,07,500 Total Cost: ¥ 10,00,000
Net Profit 84,813 | 61,237 (220) Activity Capacity: 25,00,000 transactions
Ranking | I Il Activity Rate: 0.40 per transaction
, = Issuing Statements
€S0 1.9 | PYQ | 2023-Dec [4] (a) 7 Marks Total Cost: ¥ 8,00,000

ADF Bank operated for years under the assumption that profitability can
be increased by increasing Rupee volumes. But that has not been the
case. Cost analysis has revealed the following:-

Activity Activity Cost | Activity Driver Activity

® Capacity
Providing ATM Service 1,00,000 | No. of transactions 2,00,000
Computer processing 10,00,000 | No. of transactions 25,00,000
Issuing Statements 8,00,000 | No. of statements 5,00,000
Customer inquiries 3,60,000 | Telephone minutes 6,00,000

Activity Capacity: 5,00,000 statements

Activity Rate: 1.60 per statement _

Customer Inquiries

Total Cost:¥ 3,60,000

Activity Capacity: 6,00,000 telephone minutes

Activity Rate: 0.60 per minute

Cost of Each Product

Checking Accounts

ATM Transactions: 1,80,000 transactions x 0.50 = 90,000
Computer Transactions: 20,00,000 transactions x 0.40 = 8,00,000
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Number of Statements: 3,00,000 statements x 1.60 = 4,80,000
Telephone Minutes: 3,50,000 minutes x 0.60 = 2,10,000

Total Cost: 90,000 + 8,00,000 + 4,80,000 + 2,10,000 = 15,80,000
Cost per Unit: 15,80,000 / 30,000 = 52.67 per unit

Personal Loans

ATM Transactions: 0 transactions x 0.50 = 0

Computer Transactions: 2,00,000 transactions x 0.40 = 80,000
Number of Statements: 50,000 statements x 1.60 = 80,000
Telephone Minutes: 90,000 minutes x 0.60 = 54,000

Total Cost: 0 + 80,000 + 80,000 + 54,000 = 2,14,000

Cost per Unit: 2,14,000 / 5,000 = 42.80 per unit

Gold Visa

ATM Transactions: 20,000 transactions x 0.50 = 1 0,000
Computer Transactions: 3,00,000 transactions x 0.40 = 1,20,000
Number of Statements: 1,50,000 statements x 1.60 = 2,40,000
Telephone Minutes: 1,60,000 minutes x 0.60 = 96,000

Total Cost: 10,000 + 1,20,000 + 2,40,000 + 96,000 = 4,66,000
Cost per Unit: 4,66,000 / 10,000 = 46.60 per unit

€SQ1.10 | PYQ | 2024-Dec [4] (a) 7 Marks

ANTOX Ltd., is producing a product in 10 batches each of 15,000 units in
a year and incurring the following overheads thereon:

Amount (%)
Material procurement 22,50,000
Maintenance 17,30,000
Set up 6,84,500
Quality control 5,14,800

The prime costs for the year amounted to ¥ 3,01 ,39,000.

The company is using currently the method of absorbing overheads on the
basis of prime cost. Now it wants to shift to activity based costing.
Information relevant to activity drivers for the year are as under:

Activity Driver Activity Volume
No. of purchase orders 1,500
Maintenance hours 9,080

»
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No. of set-ups 2,250
No. of inspections 2,710
The company has produced a batch of 15,000 uhits and has incurred
¥ 26,38,700 and % 3,75,200 on materials and wages respectively.

The usage of activities of the said batch are as follows:

Material orders 48 orders
Maintenance hours 810 hours
No. of set-ups 40
No. of inspections 25
Required:
() Evaluate cost of product per unit on absorption costing basis for the
said batch.
(i) Assess the cost driver rate.
(iiy Analyze the total cost per unit of output of the said batch on the
basis of activity based costing.

Answer:
Absorption of overhead on the basis of Prime Cost
Calculation of Absorption of overhead cost rate
22,50,000 +17,30,000 + 6,84,500 + 5,14,800
3,01,39,000
Absorption of Overhead Rate = 17.18 %
(For a batch of 15,000 units)
(i) Calculation of Cost of Product per unit on the basis of absorption
costing method.

Particulars Amount ()
Materials 26,38,700.00
Wages 3,75,200.00
Prime Cost 30,13,900.00
Overhead Cost (17.18% of Prime Cost) 5,17,788.02
Cost of Product 35,31,688.02
No. of unit in a batch 15,000 units
Cost of Product Per unit 235.45
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(i) Statement Showing Cost Driver Rate Store receiving 15,000
Overhead Cost (3) Cost Driver Cost Driver Rate () Inspection 10,000
Material 22,50,000 | No. of Purchase Orders = 1,500 Order (1,500 per order Material handling and dispatch 2,592
;::1’::‘::; R [T T T e s O e During the period the following cost drivers are to be used for the overhead
Setup 6,84,500 | No. of Setup = 2,250 Setup 304.22 per setup cost:
Quality Control | 5,14,800 | No. of inspections = 2,710 insp. 189.96 per inspection Cost Cost Driver
(ili) Statement Showing Total Cost and Per unit Cost based on Setup cost No. of production runs
Activity Based Costing: : Store receiving Requisitions raised
EnriicuiATe Totazlz;:m PeL U?('; cost Inspection No. of production runs
Materials 26,38,700.00 175.91 Material handling and dispatch Orders executed
Wages 3,75,200.00 25.01 It is also determined that: ]
Prime Cost 30,13,900.00 200.92 * Machine operation and maintenance cost should be apportioned
Overhead Activity Cost: between setup cost, store receiving and inspection activity in the ratio
Material Order Cost 72,000.00 4.80 4:3:2.
Maintenance Cost 1,54,329.30 10.29 *  Number of requisition raised on store is 50 for each product and the
Setup Cost 12,168.80 0.81 number of orders executed is 192, each order being for a batch of 12
Quality control Cost 4,749.00 0.32 units of a product.
Total Cost 32,57,147.10° 217.14 Required:
(i) Analyse the Activity Based Costing Recovery Rate.
6s@1.11 | pYa | 2025-dun [4] (a) 7 Marks (i) Integrate the total overhead cost per unit of each Product using
_ Activity Based Costing.
PASN Ltd., manufactures four products, namely A, B, C and D using the Rrswer:
Fs)zrr'?(:zd;:ﬂant and process. The following information relates to a production Calculation of Activity Based Costing Recovery Rate:
Activity Activity Cost Pool| Cost Driver Quantity ABC RATE
Product A B c D Set Up 20,000 + 28,000 =|No. of Production 96| 2500 per Run
Output in Units 720 600 480 504 %48,000( Runs

The four products are similar and are usually produced in production runs of
24 units and sold in batches of 12 units. The total overheads incurred by the
company for the period aré as follows:

Machine operation and maintenance cost
Setup costs

63,000
20,000

Stores Receiving 15,000 + 21,000 =| Requisitions 50 x 4 =200 ¥180 per Reqn.

¥36,000|raised

Inspection 10,000 +14,000 =|No. of Production 96| 250 per Run,
724,000/ Runs

Material Handling Given = ¥2,592| Orders executed 192 713.5 per Batch
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Note:

1. Machine Operation and Maintenance Cost of 363,000 is apportioned
to the first three activities in the ratio 4:3:2, i.e. 28,000, 321,000 and
314,000.

2. Number of Production Runs and Number of Batches are computed as
under:

Product A B C D Total

(a) Output Quantity 720 units|600 units| 480 units| 504 units

(b) Quantity per Production Run| 24 units| 24 units| 24 units| 24 units

(c) Number of Production Runs 30runs| 25runs| 20runs| 21 runs| 96 runs
(a <b)

(d) Quantity per Batch Order 12 units| 12 units| 12 units| 12 units

(e) Number of Batches (a + d) |60 batches|50 batch-| 40 batches|42 batches [192 batc-

es hes
(ii) Computation of OH Costs using Activity Based Costing System
Product A B C D | Total

Setup 500x30| 500x25| 500x20| 500x21| 48,000
=%15,000 | =%12,500 | =%10,000| =%10,500

Stores Receiving 9,000 9,000 9,000 39,000 %36,000

Inspection 250x30| 250x25| 250x20| 250x21| 24,000
=%7,500| =%6,250| =35000| =%5250

Material Handling 13.50x 60 | 13.50x50 | 13.50 x 40 | 13.50 x 42 32,592
=3810 =675 =3540 =567

Total OH Cost 732,310 128425| 324540 325317 | %1,10,592
Output 720 units | 600 units | 480 units | 504 units
OH Cost per unit 344.875 347.375 ¥51.125 350.232

PYQ | 2026-Jun [4] (a) 7 Marks

MOKN Ltd manufactures four products, namely A, B, CandD using the
same plant and process. The following information relates to a production
period.

Product A B C D

Output in Units 720 600 480 504
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The four products are similar and are usually produced in production runs
of 24 units and sold in batches of 12 units. The total overheads incurred
by the company for the period are as follows :

4
Machine operation and maintenance cost 63,000
Setup costs 20,000
Store receiving 15,000
Inspection 10,000
Material handling and dispatch 2,592

During the period the following cost drivers are to be used for the overhead
cost:

Cost Cost Driver
Setup cost

No. of production runs

Store receiving Requisitions raised

Inspection
Material handing and dispatch

It is also determined that :

* Machine operation and maintenance cost should be apportioned
between setup cost, store receiving and inspection activity in the ratio
4:3:2.

*  Number of requisition raised on store is 50 for each product and the
no. of orders executed is 192, each order being for a batch of 12 units
of a product.

Required :

(1) Analyze the Activity Based Costing Recovery Rate.

(2) Assess the total overhead costs per unit of each product using Activity
Based Costing.

No. of production runs
Orders executed

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer to
ensure accuracy.
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Access the LMS using the secret code printed on the first coloured page of

this book.
For Your Reflections & Learning Notes:

(JIT)
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Consequently, the impact of a JIT system on product pricing is primarily
driven by customers’ perceived need for higher product quality and
reliable delivery times, as well as the presence of competitors with JIT
system, the same installation, and operational base.

THEORY QUESTIONS

CASE-SCENARIO QUESTIONS

TQ 2.1 | PYQ

2021-Dec [2] DESC | 4 Marks

What is the impact of Just-in-time on Product Prices?

[Sec. C - Four LAQJ]

€SQ21 | PYQ |2015-Jun [4] (b) (i) 8 Marks

Answer:
Impact of Just-in-time on Product Prices:

When a company achieves a higher level of product quality, along with
ability to deliver products on the dates required, customers may be
willing to pay a premium.

This is particularly true in industries where quality or delivery reliability is
low. If customers are highly sensitive to these two factors, it may be
possible to increase the price substantially.

Alternatively, if these factors are not of great importance, if customers
place a higher degree of importance on other factors, then there will be
no opportunity for a price increase.

In industries where many companies are adopting JIT systems at the
same time or have already installed them, an improvement in product
quality and delivery times does not differentiate a company from its
peers.:

Instead, since everybody else is offering the same level of quality and
service it just keeps a company from losing sales to its competitors.

In such a situation it is more likely that all companies remaining in the

industry will use their new-found lower costs to initiate a price war that
will result in a drop in prices.

Maruti India Ltd., offers a range of cars from economy, Sedans, SUVs and
used cars have decided to adopt JIT policy, in making of the New Alto Car
materials.

The following effects of JIT policy are identified:

1. To implement JIT, the company has to modify its production and
material receipt facilities at a capital cost of ¥ 10,00,000. The new
machine will require a cash operating cost of ¥ 1,08,000 per annum.
The capital cost will be depreciated over 5 years.

2. The Raw Material Stockholding will be reduced from % 40,00,000 to

¥ 10,00,000.

The company can earn 15% on its long-term investments.

The company can avoid rental expenditure on storage facilities

amounting to ¥ 33,000 per annum. Property taxes and insurance

amounting to ¥ 22,000 will be saved due to JIT programme.

5. Presently there are 7 workers in the store department at a salary of
¥ 5,000 each per month. After implementing JIT scheme, only 5
workers will be required in this department. Balance 2 workers’
employment will be terminated.

6. Due to receipt of srhaller lots of Raw Materials, there will be some
disruption of production. The costs of Stock-outs are estimated at
3 77,000 per annum.

Determine the financial impact of the JIT policy; is it advisable for the
Maruti company to implement JIT for New Alto production system?

A~ w
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Answer:
The cost- benefit analysis of JIT policy at Maruti India Ltd.
Costs Benefits Ed
Interest’ on capital for Modify- Interest on investment on
ing production Facilities released funds

{%10,00,000 x 15%)
Operation Costs of new

1,50,000 | (¥40,00,000 - ¥ 10,00,000) x 15% | 4,50,000
Saving in salary of 2workers
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workers will be required in this department. Balance 3 worker's
employment will be terminated.

(vi) Due to receipt of smaller losts of Raw Materials, there will be some
disruption of production. The costs of stockouts are estimated at
¥ 1,54,000 per annum.

(vii) Since the supplier is new having no reputation as yet in the market,

production facilities 1,08,000 |terminated (35,000 x 12x 2)  |1,20,000 an additional '"Spect'on cost of ¥ 12,000 p.a. has to be incurred.
Depreciation of new production Nil Saving in rental expenditure 33,000 Required:

facilities Determine the financial impact to the JIT policy. Is it advisable for
Stock-outs Cost (given) 77,000 | Saving in property tax Insurance | 22,000 the company to implement JIT system?

Net Benefit due to JIT policy 2,90,000 Answer:

Total 6,25,000 | Total 6,25,000 Cost-Benefit Analysis of JIT policy.

Conclusion: The JIT policy for New Alto may be implemented, as there is Costs g Benefits z

a net benefit of T 2,90,000 per annum.

Note: Depreciation, being apportionment of capital cost, has been ignored
in decision-making. Further the tax saving on Depreciation has not been
considered in the above analysis.

€SQ22 | PYQ | 2018-Dec [4] (b) 8 Marks

Prism Lid. has decided to adopt JIT policy for materials. The following
effects of JIT policy are identified:

() To implement JIT, the company has to modify its production and
material receipt facilities at a capital cost of ¥ 2,00,000. The new
machine will require a cash operating cost ¥ 2,16,000 p.a. The
capital cost will be depreciated over 10 years.

(i) Raw material stockholding will be reduced from ¥ 40,00,000 to
¥ 15,00,000.

(i) The company can earn 12% on its long-term investments.

(iv) The company can avoid rental expenditure on storage facilities
amounting to ¥ 66,000 per annum. Property Taxes and Insurance
amounting to ¥ 44,000 will be saved due to JIT programme.

(v) Presently there are 7 workers in the Store department at a salary of

% 10,000 each per month. After implementing JIT scheme, only 4

Interest on capital for
modifying production facilities released funds

(% 2,00,000 x 12%) (3 40,00,000-% 15,00,000) x 12%
Operating Costs of new | 2,16,000 | Saving in salary of 3 workers
production facilities terminated

24,000 | Interest on investment on | 3,00,000

Depreciation of new production Nil | (¥ 10,000 x 12 months x 3) 3,60,000
facilities Saving in rental Expenditure 66,000
Stock-Outs costs (given) | 1,54,000 | Saving in Property Tax & | 44,000
Inspection cost 12,000 | Insurance

Net benefit due to JIT policy 3,64,000

Total 7,70,000 | Total 7,70,000

- Conclusion: The JIT policy may be implemented, as there is a Net Benefit

of ¥ 3,64,000 per annum.

Note: Depreciation, being apportionment of non-cash capital cost, is ignored
in decision-making. Tax saving on Depreciation is not considered in the
above analysis.

| €8023 | PYa | 2023-Jun [4] (b) | 5 Marks

PANIT LTD., a video company sells package of blank video tapes to its
customers. It purchases video tapes from VISAN (1) Company @ % 140
a packet. VISAN (l) Company pays all freight to PANIT LTD. No incoming
inspection is necessary because VISAN (1) Company has a superb
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reputation for delivery of quality merchandise. Annual demand of PANIT
LTD. is 13,000 packages. PANIT LTD. requires 15% annual return on
investment. The purchase order lead time is two weeks. The purchase
order is passed through internet and it costs ¥ 3 per order. The relevant
insurance, material handling etc. ¥ 5.10 per package per year. PANITLTD,
has to decide whether or not to shift to JIT purchasing. VISAN (1)
company agrees to deliver 100 packages of video tapes 130 times per
year (5 times every two weeks) instead of existing delivery system of 1,000
packages 13 times a year, with additional amount of Z 0.50 per package.
PANIT LTD. incurs no stock out under its current purchasing policy. It is
estimated, PANIT LTD. incurs stock out cost on 50 video tape packages
under a JIT purchasing policy. In the event of a stock out, PANIT LTD. has
to rush order tape packages which costs ¥ 4 per package.

Required:

Assess the information as stated supra and advise PANIT LTD. as to
whether it should implement JIT Purchasing system?

Answer:
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Answer:
Concept and aim of theory of Constraints:
TOC analyses the Bottlenecks and constraints within the firm that restrict
output and hinder speedy production.

Throughput is related directly to the ability to cope with the constraint
and to manage the bottle neck.

This focus on throughput enables management to examine both
constraints and bottlenecks in order to increase Throughput contribution.

CASE-SCENARIO QUESTIONS

CSQ3.1 | PYQ | 2017-Dec [5] (a) 3+3=6 Marks

Zip Ltd. manufactures three products. The material cost, selling price and
bottieneck resource details per unit are as follows:

Comparative statement of cost for purchasing from VISAN () Company

under current policy & JIT.

Particulars Current purchasing Policy JIT Purchasing Policy

Total Relevant Cost 7 18,33,089

¥ 18,28,398.75

Advice: As may be seen from above, the relevant cost under the JIT
purchasing policy is lower than the cost incurred under the existing system.

Hence, PANIT Ltd. is advised to implement the JIT Purchasing System.

Throughput Accounting

THEORY QUESTIONS

TQ 3.1 | PYQ | 2021-Dec [5] SN 3 Marks

Write short note on concept and aim of Theory of Constraints
[Sec. C - Six LAQ]

Particulars Product T | ProductC | Product$S
Selling Price (%) 66 75 90
Material and other variable cost (3) 24 30 40
Bottleneck resource time (minutes) 15 15 20

Budgeted factory costs for the period are ¥ 4,43,200. The bottleneck
resource time available is 1,50,240 minutes per period.
Required:
(i) Company adopted throughput accounting and products are ranked
according to ‘product return per minute’.
Select the highest rank product.
(i) Calculate throughput accounting ratio and comment on it.
Answer:

(i) Calculation of Rank according to product return per minute:

®)
Particulars T Cc S
Selling price 66 75 90
Less: Variable Cost 24 30 40
Throughput contribution (a) 42 45 50
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Minutes per unit (b) 15 15 20 Answer: _
Contribution per minute (a) + (b) 2.8 3 25 ()] Statement of Ranking
Ranking Il | Il Particulars VN DN XN
(ii) Calculation of Throughput Accounting ratio: Selling price per unit % 5,000 % 4,000 % 3,500
Particulars ; T c S Less: Material cost per unit 32,500 ¥ 2,500 ¥2,000
Factory cost per minute (Z 2,21,600/75,120 minutes) () [ 2.95 [ 2.95 | 2.95 Throughput per unit 22,500 1,500 1,500
TA Ratio (Contribution per minute/Cost per minute) 0.95 | 1.02 [ 0.85 Throughput Return per hour 3500 % 250 % 375
Ranking based on TA ratio Il | n Throughput Accounting Ratio 1.67 0.83 1.25
Analysis: Product C yields more contribution compared to average Ranking | il I
factory contribution per minute, whereas T and S yield less. Statement showing optimal mix for maximization of profit
Product No. of Total T/P perhr. | Total T/P
units Machine hours ®) )
| PYQ | 2024-Jun 4] (a) v UELE DN to Beta Ltd. 2,500 15,000 250 |  37,50,000
BIVON Ltd., a manufacturing company, manufactures 3 products VN, DN VN 3,000 15,000 500 |  75,00,000
and XN. Due to scarcity of machine hours, management of BIVON Ltd., is XN 1,250 5,000 375 | 18,75,000
planning to adopt Throughput Accounting in the company. The Total 1,31,25,000
informations pertaining to the three products are as follows: Less: Total Factory cost 1,05,00,000
VN DN XN Profit 26,25,000
Selling-price per unit 5,000 % 4,000 3,500 (i) Statement showing optimal plan of profit if there is no such
Material Cost per unit % 2,500 % 2,500 2,000 court’s judgement:
Machine Hours required 5 6 4 Product No. of units Total . T/P per hr. Total T/P
Maximum annual demand 3,000 units [ 4,000 units| 2,000 units Machine ®) ®)
Total factory cost s ¥ 1,05,00,000 and available machine hours are 35,000 hours
haiis! VN 3,000 15,000 500 75,00,000
BIVON Ltd. has to supply 2,500 units of product DN to Beta Ltd. as per a XN 200 GO0 SR 00 10
: . . DN 2,000 12,000 250 30,00,000
court judgement which cannot be denied.
Required: Total 1,35,00,000
(i) Rank the products using Throughput Accounting and prepare a ;f:gt' Total FacioryiGost 1'22’88’888
statement showing Optimal Mix for maximization of profit. From the above Calculati _ Iude thal court’s d’ ’ "
(i) Whether court Judgement has affected the Optimum Plan of profit N Tk i el ’cc')u 5 Jucgemen
of the company, if yes, by which amount? has affected the optimal plan of profit. Due to court’s judgement profit

of the company has declined by % 3,75,000.
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CSQ3.3 | PYQ | 2025-Dec [4] (a) 7 Marks

A factory of MOBN Ltd. a manufacturing company using Throughput
Accounting System produces products S and T for a month in 2025 details
of which are presented below: ;

Particulars Product S | Product T
Selling price per unit(3) 110 120
Direct Material cost per unit (Z) 50 76
Direct Labour cost p.u. (%) 12 10
Variable Overheads p.u. (%) 20 15
Production (units) 20,000 30,000
Time required on the bottleneck resources (Hrs. p.u.) 5 4

Total fixed overhead is 74,50,000 each month. There are 2,30,000 bottle-
neck hours available each month.
Required:
Calculate the following:
() Total Factory Cost (TFC)
) Cost per factory hour
(iii) - Return per bottleneck hour for both Product S and Product T
) Throughput Accounting (TA) ratios for both Product S and Product T
) Throughput cost per month
(vi) Efficiency Ratio
Answer:
() Total Factory Cost (TFC)
[20,000 x (12 + 20) + 30,000 x (10 + 15) + 4,50,000]
=13,90,000 + 4,50,000 = ¥18,40,000
(i) Cost per factory hour:
~ 18,40,000 + 2,30,000 = 7 8
(i) Return per bottleneck hour for both products:
Product S:
110-50 _ 60 _# 4,
5 5
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Product T:
4 4
(iv) Throughput Accounting (TA) Ratio for both Products: Return per hr.
Cost per hr.

Product S:

—= =15
I8

Product T:
11 _ 4375
8

(v) Throughput cost per month:
(20,000 x 5 + 30,000 x 4) = 2,20,000 hours
2,20,000 x ¥ 8 =¥ 17,60,000

(vi) Efficiency Ratio:
(Throughput Cost + Actual TFC) x 100
= (¥ 17,60,000 + % 18,40,000) x 100
=0.9565 i.e. 95.65 %

g

TG 4.1 | PYQ | 2017-Jun [8] (a) SN
Write a short note on the following:
Variants of Back flush Accounting.
Answer:

There are a number of variants of the Back flush system, each differing as
to the ‘trigger points' at which costs are recognized within the cost accounts
and thus, associated with products.

Variant-1: This has two trigger points (TP): TP 1 - purchase of raw
materials/components. A 'raw and in process (RIP)' account will be debited

Back flush Accounting

THEORY QUESTIONS

3 Marks
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with the actual cost of materials purchased, and creditors credited. TP 2 -
completion of good units. The finished goods (FG) account will be debited
with the standard cost of unit produced and the RIP and CC account will be
“credited with the standard cost.

Variant-2: This has only one trigger points - the completion of good units.
The FG account is debited with the standard cost of units produced, with
corresponding credits to the CC account and the creditors account.

TQ 4.2 | PYQ | 2018-Jun [8] (a) SN
Write a short note on the following:

4 Marks

Back flush Accounting
Answer:

Back flush accounting is when you wait until the manufacture of a product
has been completed, and then record all of the related issuances of
inventory from stock that were required to create the product. This approach
has the advantage of avoiding all manual assignments of costs to products
during the various production stages, thereby eliminating a large number of
transactions and the associated clerical labour.

Back flush accounting is entirely automated, with a computer handling all
transactions. The back flushing formula is:

Number of units produced x unit count listed in the bill of materials for each
component = Number of raw material units removed from stock

Back flushing is not suitable for long production processes, since it takes too
long for the inventory records to be reduced after the eventual completion of
products. It is also not suitable for the production of customized products,
since this would require the creation of a unique bill of materials for each
item produced.

TQ 4.3 | PYQ | 2022-Dec [8] (c) SN

Write a short note on the following:
Areas where Back flush costing is useful

4 Marks
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Answer:

Areas where back flush Accounting is useful:

Back flush costing is generally used by companies that keep low levels of
inventory and experience high turnover in inventory.

It is because costs are still recorded relatively close to the day they are
incurred. Companies with. slow inventory turnover tend to record costs as
they are incurred, as the product may remain unsold for a longer duration of
time.

The back flush costing method works particularly well, where many
different costs go into the production of a good. In such an instance.

It can simplify the accounting process significantly. As a result, many
manufacturing companies with complex production processes use backflush
costing.

However, companies that sell more customized products are less suited
to a back flush costing method, as the unit cost will vary.
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CHAPTER
5 Evaluating Performance
Topic-Wise Question Frequency
Number of Times
n i Model
Topic ] appeared in
No. Name of the Topic PYQ Ques.
1 Variance Analyses 24 -
2 Uniform Costing and Inter-firm 1
Comparison 5

SECTION-A

PYQ 2016-Dec [1] (b) {C} Match the statement under Column | with the

appropriate statement under Column II:

Column |

Column Il

(A) Maturity stage of PLC (i)

(B) Lean Accounting (i)

(C) Kaizen Costing iii)
(D) Cost-Volume-Profit Analysis (iv)

Provides accurate, timely and
understandable information
that can be used by managers,
sales personnel, operational
leaders and others.

Based on the assumption that
all other variables remain
constant.

Clarity of objectives.

Improvements in manufactu-
ring processes.

258
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(E) Successful  Benchmarking| (v) Focuses on the production

requires process and cost reductions
are derived primarily through
the efficiency of the production
process.
(1 x5 =5 Marks)
Answer
(A) (iv)
(B) (i)
(C) (v)
(D) (ii)
(E) (iii)

PYQ 2016-Dec [1] (i) (c) {C} Define the following terms in just one or two
sentence(s): :

Responsibility Accounting (1 Mark)
Answer: Responsibility Accounting- Responsibility Accounting is the
collection, summarization and reporting of financial information about various
decision centres throughout an organization.

PYQ 2017-Dec [1] {C} Choose the most appropriate answer to the following

questions giving justification.

(iv) ABC Limited has current PBIT of ¥ 19,20 lakhs on total assets of Z 96
lakhs. The company has decided to increase assets by T 24 lakhs,
which is expected to increase the operating profit before depreciation
by T 8.40 lakhs. There will be a net increase in depreciation by ¥ 4.80
lakhs. This will result in ROI
(a) toincrease by 1%

(c) todecrease by 1.5%

(b) to decrease by 1%
(d) to remain the same

(2 Marks)
Answer: (b) Before installin After installing
new assets new assets
PBIT ¥19.20 lakhs =% 19.20 lakhs + % 8.40 lakhs

-3 4.80 lakhs = ¥ 22.80 lakhs
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Value of Assets ¥ 96.00 lakhs % 96.00 lakhs + % 24.00 lakhs
=3 120.00 lakhs

ROT =20% =19%

Conclusion: There will be a decrease of 1% in ROI under the

proposed dispensation.

(ix) Sab Ltd. fixes the inter-divisional transfer prices for its products on the
basis of cost plus a return on investment in the division. The budget for
division X for 2016-17 appears as under:

4

Fixed Assets 5,00,000
Current Assets 3,00,000
Debtors 2,00,000
Annual Fixed cost of the Division 8,00,000
Variable cost per unit of product 10
Budgeted Volume 4,00,000 units per year
Desired R.O.1 28%

Transfer price for division X is

(@) ¥12.70 (b) ¥10.70

(c) ¥8.70 (d) T14.70 (2 Marks)

Answer: (a) VC % 10; FC per unit = ¥ 8,00,000 + 4,00,000 = ¥ 2
Total Cost=10+2=% 12

F o,
Required Return = $£0.00,000x28% _,,
.4,00,000

~T.P.¥12+0.70=%12.70

PYQ 2018-Dec [1] (viii) {C} Choose the most appropriate answer to the
following questions giving justification:

H Group has two divisions, Division P and Division Q. Division P
manufactures an item that is transferred to Division Q. The item has no
external market and 6000 units produced are transferred internally each
year. The costs of each division are as follows:
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Division P Division Q
Variable cost ¥ 100 per unit ¥ 120 per unit
Fixed cost each year ¥1,20,000 ¥ 90,000

Head Office management decides that a transfer price should be set that
provides a profit of ¥ 30,000 to Division P. What should be the transfer price
per unit?

(@) T 145 by T125
(c) 120 (d) T135 (2 Marks)
Answer: (b) Variable cost + (Fixed cost + Profit Desired) + Volume =¥ 100

+(1,20,000 + 30,000) + 6,000 = T 125/-

PYQ 2019-Dec [1] Choose the most appropriate answer to the following

questions giving justification/reasonable workings:

(viii) Max Ltd. fixes the inter divisional transfer prices for its products on the
basis of cost plus a return on investment in the division. The budget for
division X for 2019-20 appears as under-

4
Fixed assets 5,00,000
Current assets 3,00,000
Debtors 2,00,000 *
Annual fixed cost of the division 8,00,000
Variable cost per unit of the product 10
Budgeted volume 4,00,000 units per year
Desired ROI 28%
Transfer price for division X is
(a) 12.70 (b) 10.70
{c} 8.70 (d) 14.70 (2 Marks)
Answer: (a)
Per unit (%)
vC 10.00
FC (38,00,000 + 4,00,000) 2.00
Investment: (FA + CA + Debtors) = 10,00,000
Return = ¥10,00,000 x 0.28 00
4,00,000
TP for Div. X 12.70
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(x) A manufacturing company uses two types of materials, X and Y, for
manufacture of a standard product. The following information is given:
Standard mix ) Actual mix
Materials X 120Kg. @%¥5 =% 600 112 Kg.@¥5 =% 560
Y 80Kg @310 =% 800 __88Kg.@%10 =% 880
200 ¥ 1,400 200 T 1,440
30% loss __ 60 25%loss _ 50
_ 140 T 1,400 _150 31,440
Direct Materials Mix Variance is:
(a) ¥ 40 (fav.)
(b) T 40 (unfav.)
(c) T 80 (fav.)
(d) 2 80 (unfav.) (2 Marks)
Answer: (b) A manufacturing company uses two types of Materials,
X and Y, for manufactures of a standard product:

Standard Mix Actual mix
Materials X 120 kg. @ 35= T600 112 Kg.@35 = 3560
Y 80kg.@%10= %800 88 Kg. @%10= 2880
T 200 %1,400 200 %1,440
30% loss 60 25%loss 50
140 21,440 150 71,440
Direct Materials Mix Variance is: T40 (unfav.)
SP (SQ - AQ)
X 35 (120-112) = 340 (fav.)
Y %10 (80-88) = 280 (unfav.)
T40 (unfav.)

PYQ 2021-Dec [2] A manufacturing company has the following information
pertaining to a normal monthly production of 10,000 units of a product.
Standard factory overhead rates are based on a normal monthly volume of
one standard direct hour per unit.

Standard factory overhead rates per direct labor hour are:

Fixed 7 6.00
Variable Z10.00
T 16.00
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Units actually produced in current month 9,000 units
Actual factory overhead costs incurred

(Includes 70,000 fixed) ¥156,000
Actual direct labor hours 9,000 hours

The variable overhead spending variance is
(1) %0

(2) 10,000 (F)

(3) 4,000 (F)

(4) %86,000 (A)

Answer: (3) T 4,000 (F)

(1 Mark) [Sec. A - MCQ]

PYQ 2022-Dec [1] (vi) {C} Choose the most appropriate answer to the
following questions giving justification/reasonable workings:

RON Ltd., a manufacturer of product CEMO using a standard costing system
provides the following information pertaining to the Direct Materials for the
month of November, 2022:

1 tonne of material input yields standard output of (units) 1,00,000
Standard price of material per kg. (%) 20
The Actual quantity of material used (Tonnes) 10
Actual price of material per kg. (%) 21
Actual output obtained for the month (units) 9,00,000

Material cost variance will be— |

(a) 40,000 (Adv) (b) % 40,000 (Fav)

(c) 30,000 (Adv) (d) % 25,000 (Adv) (2 Marks)

Answer: (c) Standard Material required per unit of output = 1 ton/1,00,000
=1 x 1,000 kg/
1,00,000 = 1/100 kg.
For 9,00,000 units required = 9,00,000 x 1/100 kg = 9,000 kg.
Actual Quantity of Material used = 10 tons = 10,000 kg.
Material Cost Variance = (Standard Quantity for Actual Output x
Standard Price) - (Actual Quantity x Actual
Price)
= (9,000 x ¥ 20) - (10,000kg x  21)
=% 1,80,000 - ¥ 2,10,000
=¥ 30,000(A)

SANRCMA Final Gr. Il Paper 16 264

PYQ 2023-Jun [1] (viii) {C} Choose the most appropriate answer to the
following questions with justification.

BOSAN LTD. using standard costing system provides the following
information pertaining to Direct Labour for its product JUM for the month of
May, 2023:

Standard Direct Labour Rate per hour: 716

Actual Direct Labour Rate per hour T14.50
Labour Rate variance % 15,000 (Fav)
Standard hours allowed for Actual production 8,000 hours

Actual output is 800 units,

How many Direct Labour hours were worked during the month of May, 20237
(a) 12,000 hours (b) 11,000 hours

{c) 10,000 hours (d) None of the above
Answer: (c¢) 10,000 hours

(2 Marks)

PYQ 2023-Dec [1] (x) {C} Choose the correct option.

A Co. producing output X and Y uses standard costing. The standard
overhead contents of each product is:

X: ¥ 3 per unit and Y: ¥ 2.25 per unit.

The budgeted overhead is ¥ 860 and budgeted time is 3,440 hours.

Actual Output:

X 200 units and Y 100 units.

Actual time: 3,200 hours

Actual overhead: ¥ 875. Compute Overhead Volume variance.
(@) T35 (A) (b) T35(F)

(c) ¥25(F) (d) T15(A)

Answer: (a) ¥ 35 (A)

(2 Marks)

PYQ 2024-Jun [1] (iii) {C} Choose the correct option from the four
alternatives given: ’
BONAS Ltd. adopting a Standard Costing System provides the following

information pertaining to Direct Materials for the month of April, 2024:
Standard price per unit 37.20
Aclual quantity purchased in units 3,200
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Standard quantity allowed for actual production in units 2,900
Material Price Variance on purchase ( FAV) % 960

What will be the actual purchase price per unit?

(a) ¥8.50 (b) %7.80

{c) ¥6.90 (d) ¥6.50 (2 Marks)

Answer: (¢) ¥6.90

PYQ 2024-Dec [1] (v) {C} Choose the correct option from the four
alternatives given:

In a factory where standard costing system is followed the production
department consumed 1100 kgs of a material @ % 8 per kg for product X
resulting in material price variance of ¥ 2,200 (Fav) and material usage
variance of ¥ 1,000 (Adv). What is the standard material cost of actual
production of product X?

(@) T 11,000 {b) 20,000
(c) 14,000 (d) 10,000
Answer: (d) 10,000

(2 Marks)

PYQ 2025-Jun [1] (xi) {C} Choose the correct option from the given
alternatives:

In a factory where standard costing system is followed, the production
department consumed 1,100 kgs. of material @ % 8 per kg. for product X
resulting in material price variance of ¥ 2,200 (Fav) and material usage
variance of ¥ 1,000 (Adv). What is the standard material cost of actual
production of product X?

(@) ¥11,000 (b) 20,000
(c) ¥ 14,000 (d) 10,000
Answer: (d) 310,000

(2 Marks)

2025-Dec [1] {C} Choose the correct option from the given alternatives:
(v) YENLid., adopting Standard Costing Systemin its factory, budgets for
fixed overhead of ¥50,000 and production of 10,000 units for a month
of year 2025. Actual production is 9,500 units. If the fixed overhead
cost is increased to 52,000, the fixed overhead volume variance will
be
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(a) 1,000 (Adv.)
(c) 2,500 (Fav.)
Answer: (d) 2,500 (Adv.)

(b) 2,000 (Fav.)
(d) 2,500 (Adv.) (2 Marks)

(xiii) Standard Cost and Budgeted Cost are
(a) interrelated but not interdependent.
(b) interdependent but not interrelated.
(c) interrelated and interdependent.
(d) None of the above
Answer: (a) interrelated but not interdependent.

(2 Marks)

PYQ 2026-Jun [1] {C} Choose the correct option from the four alternatives
given:
(v) AB Lid.uses standard cost system. The following information pertains
to direct labour for Product X for the month of March,2026:
Standard rate per hour =38
Actual rate per hour =%8.40
Standard hours allowed for acual production = 2,000 hours
Labour Efficiency variance =%1,600 (Adverse)
What were the actual hours worked?
(a) 1,800 (b) 1,810
(c) 2,200 (dy 2,190 (2 Marks)
(xiif) - Uniform Costing may not be successfully applied in the following case:
(a) In a single enterprise having a number of branches, each of which
manufactures the same set of products with the same facilities
(b) In a number of entities in the same industry bound by a trade
association
(c) In a number of units across different geographical locations
manufacturing one or more of a given set of products
(d) In different branches of the same company, each branch making
a different product using a unique process (2 Marks)
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SECTION-B
l Variance Analyses
THEORY QUESTIONS
TQ 1.1 | PYQ | 2018-Jun [4] (b) DESC | 4 Marks
What are the advantages of Inter-firm comparison?
Answer:

Advantages of Inter-Firm Comparison:

Proper Inter-firm Comparison presents the following notable

advantages:

1. There is no uncertainty in it as it is taken from a successful firm and as
such, it helps the management to take corrective measures for its
improvement in efficiency in near future.

2. Inter-firm comparison locates or points out the snags and weakness of
the firm and thus assist the management to take all possible steps in
order to improve the productivity of all factors which are directly
connected.

3. It also helps the business world to run in the correct way.

4. This Comparison helps the Government to regulate the prices of the
commodity in the country.

5. Since the data are collected and presented by the central agency/body,
bias is absent.

6. Inter-firm Comparison develops the cost consciousness amongst its
members since various ratios are known.

7. Inter-firm Comparison presents not only the difference between the two
firms, it also explains the reasons for such difference and suggest the
possible remedies for its improvement both for liquidity and profitability
aspect of the firms.
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g_’mi,'z- PYQ | 2018-Jun [8] (c) SN | 4Marks

Write a short'note on the following:
Treatment of Variances in cost accounts
Answer:

When the actual cost differs from the standard cost, it is called variance. If
the actual cost is less than the standard cost or the actual profit is higher
than the standard profit, it is called favorable variance. On the contrary, if
the actual cost is higher than the standard cost or profit is low, then it is
called adverse variance.

Each element of cost and sales requires variance analysis. Variance is
classified as follows:

* Direct Material Variance

¢ Direct Labor Variance

* Overhead Variance

* Sales Variance

TQ 1.3 | PYQ |2019-Jun [8] (a) SN

Write short notes of the following:
Principal Budget Factor

Answer:

Principal Budget Factor:

The principal budget factor is the factor that limits the activities of functional
budgets of the organisation.

The early identification of this factor is important in the budgetary
planning process because it indicates which budget should be prepared first.
In general sales volume is the principal budget factor. So, sales budget must
be prepared first, based on the available sales forecasts. All other budgets
should then be linked to this.

Failure to identify the principal budget factor at an early stage could lead

to delays later on when managers realize that the targets they have been
working with are not feasible.

4 Marks
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In case of one limiting factor, we shall need to apply the concept of
Marginal costing. In this we initially allot the limiting resource on the basis of
highest contribution per limiting factor.

Principa. Budget Factor is important concept in the process of budgetary
control. This is the factor the extent of whose influence must first assessed
in order to ensure that the functional budgets are reasonably capable of
fulfillment. A budget key factor or principal budget factor is described as -
The factor which at a particular time or over a period which limit the activities
of an undertaking.

The limiting factor is usually the level of demand for the products or
services of the undertaking but it could be a shortage of one of the
productive resources, e.g., skilled labour, raw material or machine capacity.
In order to ensure that the functional budgets are reasonably capable of
fulfillment the extent of the influence of this factor must first be assessed.

TQ1.4 | PYQ | 2019-Jun [8] (e) SN 4 Marks
Write a short note on the following:
Activity Rato

Answer:

Activity Ratio:
It is the number of standard hours equivalent to the work produced,
expressed as a percentage of the budgeted standard hours.
Activity Ratic = StandardHoursforActual Work x 100

Budgeted Standardhours
Activity ratios. gauge an organization’s operational efficiency and profitability.
These ratios are most useful when compared to a competitor or industry to
establish whether an entity’s processes are favourable or unfavourable.
Activity ratios can form a basis of comparison across multiple reporting
periods to determine changes over time.
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CASE-SCENARIO QUESTIONS

CSQ 1.1 | PYQ | 2015-Dec [9] (c) 2 Marks

The budgeted fixed overhead for the year 2015 amounted to ¥ 14,400. It
is anticipated that 288 days would be worked during the year. During the
month of February, 2015 only 20 days were worked. Find out Calendar
Variance.

Answer:

Standard working days per month = 288 +~ 12 = 24 days

Calendar variance = (Std. No. of working days — Actual no. of working days)
x (Total fixed OH in the budgeted period + Std. No. of days in the budgeted
period) :

= (24 — 20) x ¥ 14,400/288

=% 200 (A)

CSQ 1.2 | PYQ | 2015-Dec [9] (d) 6 Marks

From the following data you are required to compute:
(i) Labour Rate Variance; (i) Efficiency Variance; (iii) Idle Time Variance;
and (iv) Total Variance.

Standard time per unit 2.5 hours
Actual hours worked 2,000 hours
Standard rate of pay ¥ 2 per hour
25% of the actual hours have been lost as idle time
Actual output 1,000 units
Actual wages 34,500
Answer:
Std. Labour cost charged to production = 1,000 units x 2.5 hours x ¥ 2
=3 5,000
Actual wages rate per hour =< 4,500 + 2,000 hours
=3225
Abnormal idle time = 25% of 2,000 hours

=500 hours
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Computation of Variances:

() Rate Variance = Actual time x (Std. Rate — Actual Rate)
= 2,000 hours x ¥ (2 — 2.25)

= T500 (A)

= Std. Rate x (Std. Time for actual output —
Actual time less idle time)

= T2 xhrs. (2,500 - 1,500)

¥2,000 (F)

(i) Idle Time Variance = Idle time x Std. rate

500 hrs. x 2 =% 1,000 (A)

Std. Labour Cost — Actual Labour Cost

% (5,000 - 4,500)

= ¥500 (F)

(i) Efficiency Variance

(iv) Total Variance

]

- CSQ1.3 | PYQ | 2016-Jun[8] (a) 3 Marks

1 ton of material input yields standard output of 1,00,000 units. The
standard price of material is ¥ 20 per kg. The actual quantity of material
used is 10 tons and the actual price paid is ¥ 21 per kg. Actual output
obtained is 9,00,000 units.

Compute Material Cost Variance.

Answer:

Standard Material required per unit of output = 1 ton/1,00,000 = 1x1,000 kg/
1,00,000 = 1/100 kg.

For 9,00,000 units required = 9,00,000 x 1/100 kg = 9,000 kg. .

Actual Quantity of Material used = 10 tons = 10,000 kg.

Material Cost Variance =

(Standard Quantity for Actual Output x Standard Price) - (Actual Quantity x
Actual Price)

= (9,000 x ¥ 20) - (10,000kg x % 21)

=%1,80,000 - ¥ 2,10,000

=3 30,000 (A)
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. £SQ14 | PYQ |2018-Jun [3] 13 Marks

An Engineering Co. manufactures a single product whose standard cost
structure is as follows:

4
Direct materials: 2.4kg at ¥ 30 per kg 72.00
Direct Labour: 6 hours at ¥ 4 per hour 24.00
Factory Overheads: 6 hours at 0.75 per hour 4.50
Total 100.50
The factory overheads are based on the following flexible budget:
Capacity 80% 90% 100% 100%
Production (units) 6,000 6,750 7,500 8,250
Overheads.(%) 29,250 3,150 33,750 36,000
Actual data for the month of January, 2018:
Budgeted production 7,500 units

Materials used

Direct labour

Actual factory overheads
Production completed

Details of Work-in Progress:

19,240 kg at ¥ 31 per kg
46,830 hours at ¥ 4.20 per hour
¥ 36,340

7,620 units

Opening: 120 units, materials fully supplied, 50% converted.
Closing: 100 units, materials fully supplied, 50% converted.
Required:

(i) Effective or Equivalent Production for each element of cost.
(i) Calculate:
(a) Material variances (cost, price and usage)
(b) Labour variances (cost, rate of pay and efficiency)
(c) Overhead variances (expenditure and volume variance, efficiency
and capacity variance)

Answer:
(i) Statement of Equivalent Production
Units Material Labour and Overheads

% | Units % Units
Opening Work-in-Progress 120| - —=- 50 60
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Completely Processes during the month | 7,500 100 7,500 100 7,500
Closing Work-in-Progress 100( 100 100 50 50
7,720 7,600 7,610
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(c) Factory O.H. Cost Variance: Std. O.H. - Actual O.H. = 334,245 -

36,340 = 32,095 (A)
which can be analyzed as follows:

Some required data (computed)

Material:

Standard Quantity: 7,600 @ 2.40 kg = 18,240 kg
Standard Value: 18,240 kg @ ¥ 30 = % 5,47,200
Labour:

Standard Hours: 7,610 @ 6 hours = 45,660 hours
Standard Wages: 45,660 @ % 4 per hour =¥ 1,82,640

Standard Froduction = ActualHours _ _46,830 _ 7,805 Unit
Standard Hours Per Unit 6

Budgeted Production = 7,500 Units
Standard Rate Per Unit = Budgeted Overheads _ 333,750_5 , 5
' Budgeted Production 7,500
Standard Qverheads (or overheads recovered) =7,610 @ ¥4.50 =% 34,245
Actual Cost of Materials: 19,240 kg @ ¥ 31 =% 5,96,440
Actual Wages: 46,830 hr @ ¥ 4.20 =% 1,96,686
(i) Statement of Variances
(a) Material Cost Variance: (SC - AC) = (% 5,47,200 - 5,96,440)
=% 49,240(A)
Which can be analyzed into:
(a) Material Price Variance: (SP - AP) AQ = (30 - 31) x 19,240
=3 19,240 (A)
(b) Material usage Variance: (SQ - AQ) SP = (18,240 - 19,240)
x %30 = 330,000 (A)
(b) Labour Cost Variance: (SC - AC) = (¥ 1,82,640 - 1,96,686)
=3 14,046 (A)
which can be further analyzed as follows:
(a) Rate variance: (SR - AR) AT = (4.00 - 4.20) x 46,830
=39,366 (A)
(b) Efficiency Variance: (AP - SP) SR = (7,610 - 7,805) x ¥ 24
=% 4,680 (A)

(a) Expenditure or Budgeted Variance: Budgeted O.H. - Actual
O.H. % 33,750 - 36,340 = ¥ 2,590 (A)

(b) Volume Variance: SR (AP - BP) = ¥ 4.5 (7,610 - 7,500)
=% 495 (F) ;

Volume Variance can be further divided as follows:

1. Efficiency Variance: SR (AP - SP) = % 4.50 (7,610 - 7,805)
=% 877.50 (A) '

2. Capacity Variance: SR (SP - BP) = ¥ 4.50 (7,805 - 7,500)
=% 1372.50 (F)

€S 15 | PYQ |2018-Dec [5] (a) 10 Marks
One kilogram of product ‘K’ requires two chemicals A and B. The following
were the details of product ‘K’ for the month of June 2018:

(i) Standard mix ratio is 1: 1

(i) Standard price per kilogram of chemical ‘A’ 12 and chemical ‘B’

%15

(i) Actual input of chemical ‘B’ 70 kilograms
iv) Actual price per kilogram of Chemical ‘A’ ¥ 15
v) Standard normal loss 10% of total input
(vi) Materials cost variance total ¥ 650 adverse and the same was fully
attributable to Chemical ‘B’
(vii) Materials yield variance total ¥ 135 adverseRequired:
Compute all missing variances and complete the Variance Report
Answer:

—_—

\

v'vvv

SPSQ SPRSQ SPAQ AQAP
A 12*? 12*? 12*7 ?7"15
B 15*7 15*7? 15*70 70"?

1. Let the total actual input be X kgs. Therefore applying the Standard Mix
Ratio, the Revised Standard Quantity of Chemicals A and B-each would
be 0.5 kgs.
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2. Total YIELD VARIANCE of 135 adverse can be split according to the
ratio of SPSQ. Since inputs are equal the ratio will be that of price i.e.
4:5. Hence YIELD VARIANCE of A is 60 Adverse and B is ¥ 75 Adverse.
Substituting yield variance we get SQ of A & B each as 50 kgs.

A =12*(SQ - 0.5X) = -60 5Q-0.5X=.5 SQ=0.5X-5
Similarly for B SQ = 0.5X-5

3. Total actual input = X kgs.: Actual input of A = (X-70)

4. Material Cost Variance of A = Nil (i.e. SPSQ - AQAP) =0
i.e., 12*(05.X-5) — 15*(X-70)

Solving this X = 110

Therefore, Revised Standard Quantity of A and B each is 55 kg and

Standard Quantity of A and B each is 50 Kgs.

Material Cost Variance of B = ¥ 650 Adverse

i.e. (15*50) — 70*AP = -650

.. 750 — 70AP = -650, 70AP = 1,400, AP = 20

The final variance report is as follows:
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actual production was 1,800 units by Type | workers and 1,200 units by
Type 1l workers. The standard wage rate per hour were ¥ 50 and % 60 for
Type | and Type Il workers, respectively and corresponding actuals were
60 and 70, respectively. During the month, 16 hours were lost actually for
both types of workers, which is also as per expectation for waiting for
materials and inspection.
Required:
Calculate the following:

(i) Standard labour cost for the month

(iiy Labour cost variance

(i) Labour efficiency variance

(iv) Idle time variance
Indicate (A) or (F) to denote whether the variances are adverse or
favourable.

SPSQ SPRSQ SPAQ AQAP
A 600 660 480 600
B 750 825 1,050 1,400
Total 1,350 - 1,485 1,530 2,000
Yield Mix Usage Price Cost
Variance Variance Variance Variance
A 60A 180F 120F 120A 0
B 75A 225A 300A 350A 650A
Total 135A 45A 180A 470A 650A

- €SQ1.6 | PYQ |2019-Jun [4] (b) 8 Marks

Fifteen workers (10 Type | workers and 5 Type Il Workers) work in a
production process during a month of 25 working days. Each Type |
worker is expected to produce 8 units per day and Type Il worker is
expected to produce 12 units per day. They work on the regular shift from
9:00 a.m. to 5 p.m. and have a tea break between 10:30 to 10:45 a.m. and

3:00 to 3:15 p.m. and also have a lunch break from 1:00 to 1.30 p.m. The

Answer:
Type | Type ll Total
Available/m (hrs) 10 workers x 25 5 workers x 25
days/m x 8 hrs/day days/m x 8hrs/day
{bet9to 5) = = 1,000hrs
2,000hrs
Units per day per worker 8 12
Hours/unit 8/8 =1 hr/u 8 hrs/12 units = 2/3
= 0.67 hrs/unit
Actual production (u) 1,800 1,200
Std hrs for actual 1,800 x 1 = 1,800 1,200x2/3 = 800
production
Standard rate/hr ' 50 60
Std cost of production 1,800x50 = 90,000 800 x60=48,000 | 1,38,000
Actual hours paid 2,000 hours 1,000 hrs '
Actual rate 60 70
Actual cost 1,20,000 70,000 1,90,000
Labour cost variance 52,000(A)
Efficiency variance (1,800-2,000)x50 (800-1,000)x60 22,000(A)
= 10,000(A) = 12,000(A)
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Idle time variance (Since Nit Nil
normal waiting and break
are included in standard
labour hours)
(Standard production hours per day = 8 (normal breaks and waiting time
have to be include in the standard)

No. of days per month = 25,

Standard hours per month = 25 x 8 = 200 hours per worker x 10 workers
= 2,000 hours.)

€SQ 1.7 | PYQ | 2021-Dec [7] 1 Mark

A factory is trying to establish standard time for a certain job. Workers
arrive at 8:00 am, during the day take tea and lunch breaks for 1 % hours,
machines need set up for ¥2 an hour and workers leave by 4 p.m A worker
can ideally produce a unit of output if he is at his job for two hours. How
much is the standard labour hour per unit?

[Sec. B - SAQ]

Answer:

Workers arrive at 8:00 a.m. and leave at 4:00 p.m.

+ Total time at the job: 4:00 p.m. - 8:00 a.m. = 8 hours

+ Tea and lunch breaks: 1.5 hours

» Machine setup time: 0.5 hours

» Total non-productive time: 1.5 hours + 0.5 hours = 2 hours

+ Productive time in a day = Total working hours - Total non-productive
time

» Productive time in a day = 8 hours - 2 hours

» Productive time in a day = 6 hours

» A worker can ideally produce a unit of output if he is at his job for 2
hours.

+ Standard labour hour per unit = Productive time in a day / Number of
units produced in a day

+  Number of units produced in a day = Productive time in a day / Time to
produce one unit

»  Number of units produced in a day = 6 hours / 2 hours per unit
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»  Number of units produced in a day = 3 units

+  Standard labour hour per unit = Total working hours / Number of units
produced in a day

» Standard labour hour per unit = 8 hours / 3 units

» Standard labour hour per unit =2.67 hours

Conclusion:

The standard labour hour per unit for the factory job is approximately 2.67
hours. :

€SQ1.8 | PYQ | 2021-Dec [1] 8 Marks

ST Ltd. uses a standard costing system. The following data relating to a
single product for the month of September has been furnished to you. The
Standard cost per unit was:
Direct Material: Standard Price Z 10 per kg, Standard quantity 20 kgs per
unit
Direct Labour: Standard Rate of pay % 5.50 per hour, Standard Time 12
hours per unit _
Production OH Costs, all classified as fixed, were budgeted at ¥ 9,00,000
p.a. The standard time for producing one unit is 12 machine hours and
normal capacity is 60,000 machine hours p.a. Production OH is absorbed
on
machine hours. The costs incurred and other relevant information for the
month is given below:
Direct Material used-1,00,000 kgs at a cost of ¥ 10,50,000
Direct Wages paid- ¥ 3,10,000 for 62,000 hours
Production Overhead- ¥ 9,26,000
Machine capacity used-60,000 hours
Actual output-4,800 units. Assume no stocks of WIP or Finished Goods at
the year end.

() The standard product cost for one unit is

(ity Variance for Material (Usage and Price) are

(i) Variance for Labour (Rate and Efficiency) are:

(iv) Variance for Fixed OH (Volume and Expenditure) are

[Sec. C - Four LAQ]




279 Chapter-5: Evaluating Performance

Answer:

1.

Direct Material Cost:

» Standard Price 10 per kg.

« Standard Quantity 20 kgs per unit

«  Standard Direct Material Cost = Standard Price x Standard Quantity

+ Standard Direct Material Cost = 10 x 20 = 200

Direct Labour Cost:

« Standard Rate of Pay: 5.50 per hour

» Standard Time: 12 hours per unit

+ Standard Direct Labour Cost = Standard Rate of Pay x Standard
Time

»  Standard Direct Labour Cost = 5.50 x 12 = 66

Production Overhead Cost:

+  Budgeted Production Overhead Costs: 9,00,000 per annum

» Normal Capacity: 60,000 machine hours per annum

 Standard Time for Producing One Unit: 12 machine hours

»  Overhead Absorption Rate = Budgeted Production Overhead Costs
/ Normal Capacity

»  Overhead Absorption Rate = 9,00,000 / 60,000 = 15 per machine
hour ‘

- Standard Production Overhead Cost = Overhead Absorption Rate
x Standard Time for Producing One Unit

+ Standard Production Overhead Cost = 15 x 12 = 180

Standard Product Cost:

+ Standard Product Cost per Unit = Standard Direct Material Cost +
Standard Direct Labour Cost + Standard Production Overhead Cost

+ Standard Product Cost per Unit = 200 + 66 + 180 = 446

Material Variances

1.

Material Usage Variance:

« Standard Quantity for Actual Output = Standard Quantity x Actual
Output

»  Standard Quantity for Actual Output = 20 kgs x 4,800 units
= 96,000kgs

* . Actual Quantity Used: 1,00,000 kgs
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* Material Usage Variance = (Actual Quantity Used - Standard
Quantity for Actual Output)x Standard Price

» Material Usage Variance = (1,00,000 - 96,000) x 10 = 4,000 x 10 =
40,000 (Adverse)

Material Price Variance:

* Actual Quantity Used: 1,00,000 kgs

+ Standard Price: 10 per kg.

» Actual Cost Incurred: 10,50,000

 Material Price Variance = (Actual Cost Incurred - (Actual Quantity
Used x Standard Price)) :

* Material Price Variance = 10,50,000 - (1,00,000 x 10)
=10,50,000 - 10,00,000 = 50,000 (Adverse)

Labour Variances

1.

Labour Efficiency Variance:

»  Standard Hours for Actual Output = Standard Time x Actual Output

+ Standard Hours for Actual Output = 12 hours x 4,80 units
= 57,600 hours

e Actual Hours Worked: 62,000 hours

» Standard Rate of Pay: 5.50 per hour

» Labour Efficiency Variance = (Actual Hours Worked - Standard
Hours for Actual Output) x Standard Rate of Pay

+ Labour Efficiency Variance = (62,000 - 57,600) x 5.50 = 4,400 x
5.50 = 24,200 (Adverse)

Labour Rate Variance:

»  Actual Hours Worked: 62,000 hours

» Standard Rate of Pay: 5.50 per hour

* Actual Labour Cost Incurred: 3,10,000

* LabourRate Variance = Actual Labour Cost Incurred - (Actual Hours
Worked x Standard Rate of Pay)

* Labour Rate Variance = 3,10,000 - (62,000 x 5.50: = 3,10,000 -
3,41,000 = 31,000 (Favorable)

Fixed Overhead Variances

1.

Fixed Overhead Volume Variance:
+  Standard Hours for Actual Output = 57,600 hours



281 Chapter-5: Evaluating Performance

» Budgetec Hours: 60,000 hours

« Overhead Absorption Rate: 15 per machine hour

« Fixed Ovzrhead Volume Variance = (Standard Hours for Actual
Output - Budgeted Hours) x Overhead Absorption Rate

+ Fixed Overhead Volume Variance = (57,600 - 60,000) x 15
=(2,400) x 15 = 36,000 (Adverse)

2. Fixed Overhead Expenditure Variance:

» Budgeted Fixed Overhead Cost: 9,00,000 per annum

» Actual Fixed Overhead Cost: 9,26,000

+ Fixed Overhead Expenditure Variance = Budgeted Fixed Overhead
Cost - Actual Fixed Overhead Cost

» Fixed Overhead Expenditure Variance = 9,00,000 - 9,26,000
= 26,000 ;Adverse) h
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Labour efficiency 2,250
Variable overheads expenses 3,000

Variable overhead efficiency 3,500
Fixed overhead expenses 2,500
Selling price 7,500

Required:

(i) Prepare the standard product cost sheet per unit.
(i) Compute the Fixed Overhead volume variance, Sales volume
variance, Sales price variance and Standard profit for the year.
(i) Prepare a statement showing the reconciliation of Standard profitand

CSQ 1.9 | PYQ | 2022-Dec [4] (a) 5+4+3=12 Marks

The budgeted output of SAB Ltd., a single product manufacturing
company for the year ending 31%' March was 5,000 units. The financial
results in respect of the actual output of 4,800 units achieved during the
year were as under: .
4

Direct Material 29,000
Direct Wages 45,000
Variable Overheads 72,500
Fixed Overhe=ads 40,000
Profit 37,000
Sales 2,23,500

The standard wage rate is ¥4.50 per hour and the standard variable
overhead rate is ¥7.50 per hour.
The cost accounts recorded the following variances for the year:

Variances Favourable (¥) | Adverse (3)
Material price 70
Material usage 130
Wage rate 450

the Actual profit.

Answer:

(i) Standard Material Cost per Unit: =% 6
Standard Wage rate per Unit: =% 9
Standard Variable overhead per unit; =% 15
Standard Fixed overhead rate per Unit: = ¥ 7.50

(i) Fixed overhead Volume Variance: ¥ 1,500 (Adv.)
Sales Volume Variance: = % 9,000 (Adv.)
Sales Price Variance: = ¥ 7,500 (Fav)
Standard Profit: = ¥ 36,000

(iii) Statement Showing Reconciliation of the Standard Profit and the
Actual Profit:

4

Standard Profit 36,000
Add: Sales Price Variance (Favourable) 7.500

43,500
Add: Favourable Cost Variances:
Wages Rate Variance 450
Variable overhead expenses 3,000 3.450
Less: Adverse Cost Variances 46,950
Material price 70
Material usage 130
Labour efficiency 2,250
Variable overhead efficiency 3,500
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Fixed overhead Expense 2,500 8.450

38,500

Less: Fixed overhead volume variance (Adverse) _1,500

Actual Profit 37.000
€SQ1.10 | PYQ | 2023-Jun [5] (a) 8 Marks

Director-Operations of ABC Ltd.(ABCL) is of the view that Standard
Costing has little to offer in the reporting of material variances due to
frequently change in price of materials.
ABCL can utilize one of two equally suitable raw materials and always plan
to utilize the raw material which will lead to cheapest total production
costs. However ABCL is frequently trapped by price changes and the
material actually used often provides, after the event, to have been more
expensive than the alternative which was originally rejected.
During last accounting period, to produce a unit of 'Gama’, ABCL could
use either 5 kg. of 'Exe’ or 5 kg. of 'Wye'. ABCL planned to use 'Exe' as it
appeared it would be cheaper of the two and plans were based on a cost
of 'Exe’ of ¥ 3 per kg. Due to market movements the actual price changed
and if ABCL had purchased efficiently the cost would have been:
'Exe' ¥ 4.50 per kg.
‘Wye' T 4 per kg.
Production of 'Gama' was 1,000 units and usage of 'Exe' amounted to
5,400 kg at a total cost of T 25,920.
Calculate the material variance for '‘Gama' by:

(i) Traditional Variance analysis and

(i) Anapproach which distinguishes between Planning and Operational

Variances.

Answer:

Traditional Variance:

Total Cost variance = ¥ 10,920 (A)
Operational Variance:

Total Cost variance = 33,420 (A)
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Planning Variance:

Total variance =% 7,500 (A)

Traditional Variance

Operational variance + Planning variance
< 3,420(A) + X 7,500(A)

=%10,920 (A)

€SQ1.11 | PYQ | 2023-Jun [5] (b) 4 Marks

SUZINLTD. using a detailed system of standard costing finds that the cost
of investigation of variances is ¥ 20,000. If after investigation an out of
control situation is discovered, the cost of correction is ¥ 30,000. If no
investigation is made, the present value of extra cost involved is ?
1,50,000. The probability of the process being in control is 0.82 and the
probability of the process being out of control is 0.18.
You are required to advise:
(I) Whether investigation of the variances should be undertaken or not
(I) the probability at which it is desirable to institute investigation into
variance.
Answer:
(i) Total Cost of investigate = T 25,400
" Cost of not to investigate = Z 27,000
Since cost when investigation is undertaken is less than the cost of no
Investigation it should be done.
(ify Probability at which Investigation into Variance should be instituted
Finding out the probability at which both costs are equal.
Let x be the probability of process being in control.
1 — x is probability of process being out of control
Equating two costs:
50,000 - 30,000 x = 1,50,000 — 1,50,000 x
1,20,000 x = 1,00,000 or x = 0.833
Atthe probability level of 0.83 (Process-in-Control), both costs are equal. As
this probability level declines, the cost of not investigating will be greater than
costof Investigating. If probability level is anywhere below 0.83, investigation
should be instituted.
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€CSQ1.12 | PYQ | 2023-Dec [5]

14 Marks
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DOTSON Ltd. has a manufacturing division which makes a product to
which the following details relate;

Per unit (%)
Direct Matesial: 5 kg at ¥ 20 100
Direct labour: 12 hours at T 20 240
Variable overheads: 12 hours at ¥ 10 120

Relevant f xed overheads are based at % 1,00,000 per month and planned
output is 2,000 units per month. The selling price is ¥ 550 per unit. During
a recent month, when output was 1,800 units, the following actual cost
were incurred.

4
Direct mater als (8,500 kg) 1,72,000
Direct labou- (20,000 hours) 4,20,000
Variable overhead 2,20,000
Fixed overhead 98,000
~9,10,000 |
Profit 40,000
Sales Value 9,50,000

Required:
(@) Analyse the variances which occurred during the month.
(b) Recorcile the actual profit with standard profit, showing the causes of

differences.
Answer:
(a) Compttation of Variance
(i) [Material Price Variance = 2,000 (Adv)
(i) |Material Usage Variance = 10,000 (FAV)
(i) |Wage Usage Variance = 20,000 (Adv)
(iv) |Wage Efficiency Variance = 32,000 (Fav)
(v) |Variable Overhead expenditure Variance = 20,000 (Adv)
(vi) [Variable overhead efficiency Variance = 16,000 (Fav)
(viiy |Fixed overhead expenditure Variance = 2,000 (Fav)
(viii) |Fixed overhead Capacity Variance = 16,667 (Adv)

(ix) | Fixed overhead efficiency Variance = 6,667 (Fav)
(x) |Sales Margin price Variance = 40,000 (Adv)
(xi) | Sales Margin Volume variance = 8,000 (Adv)
(b) Reconciliation of Profit.
3
Budgeted Profit 80,000
Add: Favorable Variances: 66,667
Less: Adverse variances: (1,06,667)
Actual Profit (for the period): 40,000

Variance Analysis and Profit Reconciliation for DOTSON Ltd.
Step 1: Calculate Variances

Material Price Variance

Actual Cost of Materials: ¥ 1,72,000

Standard Cost of Materials: 8,500 kg * ¥ 20 = ¥ 1,70,000
Variance: ¥ 1,72,000 - % 1,70,000 = % 2,000 (Adverse)
Material Usage Variance

Actual Usage: 8,500 kg

Standard Usage: 1,800 units * 5 kg = 9,000 kg

Variance: (9,000 kg - 8,500 kg) * ¥ 20 = ¥ 10,000 (Favorable)
Wage Usage Variance

Actual Labor Cost: ¥ 4,20,000

Standard Labor Cost: 20,000 hours * ¥ 20 = ¥ 4,00,000
Variance: ¥ 4,20,000 - ¥ 4,00,000 = ¥ 20,000 (Adverse)

Wage Efficiency Variance

Actual Hours: 20,000 hours

Standard Hours: 1,800 units * 12 hours = 21,600 hours
Variance: (21,600 hours - 20,000 hours) * % 20 = ¥ 32,000 (Favorable)
Variable Overhead Expenditure Variance

Actual Variable Overhead: % 2,20,000

Standard Variable Overhead: 20,000 hours * ¥ 10 = ¥ 2,00,000
Variance: ¥ 2,20,000 - ¥ 2,00,000 = ¥ 20,000 (Adverse)
Variable Overhead Efficiency Variance

Actual Hours: 20,000 hours

Standard Hours: 21,600 hours
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Variance: (21,600 hours - 20,000 hours) * ¥ 10 = ¥ 16,000 (Favorable)
Fixed Overhead Expenditure Variance

Actual Fixed Overhead: ¥ 98,000

Budgeted Fixed Overhead: ¥ 1,00,000

Variance:  1,00,000 - ¥ 98,000 = % 2,000 (Favorable)

Fixed Overhead Efficiency Variance

Standard Hours: 21,600 hours

Actual Hours: 20,000 hours .
Variance: (21,600 hours - 20,000 hours) * ( 1,00,000 / 24,000) = % 6,667
(Favorable)

Sales Margin Price Variance

Actual Sales: 1,800 units * ¥ 550 = ¥ 9,90,000

Standard Sales: 1,800 units * ¥ 550 = ¥ 9,90,000

Variance: (Sales Price - Standard Price) * Actual Units Sold = ¥ 9,50,000 -
¥ 9,90,000 =% 40,000 (Adverse)

Sales Margin Volume Variance

Actual Units Sold: 1,800

Budgeted Units: 2,000

Variance: (2,000 - 1,800) * (Z 550 - Total Cost per Unit) = ¥ 8,000 (Adverse)

€SQ1.13 | PYQ | 2024-Jun [5] (a) 7 Marks

Eighteen workers (12 Type | workers and 6 Type Il workers) work in a
production process of RONT Ltd. during a month of 25 working days. Each
Type | worker is expected to produce 8 units per day and Type Il worker
is expected to produce 10 units per day. They work on the regular shift
from 9:00 a.m. to 5:00 p.m. and have a tea break between 10:30 to 10:45
a.m. and 3:00 to 3:15 p.m. and also have a lunch break from 1:00 to 1:30
p.m. The actual production was 2,000 units by Type | workers and 1,200
units by Type 1l workers. The standard wage rate per hour were Z 80 and
¥ 90 for Type I and Type Il workers respectively and corresponding actuals
were % 90 and ¥ 100 respectively. During the month, 16 hours were lost
actually for both types of workers, which is also as per expectation for
waiting for materials and inspection.

SANERCMA Final Gr. Il Paper 16 288

Note: Normal waiting and breaks time are included in standard hours for
production.
Required:
Analyze and calculate the following:
(i) Standard Labour Cost for the month

(i) Labour Cost Variance

(iii) Labour Efficiency Variance

(iv) Idle Time Variance

Answer:
Statement for Calculation of Labour Variances
Type Standard for Standard for Actual for Actual Output
Standard Output Actual Output
| = 2,400 units, | =2,000 units, |l =2,000 units,
It = 1,500 units II=1,200 units |l = 1,200 units :
Hours Rate | Amount [Hours | Rate | Amount | Hours | Rate | Amount

| 12x8x25=2,400| 80| 1,92,000|2,000| 80( 1,60,000| 2,400 901 2,16,000

Il 6x8x25=1,200| 90 1,08,000f 960 90| 86,400 1,200 100/ 1,20,000

Total 3,600 3,00,000 | 2,960 2,46,400| 3,600 3,36,000
1. Standard Labour Cost for Type | = ¥ 1,60,000 and

Type Il = % 86,400. .

Total =¥ 2,46,400
2. Labour Cost Variance

Type | =% 1,60,000 —% 2,16,000 = ¥ 56,000 (A)

Type |l =X 86,400 — % 1,20,000 = ¥ 33,600 (A)

Total =% 89,600 (A)

~ 3. Efficiency Variance

Type | = (2,000 - 2,400) x 80 = ¥ 32,000 (A)

Type Il = (960 = 1,200) x 90 = ¥ 21,600 (A)

Total =% 53,600 (A)

Typel Type ll Total (%)

Std. Labour Cost () 1,60,000 86,400 2,46,400
Labour Cost Variance (%) 56,000 (A) 33,600 (A) 89,600(A)
Efficiency Variance (%) 32,000 (A) 21,600 (A) 53,600 (A)
ldle Time Variance ** (%) Nil Nil 0
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** Since mormal waiting and break are included in standard hours of

production

CSQJ.‘M PYQ | 2024-Jun [5] (b) 7 Marks

ZOSIN L., a manufacturing company using the budgetary control and
standard costing system, has furnished the following information:

Standard overhead absorption rate per unit T20.
Standard rate per hour T 4
Budgetec production 12,000 units
- Actual production 15,560 units
Actual warking hours 74,000

Actual ov=rheads amounted to ¥ 2,95,000 out of which ¥ 62,500 are fixed.
Overheads are based on the following flexible budget:
Production (units) -  Total overheads (%)

8,000 1,80,000
10,000 2,10,000
14,000 2,70,000

Requiredt
Analyze and calculate the following overheads variances on the basis of
hours:
(i) Variable Overhead Efficiency variance
(i) Variable Overhead Expenditure variance
(i) Fix=d Overhead Efficiency variance
(iv) Fix=d Overhead Capacity variance

Answer:
Standard Rate per hour= ¥ 4
Standard Overhead:(OH) Rate per Unit = T 20

Standard Hours per Unit =2—f = 5 hours/unit

Budgeted Production = 12,000 units
Budgeted Hours =12,000 x 5 = 60,000 hours
Actual Prcduction = 15,560 units

Standard Hours =15,560 x 5 = 77,800 hours
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Actual Fixed OH =% 62,500
Actual Variable OH =% 2,95,000 - ¥ 62,500 =% 2,32,500
Actual Variable OH Rate per hour = 2,32,500/74,000 =¥ 3.1418918

Standard Variable Rate per unit =

2,70,000-1,80,000

14,000- 8,000
=90000 _z45 per unit
6,000 -

Budgeted Fixed OH =< 1,80,000 -(8,000x15) =¥ 60,000
Standard Fixed OH Rate per hour = £00,000,_ 2 1per hour
' 60,000

'

%15

Standard Variable OH Rate per hour s i ¥ 3 per hour

1.

Variable OH Efficiency Variance = (77,800 -74,000) x 3
=% 11,400 (F)

2. Variable OH Expenditure Variance = (3 -3.1418918) x 74,000

=% 10,500 (A)

3. Fixed OH Efficiency Variance = (77,800 -74,000) x 1

=% 3,800 (F)

4, Fixed OH Capacity Variance = (74,000 -60,000) x 1

=% 14,000 (F)
(i) Variable Overhead Efficiency Variance = % 11,400 (F)
(i) Variable Overhead Expenditure Variance =% 10,500 (A) or¥ 10,501 (A)
(iii) Fixed Overhead Efficiency Variance = ¥ 3,800 (F)
(iv) Fixed Overhead Capacity Variance =3 14,000 (F)

€SQ 1.15 | PYQ | 2024-Dec [5] 14 Marks

GINTECH Ltd., a manufacturing company using the budgetary control and
standard costing system, manufactures a product for which the standard
selling price has been ascertained as follows:

¥ per unit
Material =.2 units at T 20 40
Labour = 20 hours @ ¥ 2 . 40
Variable overhead 8
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Fixed overhead 20
Total Cost 108
Profit 32
Selling Price 140

During the budget period the company could produce and sell only 8,000
units as against, a budget of 10,000 units.
The company’s Profit and Loss Account is presented below: -
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Wages Efficiency Variance = % 2 (8,000 X 20 - 1,66.000)
=% 2(1,60,000 - 1,66,000) = ¥ 12,000 (A)
ldle time Variance = 4,000 x ¥ 2 = ¥ 8,000 (A)

. Variable Overhead Cost Variance

Variable Overhead Cost Variance = ¥ 8 x 8,000 - ¥ 650,000
=% 4,000 (F)

. Fixed Overhead Cost Variance

FO Expenditure Variance =¥ 2,00,000 - % 1,84,000 = % 16,000 (F)
FO Volume Variance = ¥ 20 x 8,000 - ¥ 2,00,000 = ¥ 40,000 (A)

. Sales Margin Variances

Now, actual sales margin per unit and standard sales margin per
unit remains same i.e. actual price - standard cost = ¥ 140 - ¥ 108

3 £4
To Material (16,500 units) 3,96,000 | By Sales (8,000 units) 11,20,000
Wages (1,70,000 hrs.) 3,46,800
Variable overhead 60,000
Fixed overhead 1,84,000
Net Profit 1,33,200
11,20,000 11,20,000

4,000 hours were lost due to power failure. There were no opening or

closing work in progress.

Required:

() Analyze the relevantvariances (Material, Wages, Variable overhead,
Fixed overhead and Sale etc.)

(i) Prepare a statement reconciling Actual Profit with Standard Profit in

terms of the variances.

Answer:

(i) Analysis of Variances:

1. Direct Material Cost Variances:
Direct Material Price Variance = 16,500 (3 20 - 7 3:96.000,

16,500
=% 3,30,000 - % 3,96,000

=3 66,000 (A)
Direct Material Usage Variance = % 20 (8,000 X 2 - 16,500)

2. Direct Wages Variances:
Wages Rate Variance = (3 2 - ﬂlﬁ@_ﬂ) 1,70,000

=% 10,000 (A)

1,70,000

=% 3,40,000 -  3,46,800 = ¥ 6,800 (A)

=33

Sales Margin Price Variance = (¥ 32 - ¥ 32) x 8,000 = NIL
Sales Margin Volume Variance = (8,000-10,000) x 2 32

=% 64,000 (A)
(i) Calculation of Standard Profit

Particulars Per Unit (%)
Selling Price 140
Less: Variable Cost 88
Contribution 52
Standard Sales Quantity 8,000
Total Contribution 4,16,000
Less: Standard Fixed Overhead @ %20 per unit 1,60,000
Standard Profit 2,56,000

Reconciliation between Standard Profit and Actual Profit

Standard Profit ¥ 2,56,000
Cost Variances Adverse (%) | Favourable (%)
Direct Material i
Price Variance 66,000
Usage Variance 10,000
Wages
Rate Variance 6,800
Idle Time Variance 8,000
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Hificiency Variance 12,000 FO2 - Budgeted fixed overhead for the period 2,00,000
Variade Overhead FO3 -There is no calendar or idle time variance
Goshi/anance 4,000 FO4 - Fixed ovgrhead for actual hours worked at stanqard 1,66,000
Fixed Dverhead e -

- - FO5 - Standard fixed overhead for production 1,60,000
EpsaneVananca 161000 Fixed overhead expenditure variance (FOT - FO2) 16,000 (F)
Volume Variance 40,000 Fixed overhead idle time variance (FO2 - FO4) .34.000 (A)

1,42,800 20,000 | 1,22,800 (A) Fixed overhead efficiency variance (FO4 - FO5) 6,000 (A)
Actual Profit 1,33.200 E. For Sales Margin Variances:
Alternate A1swer: Standard sales margin = ¥ 32 (given). Actual sales margin also remains the
(i) Analysis of Variances: same i.e., actual price - standard cost. .
A. For Material Cost Variances: Amount (}) SM1- Actual sales margin on actual sales. 2,56,000
M1 - Actual Cost of Material used 3,96,000 SM2- Standard sales margin on actual sales 2,56,000
M2 - Standard Cost of Material used 3,30,000 SM3- No Mix Variances Nil
M3 - No mix variance Nil SM4- Standard sales margin on standard sales mix or 3,20,000
h4 - Standard material cost Output 3,20,000 budgeted sales margin as per budget or standard.
Material Price Variance. (M1 - M2) 66,000 (A) Sales Margin Price Variance (SM1 - SM2) Nil
Material Usage Variance. (M2 - M4) 10,000 (A) Sales Margin Volume Variance (SM2 - SM4) 64,000 (A)
For Direct Wages Variances: (i) Calculation of Standard Profit
L1- Actual payment made to workers for actual hours worked 3,46,800 Particulars Amount (%)
L2- Payment involved, if WOrkers had been paid at standard. 3,40,000 Budgeted Profit 3.20,000
el - : Less: Sales Margin Volume Variance (Adverse) 64,000
L3- No gang variance - -
L+ Standard labour cost of labour hours utilised. (This step | 3,32,000 ATl [P 256,000
will have value when there is a difference between hours Reconciliation between Standard Profit& Actual Profit
awailable and hours utilised.) Particulars Amount
L5- Standard labour cost of output achieved 3,20,000 ®)
Wage Rate Variance (L1 - L2) 6,800 (A) Standard Profit 2,56,000
Wage idle Time Variance (L2 - L4) 8,000 (A) Cost Variances Adverse () Favourable (3)
ngg Yield Variance (L4 - L5) 12,000 (A) Direct Material
For Variable Overhead Variances: Price Variance 66,000
WO1 - Actual variable overhead (given) 60,000 Usage Variance 10,000
w02 - No expenditure variance Nil Wages
03 - Standard variable overhead for production 64,000 Rate Variance 6,800
\sariable Overhead Variance (VO1 - VO3) 4,000 (F) Idle Time Variance 8,000
For Fixed Overhead Variances: : Yield Variance 12,000
FO1 - Actual fixed overhead incurred (given) 1,84,000 Variable Overhead
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(i) Prepare a statement showing the reconciliation of standa-d cost with
the actual cost.
Note: Fixed production overhead sub-variance of capacity and volume
efficiency (productivity) are not required.

Answer:

Cost Variance 4,000
Fixed Overhead
Expénditure Variance 16,000
Idle Time Variance 34,000
Efficiency Variance 6,000
1,42,800 20,000 | 1,22,800 (A)
Actual Profit 1,33,200

(i) Statement showing Standard Cost of output produced: -

€SQ1.16 | PYQ | 2025-Jun [5] 14 Marks

ZINTECH Ltd., operating a system of Standard Costing, makes and sells
a single product “JULAM? for which the standard cost is as follows:

¥ per unit

Direct materials 4 kilograms at ¥ 12.00 per kg 48.00
Direct labour 5 hours at ¥ 7.00 per hour 35.00
Variable production overhead | 5 hours at % 2.00 per hour 10.00
Fixed production overhead 5 hours at ¥ 10.00 per hour 50.00
143.00

The variable productlon overhead is deemed to vary with the hours
worked.

Overhead is absorbed into production on the basis of standard hours of
production and the normal volume of production for the period just ended
was 20,000 units (1,00,000 standard hours of production).

For the period under consideration, the actual results were:

Production of “JULAM” ¥ 18,000 units
Direct material used :- 76,000 kgs. at a cost of T 8,36,000
Direct labour cost incurred :- for 84,000 hours worked ¥.6,04,800
Variable production overhead incurred ¥1,72,000
Fixed production overhead incurred ¥ 10,30,000

Required:
(i) Assess and show, by element of cost, the standard cost of the
output for the period.

(i) Analyze the relevant variances of all costs (Materlal Wages,
Overheads).

Element of Cost Calculation Amount (%)

Direct Material
Direct Labour

18,000 x 748 8,64,000
18,000 x 335 6,30,000
Variable Production‘Overhead 18,000 x 310 1,80,000
Fixed Production Overhead 18,000 x 350 9,00,000

Total 25,74,000

(i) Analysis of Variances:

1. Direct Material Cost variance:
Direct Material Price Variance
= (Standard price/Kg. - Actual Price/Kg.) x Actual Quantity
=(312-311) x 76,000 = ¥76,000 (F)
Direct Material Usage Variance
-= Standard Price (Standard Quantity for actual production - Actual
Quantity)
=312 (4 x 18,000 - 76,000) = 48,000 (A)
2. Direct Labour Cost Variance:
Direct Labour Rate Variance
= (Standard rate per hour - Actual rate per hour) x Actual hour
= (Y7 - 37.2) x 84,000 = ¥16,800 (A)
Direct Labour Efficiency Variance
,= SR/ hour (Std. Hours for actual production - Actual Hours)
=37 (5 hours x 18,000 - 84,000) = 42,000 (F)
3. Variable Overhead Cost Variance:
Variable Overhead Expenditure Variance
= (Standard rate / hour - Actual rate / hour) x Actual hours
= (k2 - ¥1,72,000/84,000) x 84,000 = 4,000 (A) =
Variable Overhead Efficiency variance
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= Standard rate / hour (Std hours for Actual Output - Actual Hours) M2 - Standard cost of actual material (76,000 kgs. x ¥12) 9,12,000
2.5 X 18,000-54000) - 112000 F) o o
4. g)’(‘:g 8\)’;‘;:;?;'5?(3:;(‘;;J:':f;i;nce Material usage variance = (M2 - M4) = 79,12,000 - 76,64,000 | 48,000 (A)
B 2. | For Direct Labour Cost Variances ¢
" = Budgeted Fixed overhead - Actual Fixed Overhead L1 - Actual payment made to workers for actual hours worked 6,04,800
‘ =20,000 x ¥50 - ¥10,30,000 = 230,000 (A) L2 - Payment involved, if the workers had been paid at standard 5,88,000
L Fixed Overhead Volume variance rate (84,000 hours x %7)
;- = Recovered Fixed overhead - Budgeted Fixed overhead L5 - ?;zr;dard labour cost of output achieved (18,000 units x 6,30,000
| =350 x 18,000 - ¥10,00,000 = ¥1,00,000 (A) L
(iii) 2tat:ment showing reconciliation of Standard Cost with Actual :::EZE: Zf?it;e\:;;ir:r?a;c:: |I__§ N ir,ef g}fgg,;so’ﬁgg%,ooo lg:ggg ?l;\;
I ost .| For Variabl th ial
| Standard Cost of Actual Output $25,74,000 e \':/(())1 .a;r\litt:;?/\;?ia;zdo?,::;::(; = 1,72,000
! Adjustment for Variances i Favourable | Adverse VO2 - Actual hours worked at standard variable overhead rate 1,68,000
| Direct Maderial Price Variance 76,000 (84,000 hrs. x%2)
| Direct Material Usage Variance 48,000 VO3 - Standard variable overhead for the production (18,000 1,80,000
' Direct Labour Rate Variance 16,800 units x10) .
‘ Direct Labour Efficiency Variance 42,000 V.0. E)fp'endnure \(anance =VO1-V02=1,72,000 - 1,68,000 4,000 (A)
Variable Overhead Expenditure Variance 4,000 - ::/O?I:Elfgzeg%r\ézzznggs\ﬁax :nléGB,OOO =len. 0 12000 ()
‘ Variable Overhead Ef'ficiency Variance 12,000 FO1 - Actual Fixed Overhead incurred 10'30,000
Fixed Overhead Expenditure variance 30,000 FO2 - Budgeted Fixed Overhead for the period 1,00,000x310|  10,00,000
‘ Fixed Overhead Efficiency variance 1,00,000 FO3- Standard Fixed Overhead for production 18,000 units x 9,00,000
| 1,30,000 | 1,98,800 | 68,800 (A) 350 .
i Actual Cost 726,42,800 F.O. Expenditure: variance = FO1 - FO2 =10,30,000 - 10,00,000 30,000 (A)
| Alternative Solution T F.O. V:Ium; var!ance = f:02 - FtO3 = 1?,00.000 - 9.03.000 .1I,.0(;,-000 (A)f
| (i) Statement showing Standard Cost of output produced: (iii) Statement showing re ?Va" _variancesand, reconcliatonig
" Element of Cost Calculation | Amount (%) standard cost with actual cost: -
| Direct Material 18,000 x 748 8.64,000 Ref No. | Standard cost | Variances Actual
I Direct Labour 18,000x735 |  6,30,000 : : of output (%) L)
] ] ) Direct Materials 8,64,000
1 Varieble Production Overhead 18,000 x T10 1,80,000 ) ]
| Price variance (1) 76,000 (F)
Fixed Production Overhead 18,000 x %50 9,00,000 .
Usage variance (1) 48,000 (A)
5 ok - - 25:15:000 Actual Direct Material cost 8,36,000
(ii) ﬁ“a'fs‘g of :’th'ag‘l’?:t e — Direct labour _ 6,30,000
e /l\r;ial = o o = al,l;e,t()oo Bieyegance (@) 16,800 ()
: Efficiency variance (2) 42,000 (F)
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Actual Direct Labour cost 6,04,800
Variable Production Overhead 1,80,000

Expenditure variance (3) 4,000 (A)

Efficiency variance (3) 12,000 (F)

Actual Variable Prodn. OH 1,72,000
Fixed production overhead 9,00,000

Expenditure variance 4) 30,000 (A)

Volume variance 4) 100,000 (A)

Actual Fixed Overhead 10,30,000
TOTAL 25,74,000 | 68,800 (A) | 26,42,800

03&1&7 PYQ | 2025-Dec [5] (a) 7 Marks

DOXIN Ltd a manufacturing company operating the Budgetary Control
and Standard Costing System, has furnished the following information:

Particulars Product P Product R
Standard price per unit (%) 24 30
Actual price per unit (%) 30 40
Standard input (kg.) 50 ?
Actual input (kg.) 40 70
Material Price Variance (3) ? ?
Material Usages Variance (%) ? 600(Adv.)
Material Cost Variance (%) ? ?

Material Mix Variance for both products together was %90 (Adv.).
Required:
Assess the following which includes missing variances as indicated by
Question Marks in the above table:

(i) Material Mix Variance (Product P and R)

(i) Material Usage Variance (Product P)

(i) Material Price Variance (Product P and R)

(iv) Material Cost Variance (Product P and R)

Answer:

(i) Material Mix Variance = Standard Price per unit x (Revised Standard
Quantity-Actual Quantity)
Material Calculation Variance (%)
P 24 x (55* - 40) 360 (F)
R 30 x (55 *- 70) 450 (A)
Total 90 (A)

(i) Material Price Variance = Actual Quantity X (Standard Price per unit

(iv)

JANERCMA Final Gr. Ill Paper 16

*RSQ has been calculated by the following formula: Total Actual
Quantity/ Total Standard Quantity x Individual Standard Quantity.

Material P: (50/100 x 110)

=55

Material R: (50/100 x 110) =

Material Usage Variance = Standard Price per unit X (Standard

Quantity - Actual Quantity)

Material

Calculation

Variance (%)

P

24 (50 - 40)

240 (F)

Calculation of Standard Input of Material R:
Material Usage Variance = Standard Price per unit x (Standard Quantlty

- Actual Quantity)

We have, 30 (a - 70) = 600 (A), where a is the Standard Input of Material

R.
30a = 2,100 - 600 = 1,500
Or, a=1,500/30=50

- Actual Price per unit)

Material Calculation Variance (%)
P 40 (24 - 30) 240 (A)
R 70 (30 - 40) 700 (A)
Total 940 (A)

Material Cost Variance =
Quantity - Actual Price per unit x Actual Quantity

Standard Price per unit X Standard

Material Calculation Variance (?)
P 24 x 50 - 30 x 40 NIL
R 30x 50-40x 70 1,300 (A)
Total 1,300 (A)
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Alternate Solution:
Let SQ for Material R = Q units
Material Usage Variance for R:
= (S0Q x SP) - (AQ x SP)
600 A) = (SQ x 30) - (70 x 30)
600 ‘A)=30SQ-2,100
30 S0 =2,100 - 600

sQ =239 _ 59 ynits
30

Variance Computation Chart

Materials | (1) SQx SP (2)RSQxSP | (3)AQxSP (4) AQ x AP
P 50x24=1,200| 55x24=1,320| 40x24=960| 40 x30=1,200
R 50x30=1,500| 55x30=1,650| 70 x 30 =2,100 | 70 x 40 = 2,800
2,700 2,970 3,060 4,000
Material wise Break-up of Variances
Particulars Product P | Product R Total

I. | Mix Variance [(2) - (3)] 360 (Fav.) | 450 (Adv.) | 90 (Adv.)
Il. |Usage Variance [(1) - (3)] 240 (Fav.) ‘GO(RAd'v.) 360 (Adv.)
lll. | Price Variance [(3) - (4)] 240 (Adv.) | 700 (Adv.) | 940 (Adv.)
IV. |Total Material Cost Variance [(1) - (4)] 0 1300 (Adv.) | 1300 (Adv.)

CSQ 118 | PYQ | 2025-Dec [5] (b) 7 Marks

The following are the information regarding overheads of a company:

Overheac Cost Variance = 72,800 (A)
Overheac Volume Variance = 32,000 (A)
Budgeted overheads = ¥12,000
Actual ovarhead recovery rate = I8 per hour
Budgeted hours for the period = 2,400 hours

Required:
Assess the following:
() Owerhead Expenditure Variance
(i) Actual incurred overheads
(iii) Astual hours for actual production
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(iv) Overhead Capacity Variance
(v) Overhead Efficiency Variance
(vi) Standard hours for actual production
(vii) Standard Rate per hour
Answer:
() Overheads Expenditure Variance
= Overheads Cost Variance (-) Overheads Volume Variance
=Y 2,800(A)- ¥ 2,000(A)
=T 800(A)
(i) Actual incurred overheads
Overheads Expenditure Variance = Budgeted Overheads (-) Actual
Overheads
¥ 800(A) =312,000 (-) Actual Overheads
Therefore, Actual Overheads = ¥ 12,800
(iii) Actual hours for actual production
= Actual Overhead/ Actual Overhead Recovery Rate
=%12,800/8 = 1,600 Hrs.
(iv) Overheads Capacity Variance
Budgeted Overheads for Actual Hours (-) Budgeted Overheads
=% 5x 1,600 hrs. - T 12,000
=¥ 8,000 - ¥ 12,000
=3 4,000 (A)
(v) Overheads efficiency variance
= Absorbed Overheads (-) Budgeted Overheads for Actual Hours
=%10,000 - T 5 x 1,600 hours
=¥ 2,000 (F)
(vi) Standard hours for actual production
= Absorbed Overhead/ Standard rate per hour
=% 10,000% 5
= 2,000 hrs
Calculation of Standard Rate/Hour _
Overhead Cost Variance = Absorbed Overheads (-) Actual Overheads
% 2,800 (A)= Absorbed Overheads (-) ¥ 12,800

(vii)
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Absorbed Overheads = Z 10,000

Standard Rate per Hour = Budgeted Overhead/Budgeted Hours
=% 12,000/2,400 hrs

=¥5/hr

|csa1 go PYQ

The standard cost data of three products X, Y and Z manufactured by
Preet India Ltd. (PIL) are given below together with the budgeted sales
and unit selling prices for 2025-26:
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2026-Jun [5] (b)

7 Marks

€SQ1.19 | PYQ | 2026-Jun [5] (a) 7 Marks

Zenith Manufacturing Ltd. produces a finished product using two grades
of raw materials: Grade A (premium) and Grade B (standard). The
company has been experiencing quality issues and cost overruns in their
latest product line.

Standard specifications of finished product:

* Grade A material: 60 kg at 150 per kg

* Grade B material: 40 kg at ¥100 per kg

* Standard loss in process: 5% of total input

¢ Standard output from 100 kg input: 95 kg of finished product

Actual Results for March 2026:

e Finished output: 9,500 kg

* Grade A used: 6,200 kg at ¥160 per kg

* Grade B used: 4,500 kg at T80 per kg

* Total actual cost: ¥13,97,000

Required: j

Assess comprehensive material variances: Cost, Price, Usage, Mix, and
Yield Variances.

X Y y4
Budgeted sales (units) 25,000 20,000 15,000
Selling price per unit (%) 40 60 80
Cost per unit (%) 28 48 64
In April 2026, the cost department of PIL gathered the following details for
2025-26:

X Y r4

Actual sales (units) ' 20,000 22,000 16,000
Average Selling price per unit (%) 42 56 81
Actual Cost per unit (%) 30 50 63

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer to
ensure accuracy. ’

Access the LMS using the secret code printed on the first coloured page of
this book.

For Your Reflections & Learning Notes:

Required:
1. Calculate Budgeted profit and Actual profit for 2025-26
2. Assess the variance in profit analyzed into:

(a) Cost Variance

(b) Sales Price Variance

(c) Sales Volume Variance

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer to
ensure accuracy.

Access the LMS using the secret code printed on the first colour=d page of
this book.

For Your Reflections & Learning Notes:
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g Uniform Costing and Inter-firm Comparison

THEORY QUESTIONS
TQ21 | PYQ | 2022-Dec [4] (b) DESC | 4 Marks
Enumerate the requisites for installation of an Uniform Costing in an
| organization.
Answer:

The organisational set up for implementing the principles and methods of
Uniform Costing may take different forms. It may range from a small
association of a number of concerns who agree to have uniform information
regarding a few specific cost accounting respects, to be a large organisation
which has a fully developed scheme covering all the aspects of costing. The
success of a uniform costing system will depend upon the following:

(@) There should be a spirit of mutual trust, co-operation and a policy of give

~ and take amongst the participating members.

(b) There should be a free exchange of ideas and methods.

(c) The bigger units should be prepared to share with the smaller ones,
improvements, achievements of efficiency, benefits of research and
know-how.

(d) There should not be any hiding or withholding of information.

(e) There should be no rivalry or sense of jealousy amongst the members.
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(@ 3x*+4x+1=0 ©(b) 5x,+2x,<10 .

() 4%, +3x,>7 (d) (12x; + 4x,)/3x, < 8x, (2 Marks)
Answer: (b) Other options do not conform to linearity or fundamental
of constraints.

(X) The shadow price of skilled labour for SD Ltd. is currently ¥ 10 per hour

What does this mean?

(a) The cost of obtalnmg additional skilled labour is ¥ 10 per hour.

(b) There is a hidden cost of Z 10 for each hour of skilled labour actively

~ worked.

(c) Contribution will be increased by % 10 per hour for each extra hour
of skilled labour that can be obtained.

(d) The total costs will be reduced by Z 10 for each additional hour of
skilled labour that can be obtained. (2 Marks)

Answer: (c) A shadow price for a scarce resource is its opportunity cost.

It is the amount of contribution that would be lost if one unit less of that

resource were available. It is similarly the amount of additional

contribution that would be earned if one unit more of that resource were

available.(This is on the assumption that the scarce resource is

available at its normal variable cost).

PYQ 2022-Dec [1] (viii) {C} Choose the most appropriate answer to the
following questions:

The constraints in a linear programming Model are—

(a) Included in the Objective function

(b) Costs

(c) Scarce Resources

(d) Dependent Variables (2 Marks)
Answer: (c) Scarce Resources

2025-Dec [1] (vi) {C} Choose the correct option from the given alternatives:
If (50, 0), (50, 14), (25, 50) and (13, 50) are the Corner Points of the feasible
region of the Linear Programming problem, Maximize Z = 2%, +3x,, then
maximum value of the objective function will be

Answer: (a) ¥200
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(2 Marks)




313 Chapter-6: Linear Programming

SECTION-B
Introduction
THEORY QUESTIONS
TQ 1.1 | PYQ | 2016-Jun [8] (b) DESC | 3 Marks
Write the practical uses (three in each case) of Linear Programming in
industrial and administrative applications.

Answer:

The following are the industrial application areas of Linear Programming:
Product-mix problems (production planning),

Blending problems (various compositions and prices of raw materials), Diet
problems, Trim problems (paper industry),

Advertising-mix problems.

The following are the administrative application areas of Linear
Programm ng: Operational scheduling problems in aircraft,

The investment portfolio selection problems (financial applications),
Several military problems (scheduling military tanker fleet, minimizing the
number of carriers to meet a fixed schedule, etc.),

Cost cutting in business,

Agriculture applications (i.e., to maximize the return from the allocation
activity or %o minimize some defined cost).

“ Formulation of Linear Programming Problem

o

CSQS55 | PYQ (2017-Jun [7] (b) 8 Marks

Ina prodassing industry two products A and B are made involving two
operations. The production of B also results in a by-product C. The product

CASE-SCENARIO QUESTIONS
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A can be sold at a profit of T 3 per unit and B at a profit of T 8 per unit. The
by-product C has a profit of ¥ 2 per unit. Forecast shows that upto 5 units
of C can be sold. The company gets 3 units of C for each unit of B
produced. The manufacturing times are 3 hours per unit for A on each of
the operation one and two and 4 hours and 5 hours per unit for B on
operation one and two, respectively. Because the product C results from
producing B, no time is used in producing C. The available times are 18
hours and 21 hours of operation one and two respectively. The company
desires to know how much of A and B should be produced keeping C in
mind to make the highest profit.

Required:

Formulate LP model for this problem.

Answer:

Let X,, X,, X; be the number of units produced of products A, B and C
respectively.

Obijective function:

Then the profit gained by the mdustry is given by Z = 3x, +8X, + 2X,

Here, it is assumed that all the units of products A and B are sold.
Condition-1:

In first operation, A takes 3 hrs of manufacturer's time and B takes 4 hrs of
manufacturer's time. Therefore, total number of hours required in first
operation becomes - 3x, +4x,

In second operation, per unit of A takes 3 hrs of manufacturer's time and
per unit B takes 5 hrs of manufacturer's time. Therefore, the total number of
hours used in second operation becomes - 3x, + 5x,

Since there are 18 hours available in first operation and 21 hours in
second operation, the restrictions become -
3x,+4x, < 18
3x , +5x, < 21
Condltlon-2
Since the maximum number of units.of C that can be sold is 5, therefore,
X;<5
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Condition-3:-

Further, the company gets three units of by product C for every unit of

product B produced, therefore,
Xz = 3X3

Now, the allocation‘ problem of the industry can be finally put in the

following linear programming problem:
Maximise

Z = 3%, + 8X, + 2%,

Subject to the Constraints
3x,+4x%x,<18

3x, + 5x, < 21

X;<5

X, = 3X,

Xys %oy X320

- €SQ5.2 | PYQ | 2017-Dec [7] (b)

4+4=8 Marks

(i) Formulate the problem mathematically.
(i) Write the Dual problem.

A company produces products P, Q and R from three raw materials A, B
and C. One unit of product P requires 2 units of A and 3 units of B. One
unit of product Q requires 2 units of B and 5 units of C and one unit of
product R requires 3 units of A, 2 units of B and 4 units of C. The company
has 8 units of material A, 10 units of B and 15 units of C available to it.
Profits per unit of product P, Q and Rare ¥ 3,% 5 and ¥ 4 respectively.

Answer:
Raw Materials P Q R Available Units
A 2 - 3 8
B 3 2 2 10
C - 5 4 15

Profits 3/- , 5/-, 4/-

Let x, be the number of units of P
Let x, be the number of units of Q
Let x, be the number of units of R
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(i) Formulation of the problem
Objective function:
Max Z = 3x, + 5x, + 4x,
Subject to constraints:
2%, +3%;< 8
3%, + 2%, + 2%, < 10
5%, + 4x; < 15
X4 X5 X5 2 0.

(i) Dual of the problem
Min C = 8y, + 10y, + 15y,
Subject to constraints:
2y, +3y,>3
2y, +5y,>5
3y, +2y,+4y,> 4
Yis Y2 ¥3 2 0.

- €S053 | PYQ | 2018-Jun [7] (b) 6 Marks

The management of SAB Ltd. has suggested that a linear programming
model might be used for selecting the best mix of five possible products
— A, B, C, D and E. The following information are available.

Per Unit of Product

A B c D E
Selling price (%): 96 84 76 62 54
Costs (}):
Material 30 28 32 30 32
Direct Labour 36 32 12 8 8
Fixed Overhead 18 16 6 4 4
Total Costs 84 76 50 42 44

Expected maximum unit demand per week for each product at the prices
indicated:

A B C D E

3,000 2,400 1,800 1,200 1,200
Cost of material includes a special component which is in short supply. It
costs X 6 per unit. Only 11,600 units are available to the company during the
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week. The number of units of the special component needed for a unit of
each product is:

A B C D E

2 1 4 3 6
The management of SAB Ltd. has ruled that expenditure on materials must
not exceed a sum of ¥ 60,000.
All other resources are freely available in sufficient quantities for planned
need.
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1,050 gms. of Special Peaberry powder. 500 gms. of Plantation B seeds
and 510 gms. of Robusta seeds are ground to get 980 gms. of Normal
Blend powder. The contribution per kg. of Special Blend, Special Peaberry
and Normal Blend are ¥ 100,120 and 140 respectively. The following
stocks are available for the production period:

Plantation A: 200 kgs; Plantation B: 300 kgs; Peaberry: 250 kgs; Robusta:
51kgs.

Grinding capacity on a total is limited to 500 kgs. of output in a production

Formulate a linear programming model stating clearly the criterion you use. period.
Answer: i Required:
A B C D E Formulate the above as a linear programme with the objective to maximise
Selling Price 96 84 78 62 54 contribution. Identify the variables and give the constraints.
Variable Cost 66 60 44 38 40 (Consider 1,000 gms. = 1 kg).
Contribution 30 24 32 24 14 Answer:
Leta, b, c, d, e be the number of units respectively of A, B, C, D and E to be Let X, Y and Z be the no. of kgs. of Special Blend, Special Peaberry and

produced.
Objective function: Maximise contribution: Z = 30a + 24b + 32c + 24d + 14e
Subject to: Demand Constraint

a|s 3,000
b= 2,400
c|'s 1,800
d| < 1,200
e| < 1,200

Special Raw Material availability constraint
2a+b+4c +3d+6e < 11600

Special raw material cost constraint

12a + 6b + 24c + 18d + 36e < 60,000

Non negativity constraint: a, b, c,d, e 2 0

| CSQ54 | PYQ | 2018-Dec [7] (b) 8 Marks

Coffee powder is made by a shop by blending different flavours of coffee
seeds. 520 gms. of Plantation A seeds and 510 gms. of Plantation B
seeds are ground to yield 1,000 gms. of Special Blend powder. 520 gms.
of Peaberry seeds and 560 gms. of Plantation A seeds are ground to yield

Normal Blend respectively to be produced in the production period.
Then, Objective fn: Max Z = 100X + 120Y + 140Z

The following are resources per kg of output:
i X Y Z Availability
Plantation A 520 /1,000 560/1,050 200
Plantation B 510/1,000 500/980 300
Peaberry 520/1,050 250
Robusta 510/980 51

Resource constraint:

520 y , S60_ vy oo
1,000 1,050

510 x4 500 7 . 300

1,000 980

520 v 250

1,050

510 7 . 51

980

Production Capacity: X + Y + Z < 500
X,Y,Z>0
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. €S055 | PYQ [ 2019-Dec [6] (b) 8 Marks

Nava Bharat Industries Ltd. manufactures four products (1,2,3,4) on two
machines (X and Y). The time (in minutes) to process one unit of each
product on each machine is shown below:

Machine

X Y

Product 1 12 26
2 15 19

3 18 30

4 10 25

The profit per unit for each product (1, 2, 3, 4) is 120, T 150, ¥ 190 and
X 100 respectively. Product 1 must be produced on both machines X and
Y but products 2, 3 and 4 can be produced on either machine.

Due to acute space constraints in the company’s works, only one week’s
production is stored in 4,000 square feet of floor space where the floor
space taken.up by each product is 1.0, 1.5, 5.0 and 0.50 (square ft.) for
products 1,2,3 and 4 respectively. ‘ ,

As per customer requirements the output of Product 2 is related with that
of Product 3 and over a week 'approximately twice as many units of
product 2 should be produced as product 3.

Machine X is out of action (for maintenance/because of breakdown) 8%
of the time and machine Y 10% of the time.

Required:

Assuming a working week 42 hours, formulate the problem of how to
manufacture these products as a linear programme.

Answer:
Variables:

Essentially the company is interested in the amount produced on each

machine.

Hence let:

X; = amount of product i (i = 2,3,4) produced on machine X per week
Y; = amount of product i (i = 2,3,4) produced on machine Y per week
where x,>=0i=1234andy,>=0i=2,34

YANRCMA Final Gr. Il Paper 16 320

It may be stated here that as product 1 must be processed on both machines
X and Y.y, has not been defined here. . }
Then objective function will be
Maximize 120x, + 150(x, + y,) + 190(x, + V) + 100(x, + y,) subject to
constraints , ' : :
»  Floor space ]
1%, + 1.5(%, + Y,) + 5(x3 + y;) + 0.5(x, + y,) < = 4,000
*  Customer requirements
X+ Yo = 2(X5 + V)
* Available time :
12x, + 15x, + 18x, + 10x, < = 0.92(42)(60) (machine X)
26y, + 19y, + 30y, + 25y, < = 0.90(42)(60) (machine Y)
With non negative constraints to be inserted: X1, X2,X3,X4and Y1,Y2,
Y3, Y4>_0. :

£SA56 | PYQ | 2022-Dec [7] (b) 6 Marks

A manufacturer of medicine is proposed to prepare a production plan for

medicines A and B. There are sufficient ingredients availablé to make

20,000 bottles of medicine A and 40,000 bottles of medicine B. But there

are 45,000 bottles into which either of the medicine can be filled. Further

it takes 3 hours to prepare enough material to fill 1,000 bottles of medicine

A and 1 hour to prepare enough material to fill 1,000 bottles of medicine

B and there are 66 hours available for this operation. The profit is ¥ 8 per

bottle of medicine A and is ¥ 7 per bottle of medicine B. ‘

Formulate the above as a Linear Programming Problem. (Do not solve)

Answer:

Let x, and x, be the no. of bottles of medicine A and B to be manufactured.
(i) Objective function is Maximize Z = 8% + 7x, :

S.T constraints: : .

Bottle capacity constraint = x, + x, < 45,000

Hour constraint = (3x,/1,000) + (x,/1,000) < 66

Or 3x, + X, < 66,000 :
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Ingredient constraint for Medicine A = x; < 20,000
Ingredient constraint for Medicine B = x, < 40,000
X;; %20
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€SQ 5.8 | PYQ |2024-Jun [6] (a) 7 Marks

CSQ 5.7 | PYQ | 2023-Jun [8] (a) 6 Marks

FAMC Ltd., a manufacturing company produces three products A, B and
C. It uses two types of raw materials | and Il of which 5,000 and 7,500
units respectively are available. The raw material requirements per unit of
the products are given below:

UTKARSH Bank is in the process of formulating its loan policy involving a
maximum of ¥ 600 million. Table below gives the relevant types of loans.
Bad debts are not recoverable and produce no interest revenue. To meet
compettion from other banks, the following policy guidelines have been
set. At least 40% of the funds must be allocated to the Agricultural and
Commercial loans. Funds allocated to Housing must be at least 50% of all
loans given to personal, car, housing. The overall bad debts on all Ioans
may no: exceed 0.06.

Raw Material Requirement per unit of Product
A B Cc
| 3 4 5
] 5 3 5

Type of Loan Interest Rate (%) Bad Debt (Probability)
Personal 17 0.10

Car 14 0.07
Housing 11 0.05
Agricultural 10 0.08
Commercial 13 0.06
Required:

Develop and formulate a linear programmmg model to determine optimal
loan allocation.

Answer:

Let X, , X, X5, X, and X; be loan to the 5 sectors In ¥ million
The objective function W|II be:

Maximize, Z=0.17 X, + 0.14 X, + 0.11 X; + 0.10 X, + 0.13 X;
Subject o the Constraints:

X;+ X, + X3+ X, + X;. < 600 (Fund limit)

X, + X5 = 240 (Ag + com loan at least 40%) (.40 x 600) = 240
Xy 2 0.50 (X, + X,, + X;) i.e. 0.5X, — 0.5X, — 0.5X, > 0 (Housing Loan)
Bad Dekt — Limit = 0.06 x 600 = T 36 million

0.10 X, - 0.07 X, + 0.05 X, + 0.08 X, + 0.06 X, < 36

With nor-negative constraints

X Xop X5, X4y X520

The labour time for each unit of product A is twice that of product B and
three times that of product C. The entire labour force of the firm can-
produce the equivalent of 3,000 units. The minimum demand of the three
products is 600, 650 and 500 units respectively. Also the ratios of the
number of units produced must be equal to 2 : 3 : 4. The profits per unit of
A, B and C are % 50, ¥ 50 and % 80 respectively.

Required:

Analyze and Formulate the problem as a linear programming model in
order to determine the number of units of each product which will
maximize the profit.

Answer:

Let the firm produce X, units of product A, X, units of product B and X, units
of product C. The profit per unit of products A, B and C is ¥ 50, ¥ 50 and ¥ 80
respectively.

The objective function is : Maximise Z = 50X, + 50X, + 80X,

Raw material constraints are : 3X; + 4X, + 5X; < 5,000 & 5X, + 3X, + 5X,
< 7,500

The labour time for each unit of product A is twice that of product B and three
times that of product C. Also, the entire labour force can produce the

equivalent of 3,000 units.

x, + 22 % . 3000
2 3

6X, + 3X, + 2X, < 18,000
Demand constraints are: X, > 600, X, > 650 and X, > 500
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Since the ratios of the number of units produced must be equalto2:3:4
therefore, ' ‘ .

2Xi= 3%, and 2%, = 1x,
Or, 38X, = 2X, and 4X, = 3X,
The linear programming model can be formulated as follows:
Maximise Z =50 X, + 50 X, + 80 X,
Subject to the Constraints
3X; + 4X, + 5X, < 5,000
5X; + 38X, + 5X, < 7,500
6X, + 3X, + 2X, < 18,000
3X;=2X, and 4X, = 3X,
X, = 600, X, > 650 and X, > 500

_€5059 | PYQ | 2025-Dec [6] (a) 7 Marks

LM Company has the option of producing two products in its plant. The
costs and selling prices per unit of two products are detailed below:

Product Alfa () | Beta (3)
Selling Price 1,000 900
Direct Materials @ %50 per kg 200 200
Direct Labour @ ¥40 per hour 160 80
Painting @ %60 per hour 60 120
Variable Overheads 380 350
Fixed costs @ ¥35/D.L. hour 140 70
Total costs 940 820
Profit : 60 80

In any month the maximum availability of inputs is limited to the following:

Direct Materials : 960 kgs
Direct Labour hours  : 800 hours
Painting hours : 400 hours

Required: i
() Formulate a Linear Programming Problem to determine the

production plan which maximizes the contributions. (You are not
required to solve the LPP)

(i) Prepare the DUAL to the problem formulated in (i).
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Answer:

(i} Contribution made by product Alfa =1,000 - [200 + 160 + 60 + 380]
=3200 '
Contribution made by product Beta = 900 - [200 + 80 +120 + 350]
=¥150

Direct Material per unit of product Alfa | Direct Material per unit of product Beta
= 200/50 = 4 kgs = 200/50 = 4 kgs

Direct Labour hour per unit of product | Direct Labour hour per unit of product Beta

Alfa =80/40 =2 hrs
= 160/40 = hrs
Painting hour per unit of product Alfa Painting hour per unit of product Beta

=60/60 =1 hr =120/60 = 2 hrs
Let the decision variables x1 and x2 denote the number of units of
product Alfa and product Beta to be produced respectively.

The appropriate mathematical formulation of the given problem as LP
model is:

Maximize (contribution) Z = 200 x1 + 150 x2

Subject to the constraints

4x1 + 4 x 2 < 960 (Raw material constraint)

4x1 +2 x 2 < 800 (Direct Labour hour constraint)

x1+2x2 < 400 (Painting hour constraint)

x1 > 0, x 2 > 0 (Non negativity constraint)
(i) DUAL problem is expressed as follows:

Minimize Zy = 960 y1 + 800 y2+ 400 y3

Subject to the constraints

4y1 + 4y2 + y3 >200

4y1 + 2y2 + 2y3 >150

y1,y2,y3 >0

€SQ5.10 | PYQ | 2026-Jun [6] (a) 7 Marks

A firm produces three products A, B and C. It uses two types of raw
materials | and Il of which 5,000 and 7,500 units respectively are available.

The raw material requirements per unit of the products are given below:
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Requirement per unit of Product
Raw Material A B c
1 3 4 5
2 5 3 5

The labour time for each unit of product A is twice that of product B and
three times that of product C. The entire labour force of the firm can
produce equivalent of 3,000 units. The minimum demand of the three
products is 600, 650 and 500 units respectively. Also, the ratios of the
number of units produced must be equal to 2:3:4. Assume the profits per
unit of A,B and C as 350, ¥50 and %80 respectively.

Develop a Linear Programming Model for this problem.

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer to
ensure accuracy.

Access the LMS using the secret code printed on the first coloured page of
this book.

For Your Reflections & Learning Notes:
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We then proceed to an adjacent extreme point. We continue moving from
point to point until we reach an optimal solution.

Advantage of Simplex Method over the Graphical Solution:

Algebraic Method and Graphical Method can only be used when there are
only less than 2 variables in an LPP. Further Algebra will fail, if there are
inequalities. In case the no. of variables exceeds 2, it will not be possible to
solve the problem by Algebra/Graphically. In that case, we have to resort to
the Simplex method only.

Simplex Method is highly efficient and versatile as also amenable to
further mathematical treatment and offers interesting economic
interpretations. Thus it is possible to solve conveniently linear programming
problem graphically, as long as the number of variables is not more than two.
Further, the Simplex method is popular, due to its ability to easily program
the algorithm on a computer.

Simplex Methods use the concept of slack variables and two
theorems-The Extreme Point Theorem and the Basis Theorem. In Simplex,
we move from the initial basic solution to a better solution and proceed for
a further better solution and so on, till we reach the optimum solution. As the
Simplex Method is quite tedious and highly computational, one has to keep
his head cool while solving a LPP by Simplex Method.

Methods of Solving Linear Programming CASE-SCENARIO QUESTIONS
Problems :
THEORY QUESTIONS | €SQ6.1 | PYQ | 2015-Jun [3] (ii) {C} 4 Marks
Solve the following LPP by using Simplex Method. (Please note that no

TQ61 | PYQ | 2015-Jun [3] () {C} DESC | 144 = 5 Marks K;:g::n Si22” be given, if solved by any other method).

What is the “Simplex Method”? State its advantage over the Graphical Z =2x, + 5%,

Method. Subject to X, + 4x, < 24
Answer: 3X; + X, < 21
The Simplex Method is a computational procedure-an algorithm-for solving X, +X%,<9
Linear Programming Problems. It is an iterative optimizing technique. In the Xy, Xo 2 0

Simplex process, we must first find an initial basic solution (extreme point).
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Answer: .

By introducing slack variables S;, S, and S,, the problem becomes:
Maximize Z = 2x, + 5x,+ 0S, + 0S, + 0S,

Subject to

X, + 4%, +S, + 0S, + 0S, = 24

X+ X, +0S, + S, +\OS3 =21

X;+X;+0S,+0S,+S;=9

Xy, X0, Sy, S5, 532 0 :

The simplex tables in this case are:

NANRCMA Final Gr. Il Paper 13 328.

b 2 5 0 0 0 MR
X X, X5 X, Xg
X, 0 24 1 4 1 0 0 6
X, 0 21 3 1 0 1 0 21
Xs 0 9 1 1 0 0 1 9
Z-C 0 -2 -5 0 0 0
X; = Departing Vector
X, = Entering Vector
b 2 5 0 0 0 MR
X, X5 X, X, X5
X, 5 6 1/4 1 1/4 0 0 24
X4 0 15 11/4 0 -1/4 1 0 60/11
Xs 0 3 3/4 0 -1/4 0 0 4
Z-C, 30 -3/4 0 5/4 0 0
X5 = Departing Vector
X, = Entering Vector
b 2 5 0 0 0 Since all the elements
X4 X5 X3 X, Xs of Z - G, are non-
X 5 5 0 1 173 | 0 | -1/3 |negative, optimal
X | 0 | 4 |0 |14 | 28 [ 1 |13 i:":“;’; :5=°gt:/'lgidza:
% 2 4 1 0 13 [ 0 43 |a3 -
Z-G 33 0 0 1 0 1
CSQ6.2 | PYQ | 2016-Dec [5] (b) 8 Marks

FR (Fixed ratio | Profit Quantity 2 5 0 0 0 RR
Program) Unit X | % | S S, S,
S, 0 24 1 4 1 o 0 6
1/4 S, 0 21 3 1 0 1 0 21
1/4 S, 0 9 1 1 0 0 1 9
NER (Net 2 5 0 (0] 0
Evaluation Row)
1/3 X, 5 6 1/4 1 1/4 0 0 24
11/3 S, 0 15 1174 | 0 | -1/4 | 1 0 | 60/11
S, 0 3 3/4 0 |-14]| 0 1 4
NER | 3/4 0 |-54]| 0 0
X, 0 1 1/3 0 -1/3 [NER
S, 0 | o | 23| 1 |-113 |clements
are all non-
Xy 1 0 -1/3 0 4/3 positive
NER 0 0 -1 0 0

Hence x,=4,x,=5andZmax=2x4+5x 5 =8 + 25 = 33,
Alternate Answer:

Maximize Z = 2X, + 5X, + 0.X, + 0.X, + 0.X;

Subject to constraints

Xi+ 4%+ X5+ 0.X, +0.X; =24

X, + X +0.X;+ X, + 0.X; =21

X;+X,+0X;+0.X,+ X, =9

Xy Xa Xgy X4y X520

An electronic firm is undecided as to the most profitable mix for its
products. The products which are manufactured now are Transistors,
Resistors and Carbon Tubes with a profit (per 100 units) of ¥ 10, ¥ 6 and
< 4 respectively. To produce a shipment of Transistors (containing 100
units) requires 1 hour of engineering, 10 hours of direct labours and 2
hours of administration services. To produce a shipment of Fesistors
(containing 100 units) requires 1 hour, 4 hours and 2 hours of engineering,
direct labour and administration services respectively. To produce a
shipment of Carbon Tubes (containing 100 units) requires 1 hour

engineering, 5 hours of direct labour and 6 hours of administration
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services. There are 100 hours of engineering services, 600 hours of direct W] s [o] pul 20216 1 0101} 1 150
labour ard 300 hours of administration services available. Z,=XCyX, 0= NOTEOR|ROn|FoR |0
Formulat= the LPP model. iz orj6j4jojojo
Find out :he product mix to maximize profit. Simplex tableau 2
Answer: Cj 10| 6 4 /0] 0 |oO Replace'ment
Let us tabulate data in a convenient manner: e T o KT T Ts Ay
= 5 T iXe asic B alue of basic | x Yy z
Products (Units) Av?l'_:::')my Ratio | Variables variables 1 ) g
- = . b= (XB)
= . Trans|1stors Resljtors Carbon Tubes s, 0 20 0 | 6/0 |50 |1 [-1/10] 0 | ~400/6 =67
L“g'“ee"”g 1 i 100 23 | x |10 60 1[4/0 [5/10] 0 [ 1/10 | 0 | 600/4= 150
AZn:::straion 20 ‘2'* 2 ggg 2 | s |0 180 0 [1210]| 5 |0 2101 150
Z,=XCy X 10| 4 [ 5|0 1 |o
Profit (per 300 units) 210 6 T4 —_— o BT R I
. =] = -
Symbolically, the LPP would pe as: Zmax._ 10x + 6¥ +4z Simplex tableau 3
Here, x, y and z represents units of Transistors, Resistors and Carbon Tubes Ci T = T o 0 | Repis
(in 100 unts). cement
Subject to X+y+2z<100 Ratio
10x + 4y + 5z < 600 Fixed | Basic | Cy | Valueof | x |y z S, S, |S;
2x + 2y + 6z < 300 Ratio | Vari- basic
x>0,y>0,andz>0 ables variables
Introducing stock variables, S, S, and S, s b:()g;g) KR S T T
Maximize, Z = 10x + 6y + 4z + 0S, + 0S, + 0S, i o0 T o e a5
Subjectto. x+y+z+$S,=100
10x + 4y + 52 + S, = 600 53 0 190 ] R = 0L
X +2y+62+85 o 300 Z,=XC, X, 10 [6 ]| 203 ] 103 [ +23 [ 0
= : ; - s z
X>0,y20,220,5,20,8,>0andS, > 0 G-, 010 | 53 | 103 | 255 ] 0

Simplex tableau 1

Cj 10 |64 | 0| 0 | O [ Replacement
Ratio
Fixed Basic | C; | Valueofbasic [ x |y |z |8, |S,[S,
Ratio | Variables variables i
b= (XB)
110 S 0 100 1 tj]t1|]1|0]|o0 100
35, 0 600 10 |4|5|0([1]0 - 60

C, - Z,since all entries in index row (C, - Z,) are - ve or zero. Current solution
is optimum.

Hence, the most profitable mix is y = 400/6 Resistors, x = 100/3 Transistors
and z = 0 Carbon tube.

The Maximum Profit is 6 x 400/6 + 10 x 100/3 = ¥ 733.33
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PYQ 2023-Jun [7] (i) {C} Choose the most appropriate answer to the
following questions giving justification.

Assignment Problem can be considered as a particular case of
(a) Transportation problem

(b) Sequencing problem

(c) Queuing problem

(d) All of the above -

Answer: (a) Transportation problem

(2 Marks)

PYQ 2023-Dec [1] (vi) {C} Choose the correct option.

The highest negative opportunity cost value in an unused cell of a
Transportation Matrix is chosen to improve the current solution because~
(a) It represents maximum possible cost reduction per unit.

(b) It ensures no violation of Rim Condition.

(c) It represents per unit cost improvement.

(d) Either one of the above (2 Marks)
Answer: (a) It represents maximum possible cost reduction per unit.

PYQ 2024-Jun [1] (xiii} {C} Choose the correct option from the four
alternatives given:

When a maximisation assignment problem is converted to minimisation
problem, the resultant matrix is called:
(a) Profit Matrix (b)
(c) Cost Matrix

Answer: (b) Regret Matrix

Regret Matrix

(d) Dummy Matrix (2 Marks)

PYQ 2025-Jun [1] (vii) {C} Choose the correct option from the given
alternatives: ‘ . :
In marking assignments which of the following should be preferred?

(a) Only row having single zero

(b) Only column having single zero

(c) Column having more than one zero
(d) Only row/column having single zero

(2 Marks)
Answer: (d) Only row/column having single zero

| Write short notes on the following:
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SECTION-B

- Procedure of solution of Transportation

Problems
THEORY QUESTIONS
TQ 2.1 | PYQ | 2016-Jun [8] (d) DESC | 4 Marks
Write two conditions which are to be fulfilled for application of ‘Optimality
Test’ in case of transportation problem.

Answer: ‘

Once an initial solution is obtained, the next step is to check its’

optimality. The ‘optimality test’ can be applied if it satisfies the

following two conditions:

1. It contains exactly m + n - 1 allocation where m and n represent the
number of rows and column of the table respectively.

2. These allocations are independent i.e. a loop cannot be performed by
them. .

TQ@ 2.2 | PYQ | 2018-Dec [8] (e) | SN | 4Marks

Methods of Solving Transportation Problem

Answer:

The following are the methods of solving transportation problem:
1. The North-West corner rule

2. Least Cost Method

3. Vogel’'s Approximation Method

1. North West Corner Method (NWCM):

The simplest of the procedures used to generate an initial feasible
solution is NWCM.




337

Chapter-7: Transportation

Itis so called because we begin with the north west or upper left corner
cell of our transportation table.

Different steps of this method are given below:

Step 1: Select the north west (upper left-hand) corner cell of the
transportation table and allocate as many units as possible
equal to the minimum between available supply and
demand requirement, i.e., min

Step 2: Adjust the supply and demand numbers in the respective

rows and columns allocation.

Step 3: (a) If the supply for the first row is exhausted, then move
down to the first cell in the second row and first
column and go to step 2.

(b) If the demand for the first column is satisfied, then
move horizontally to the next cell in the second

column and first row and go to step 2.

Step 4: If for any cell, supply equals demand, then the next
allocation can be made in cell either in the next row or

column.

Step 5: Continue the procedure until the total available quantity is

fully allocated to the cells required.

Least Cost Method: ]
The allocation according to this method is very useful as it takes into
consideration the lowest cost and hence, reduces the computation as
well as the amount of time necessary to arrive at the optimum Solution.
Different steps of this method are given below:

Step 1: (a) Select the cell with the lowest transportation cost
among all the rows or columns of the transportation
table.

(b) If the minimum cost is not unique, then select

arbitrarily any cell with this minimum cost.
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Step 2: Allocate as many units as possible to the cell determined
in step 1 and remove that row (column) in which either

supply is exhausted or demand is satisfied.

Repeat steps 1 and 2 for the reduced table until the entire
supply at different factories is exhausted to satisfy the
demand at different warehouses

Vogel’s Approximation Method

This method is preferred over the other two methods because the initial
basic feasible solution obtained is either optimum or very close to the
optimum solution.

Hence, the amount of time required to arrive at the optimum solution is
greatly reduced. Different steps of this method are given below:

Step 1: Compute a penalty for each row and column in the
transportation table. The penalty for a given row and
column is merely the difference between the smallest
element and the next smallest element in that particular
row or column.

Step 3:

Step 2: Identify the row or column with the largest penalty. In this
identified row or column, choose the cell which has the
smallest cost and allocate the maximum possible quantity
to the lowest cost cell in that row or column so as to
exhaust either the supply ata partlcular source or satisfy

demand at a warehouse.

Step 3: Reduce the row supply or the column demand by the

amount assigned to the cell.

Step 4: If the row supply is now zero, eliminate the row, if the
column demand is now zero, eliminate the column, if both
the row supply and the column demand are zero, ellmlnate

both the row and column.

Step 5: Re-compute the row and column difference for the
reduced transportation table, omitting rows or columns

crossed out in the preceding step.
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Step 6: Repeat the above procedure until thé entire supply at OUILELS : —
factories is exhausted to satisfy demand at various PLANTS & = ¢ D |CAPACITY '
warehouses. X 700/300/0 | 2,200
4 6 8 6
Y 50] 350] 400/50/0 | 1,200
CASE-SCENARIO QUESTIONS 3 Ed 5 > 5
z 600/200/0 | 224-
€SQ@ 2.1 | PYQ | 2025-Jun [6] (a) 7 Marks 8 5
CNG Ltd., (CNGL), a compressed natural gas (CNG) company, has three Requirement 400/0 | 450/400/0| 350/0| 500/300/0
plants producing gas and four outlets. The cost of transporting gas from
different production plants to the outlets, production capacity of each plant Diff. 0 1 4 0
and requirement at different outlets is shown in the following cost-matrix 0 1 z 0
table: : 1 = 0
Plants Outlets Capacity of : 1 = 1
Production The initial feasible solution obtained by VAM is given below:
(Units) OUTLETS
A B c D PLANTS A B c D CAPACITY
X 4 6 8 6 700 X 400 700
Y 3 5 2 5 400 4 6 8 6
z 3 9 6 5 600 Y 350 400
Requirement (Units) 400 450 350 500 1,700 4 5 2|
(The cost in the cost-matrix is given in thousand of rupees.) = : 600
Required: 3 9 65
(i) Analyze and show the production and distribution schedule in a way
which minimizes the transportation costs of the company using Requirement 400 450 350 500

Vogel's Approximation Method (VAM).
(i) Assess the total costs of transporting gas of the company.

Answer:

(i) The given problem is a balanced minimization transportation problem.
The objective of the company is to minimize the cost. Let us find the initial
feasible solution using Vogel's Approximation method (VAM).

As the number of allocations = 6 = (m + n - 1), the above initial basic feasible
solution is non-degenerate and hence an optimum solution can be obtained.
Test of Optimality:

Let us introduce U, (i= 1, 2, 3) and Vi(J=1,2,3,4). Weassume U, =0
and other Ui and Vj can be calculated by using the relation Ci=U+ V] for
allocated cells.
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The opportunity costs for the unallocated cells can be calculated using the

relation »;=C; (U;+ V). The calculations of U;' S, V| S and 4 S are
given below:
‘OUTLETS
Plants A B C D Ui
4 6 8 6
Y 0 350 0 -1
3 5 5 5
: s s A
9 6
5
3
vj 4 6 3 6

On Calculating »;' S for non-allocated cells, we found that all the »; O,
hence the initial solution obtained above is optimal.
(ii) Calculations of the total costs:

Plants Outlet Units Cost Total Cost
X -B 400 X 6 = 2,400
X -D 300 X 6 = 1,800
Y -B 50 X 5 = 250
Y -C 350 X 2 = 700
z -A 400 X 3 = 1,200
z -D 200 X 5 = 1,000

7,350
The minimum cost = 7,350 thousand rupees.

CSQ 2.2 | PYQ | 2026-Jun [6] (b) 7 Marks

Singh Transporters has trucks available at four different sites in the

following numbers:

Site A - 5 trucks

Site B - 10 trucks

Site C - 7 trucks

Site D - 3 trucks
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Customers - W, X and Y require trucks as shown below:
Customer W - 5 trucks

Customer X - 8 trucks

Customer Y - 10 trucks

Variable costs of getting trucks to the customers are given below:
FromAtoW=%7,to X=%3toY =36
FromBtoW=3%4 to X=%6,t0 Y =38

FromCtoW=35t0o X=%8,toY=%4

FromDtoW=38,t0 X=%4,t0 Y =33

Develop the above as a transportation problem and apply Vogel's
Approximation Method to find the initial solution.

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer to
ensure accuracy.

Access the LMS using the secret code pnnted on the flrst coloured page of
this book.

For Your Reflections & Learning Notes:
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(L
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(a) 6
(c) 16
Answer: (a) 6

(b) 8 -,
(d) None of the above (2 Marks)

PYQ 2025-Jun [1] (x) {C} Choose the correct option from the given
alternatives:

The pay-off matrix of game for Firm A and Firm B is given below:

FIRM B
. 80 15" 12 35
FIRMA [20 13 8 10
40 4 11 6
What is the value of game (using Maximin — Minirax Principle)?
(@) 6 (b) 10
(c) 12 (d) None of the above (2 Marks)

Answer: (c) 12

PYQ 2026-Jun [1] (vi) {C} Choose the correct option from the four
alternatives given:

A firm is required to procure three items I, Il & Ili from three vendors vV, V,
& V; respectively. The quoted prices in Rupees are given in the table below.
The management policy clearly states that each item should be procured
from only one vendor and each vendor should supply only one item. The
minimum total cost of procurement following the principle of Assignment is

VENDORS
ITEMS v, A v,
| 220 240 260
Il 230 280 280
I 250 290 330
(a) T750 (b) %770
(c) ¥780 (d) %790 (2 Marks)
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SECTION-B
I Introduction
l THEORY QUESTIONS
TQ 1.1 | PYQ | 2018-Dec 8] (b) SN | 4 Marks
Write short notes on the following:
Assignment
Answer:

Assignment is a special linear programming problem.

There are many situations where the assignment of people or machines etc.
may be called for.

Assignment of workers to machines, clerks to various check-out counters,
salesmen to different sales areas are typical examples of these.

The Assignment is a problem because people possess varying abilities for
performing different jobs and therefore the costs of performing jobs by
different people are different.

Hence, in an assignment problem, the question is how the assignments
should be made in order that the total cost involved is minimized.

The following are the methods of solving an assignment problem. They are:
1. Complete Enumeration Method

2. Simplex Method

3. Transportation Method and

4. Hungarian Method

TQ1.2 | PYQ |2019-Dec [8] (¢) SN
Write short notes on the following:
Assignment.

Answer:

Please refer 2018-Dec [8] (b)

4 Marks
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Mathematical statement of the problems

CASE-SCENARIO QUESTIONS

€s@21 | PYa | 2019-Jun [7] (a) | 8Marks

In the manufacturing plant of Delite Industries Ltd., four jobs can be
processed on four different machines, one job on one machine. Resulting
profits vary with assignments. They are given below:

Machines
! 42 35 28 21
Joba I 30 25 20 15
1] 30 25 20 15
v 24 20 16 12
Required:
Find the optimum assignment of jobs to machines and the corresponding
profit.
Answer:
Profit Matrix:

0 7 14 | 21
12 17 | 22 27
12 17 2 | 27
18 | 22 | 26 | 30
Row Operation:
0 7 14 | 21
0 5 10 15
0 5 10 15
0 4 8 12
Column Operation:
[o] 3 o

0 1

2

o Ww

0 nalpannt2
o [ o
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Improved Matrix:

IO 2 5 8
00|12
(S () | ] bt D

i 1 42
I = 2 = 25
in 3 - 20
v 4 12
99
Maximum Profit =< 99
€SQ22 | PYQ | 2021-Dec [20] 1 Mark

In a 4 x 4 assignment algorithm carried out by a student, the number of
lines used to cover the zeroes was 4, though he could have covered them
in three fines. What will he face in the next step?

[Sec. B - SAQ]
Answer:
3 allotments and zeros will be exhausted
£8023 | PYQ | 2021-Dec 1] 8 Marks

A company has four territories open, and four salesmen available for
assignment. The territories are not equally rich in their sales potential; it is
estimated that typical salesman operating in each territory would bring in
the following annual sales.

Territory 1 2 3 4
Annual Sales (% In 000’s) 60 50 40 30
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The four salesmen are also considered to differ in their ability; it is

estimated that, working under the same conditions, their yearly sales would
be proportionately as follows:

Salesman A B o] D
Proportion 6 4 1 3 8
(i) If the criterion is maximum expected sales, the cost minimization
matrix is

(i) Matrix for Column minimum operation is :
(iiiy If the criterion is maximum expected sales, final assignment of
salesman to the territories that result in optimum expected sales is

[Sec. C - Three LAQ]
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Minimum uncovered 1 2 3 4
element operation S

b | 9 | 2| 5 A El
0 ) 1 B El
o || [ [o]
b | 2 |d |1 o |[o]

(i) Columum Minimum Minimum uncovered Minimum uncovered
operation element operation L element opération

b [ 3 [ 6| 9 2|5 | 8 1 b | 2| 4| 7

1 ) 1 2 3 ) D 1 2 “ D T
B & 7 o ——o 4 4 O~

4 5 110 | 15 3 9 14 4 |8 13

(iii) Optimal assignment. Optimum Sales Value is as follows:
Answer: Sales Man Territory Sales (T 000)
Maximisation matrix (i) Cost Minimisation Row Minimum A 2 30
matrix operation B 3 16
Vsl 65 43 12|18 | 24 | 30 o |6 |12] 18 C % d
D 1 48
6 [ 36802418l 04| 28] 3| 36 0| 4| 8|12 Total 103
Il 4] 24|20/ 18] 12
30 | 33 | 36 0 [3]es }
- 4 €SQ2.4 | PYQ | 2022-Dec [6] (a) 8 Marks
3|18/ 15 9 - -
13 08 [16 |24 0 [ 8 |16 ] 24 In a textile sales emporium of SONTEX Ltd. four salesmen A,B,C and D
8 | 48 |40 | 32| 24 are available to four counters W, X, Y and Z. Each salesman can handle

any counter. Their services (in hour) of each counter, when manned by
each salesman is given below:

Counter Salesman
A B Cc D
w 41 72 39 52
X 22 29 49 65
Y 27 39 60 51
N Z 45 50 48 52
Required:

How should the salesmen be allocated appropriate counters so as to
minimize the service time? Each salesman must handle only one counter.

1 —
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Answer:
Step: 1 Row subfraction Column subtraction
Sales Sales
Ml a® Bl c?p b N ) L
Counter Counter
w 2 33 0 13 w 2 28 0 6
X 0 7 27 43 X 0 2 27 36
Y 0 12 33 24 Y 0 7 3 17
Y4 0 5 3 7 Y4 0 0 3 0
Step 2: Minimum straight lines to cover zeros.
Sales
My G
Counter
w g 2E—b 6
X ( 2 27 36
Y ( 7 3 17
Z ——a—9b

Step 3: Smallest uncovered number subtracted from uncover numbers,

added to number at intersection of two lines.

Sales

Manll 5 & g | 9
Counter

w

X 0 25 34

Y 5 31 15

ya

In row Z, column 3, should be 3 instead of 9.
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Step 4: Return to Step 2. Cover all Zeros. since the number of lines is 4, the

optimality criteria is satisfied.

Sales
Man
A B C D
Counter
w 4 28 | 0 | 6

x |>K[0] 25 a4

y |[0] 5 31 15

z 2 > 3 [0o]
It should be step 3 instead of 2.
Allocation of Sales men and Total Times

Counter Salesmen (E::ﬁ:)
w C 39
X B 29
Y A 27
zZ D 52
Total 147
€SQ25 | PYQ |2023-Jun [8] (b) 8 Marks

not be same both ways.

A tré\_lelling salesman has to visit five cities. S,T, X;Y and Z. The inter city
distances are tabulated below. Note the distance between two cities need

From/To S T X Y

Z
S 5 14 26 27 17
T 4 .0 - 18 20 9
X 12 13 5 20 14
Y 16 19 24 - 18
Z 14 15 25 27 -
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The distance are in km. Jobs
Required: Mechanist 1 2 3 4 5
If the travelling salesman starts from City S and has to come back to city A 10 9 5 2 4
S, by applying the principle of quantitative technique, which route would b ) z 8 2 Z
you advise him to take so that total distance travelled by him is minimized? g ; : : 2 :
Answer: .
Profit matrix Step 1: Row operation Step 2: Column operation E 9 L E g i
S[T[X|Y][Z S[TIX[Y][Z S[T[X[Y]Z el e | :
S[- 14|22z |7|[S[-Jolzl3lal[sST-Tol25 2 Analyse and assign the jobs to the mechanists so that the aggregate cost
T|8|-[18]20]9|[T[o]-[w0[12[1]|[T]0 2[4]0 Is the least.
X [12]18[ - J2o|14||X|o |1 ]|-|8|[2]|[x]ol1]-T]0]1 Answer:
Y|16[19]2a|-T18|[Y o |38 |-121[Y[ola3lol-]1 The given problem is a standard minimization problem.
Z1al1s]2s]o7| - |[zTo |1 [ [183]-I[zlol1]1315]1- Subtracting minimum element of each row from all the elements of that row,
the given problem reduces to
Assignment Allocation JOBS
S T X Y y4 §-T-Z-Y-X-S g Mechanist 1 2 3 4 5
S| - |[o] | 4] 5 |2 [14+o+20+24414 A § L1 | )- L oWTs
. B 7|5 |86 |05
T| o - 2 4 =81KMs. c 5|38 ]4]0]2
@ D 1.1 3 6 0 2
X 0 1 - @ 1 | The Optimum Distance is 81 KMs. E 3] a4 3o/ a
Subtract the minimum element of each column from all the elements of that
Y 0 3 El 3 1 column. Draw the minimum number of lines horizontal or vertical so as to
2 ’ : E cover all zeros.
[o] : JOBS
—e— _ Mechanist 1 2 3 4 5
CSQ 2.6 | PYQ | 2023-Dec [6] (a) 7 Marks ¥ 0 B [
MR TUSHAR, production supervisor is considering how he should assign A ¢ = %
five jobs that are to be performed, to the mechanists working under him. B 6 4 5
He wants to assign the jobs to the mechanists in such a manner that the
aggregate cost to perform the jobs is the least. He has following c “ 2 <
information about the wages paid to the mechanists for performing these D 6 2 5
jobs. ‘
E 2 - .3 2
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Since the minimum number of lines covering all zeros is equal to 4'which is
less than number of columns/row (= 5), the above table will not provide
optimal solution. Subtract the minimum uncovered element (= 2) from all
uncovered elements and add to the elements lying on the intersection of two
lines, we get the following matrix. ‘

JOBS

Mechanist 1 2 3 4 5

A —F G © 4 6
B 4 2 3 3
c 2 ) 3 8
D ) 2 5 2
E © 1 © 2

Since the minimum number of horizontal and vertical lines to cover all zeros
is equal to five which is equal to the order of the matrix, the above table will
give the optimal solution. The optimal assignment is made below.

JOBS

Mechanist 1 2 3 4 5

A 7 b ® 2 &6
B 4 2 3 [0 3
¢ 2 ¥ 1 ® [0
D O 2 5 2 2
E 8 1 o ¥ 2
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The optimal assignment is given below:
Mechanist Job Wages ()
A 3

molo|lm
wW|=la| N
olw|sln

21

The total least cost associated with the optimal ‘mechanist-job assignment
=21

.7 | PYQ | 2024-Dec [6] (a) 7 Marks

A salesn has to visit five cities A, B, C, Dand E. The inter-city distances
in kilometre are tabulated below. Note the distance between two cities
need not be same both ways.

From/To A B (o] D E
A - 12 24 25 15
B 6 - 16 18 7
Cc 10 11 - 18 12
D 14 17 22 - 16
E 12 13 23 25 -

If the salesman starts from city A and has to come back to city A, by
applying the principles of Assignment which route would you advise him
to take so that total distance travelled by him is minimised?

Answer:

Reduced matrix after Row subtraction operation:

Table-1
From/To A B C D 13
A - 0 12 13 3
B 0 10 12 1
C 0 1 - 8 2
D 0 3 8 - 2
E 0 1 11 13 -
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Reduced matrix after Column subtraction operation:

Table-2
From/To A B (& D E
A D 4 5 2
B I 2 4 0
C 0 )
D 0 3 0 ! 1
E 0o ! 1 g ! 5 .

Now, minimum number of straight lines to cover all the Zeroes = 5 = order of
the matrix. Thus, the solution is optimal. Here, assignments done by
following standard rules of Hungarian method is as follows:

From/To A B C D E
A : Lol - 4 5 2
B” 0 = 2 4
C 0 1 . Lol 1
D 0 3 Lol d 1
E lo] 1 3 5 2

In the above solution, the salesman will travel from A to B, B to E, then E to
A. This is not meeting the requirement of travelling through all the cities and
finally returning to the starting point. Therefor, the solution is unacceptable.
‘Under this situation, it is decided to try for the assignment at the cells which
are having next higher entry after zero. The next minimum non-zero element
in the matrix is 1and 2.Thus, an assignment is made at cell (5,4) instead of
zero assignment at cell (4,3) and at cell (2,3) instead of cell (2,5).

The resulting solution will be:

From/To A B C D E
A - 0] 4 5 2
B 0 k 2] 4 0
C 0 1 - [0] 1
D 0 3 0 - 1]~
E 0] 1 3 5 -
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The solution is A—B »C =D —E — A.
The distance travelled will be = 12+16+18+16+12 = 74 km:
There can be another schedule also: A B »E =C =D —A.

‘Based on this, distance willbe =12 + 7 + 23 + 18 + 14 = 74 km.

- CSQ28 | PYQ | 2025-Dec [6] (b) 7 Marks

A State Municipal Corporation has decided to carry out road repairs on
four main roads in the city and you have been asked to advise them the
least cost allocation.

It is learnt that the State Government has agreed to make a special grant
of ¥114 lakhs towards the cost with the condition that the repairs should
be carried at the lowest cost. Five contractors have sent their bids. Only
one road will be awarded to one contractor. The bids are given below:

Cost of Repairs (% in Lakhs)
Road R1 R2 R3 R4
@ C 18 28 38 30
'§ c2 14 34 40 39
£ C3 18 36 42 38
3 c4 20 | 24 36. 36
C5 20 30 42 32

You are also informed that contractor C1 should get R1 and C5 should get
R2 to minimise costs. ;
(i) By applying the principles of Assignment, assess the minimum cost
of allocation.
(i) Calculate the minimum discount that the eliminated contractor should
offer for meriting a contract.

Answer: ‘
() There are 5 rows and 4 columns, hence a dummy column is to be

inserted. Further, assigning C1 - R1 and C5 ~ R2, we have the cost
table:
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Cost of Repairs (Zin Lakhs) |
2 Road R3 R4 Durhmy
g c2 40 39 0
5 C3 42 38 0
o C4 36 36 0
As there is ZERO in each row, we go straight to the column reduction:
Cost of Repairs (Zin Lakhs)
% Road R3 R4 Dummy
g c2 4 3 0
g c3 6 2 0
O C4 0 0 0

The minimum number of lines to cover all zeroes is 2, which is less than
3, the order of the matrix. Hence;—optimum-—solution—has—not been
reached and the solution needs tobeimp : -

To improve the’ solution, the minimum uncovered element (i.e. 2) is
deducted from all the uncovered elements and added with the covered
elements at the junction. The new matrix will be as under:

Cost of Repairs (Zin Lakhs)
% Road R3 R4 Dummy
g c2 2 1 0
=
g C3 4 0 0
o C4 0 0 2

The minimum number of lines to cover all zeroes is 3, which is equal to
the order of the matrix, hence optimum solution has been reached. The
assignment is made below:

Cost of Repairs (% in Lakhs)

.g Road R3 R4 Dummy
£ C2 2 1 [0]

5 C3 4 [0] 0

o (o7} Lo] 0 . 2

The optimal assignment is:
Contractor Road Cost (% in lakhs)
C1 R1 18
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Cc2 No assignment X
C3 R4 38
C4 R3 36
C5 R2 30
Total 122

Hence, total minimum cost of the repair project is ¥ 122 lakhs.
Minimum Discount for eliminated contractor is calculated below:
The eliminated contractor is C2, as they were not assigned any road in
the optimal plan.

To “merit a contract” C2 must offer a price lower than the current winning
bids for the roads they are most competitive in (R3 or R4)

Current cost for R4: 38 lakhs (assigned to C3)

C2 ‘s current bid for R4: ¥ 39 lakhs.

Required discount: C2 must at least match the current assignment: % (39
- 38) =¥ 1 lakh. C2 must offer a minimum Discount of ¥ 1 lakh to equal
C3 from R4. '
OR: The minimum discount of % 4 lakhs (40- 36) must offer by C2 to get/
equal C4 from R3
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CHAPTER
9 Game Theory
Topic-Wise Question Frequency
Number of Times |
Topic . appeared in ode!
No. Name of the Topic PYQ Ques.
1. Introduction 1 -
2 Solution of Pure Strategy Games with N .
i saddle Point
3. Principle of Dominance 1 -
4. Solution of mixed Strategy Games 1 -
5. Limitation of Game Theory - -
SECTION-A

PYQ 2023-Dec [1] (ix) {C} Choose the correct option.

The drive-up window of a fast-food operation was being studied using
simulation for a variety of operating characteristics. As part of the study, data
was collected on Order Processing Time as given in the following table.
Using the first two digits of the Random Numbers, determine the processing
time that would be used to simulate the fifth sample.

Processing time (Minutes) 1 2 3 4
Probability 0.30 0.45 0.20 0.05
Customer 1 2 3 4 5 6 7 8 9
Random No. 1048 | 2236 | 2413 | 4216 | 3757 | 1501 | 4657 | 4836 | 9309
(a) 2 minutes (b) 4 minutes
(c) 1 minute (d) 3 minutes (2 Marks)

Answer: (a) 2 minutes

366
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PYQ 2024-Jun [1] (xiv) {C} Choose the correct option from the. four
alternatives given:

The important step(s) required for simulation approach in solving a problem‘
is/are:

(a) Testand validate the Model

(b) Design the experiment

(c) Conduct the experiment '

(d) All of the above : (2 Marks)
Answer: (d) All of the above

PYQ 2024-Dec [1] (xv) {C} Choose the correct option from the four
alternatives given:

Children’s Park in a city with various signals and crossmg is the S|mulated_

model of city traffic. This is a type of

(a) Analogue Simulation

(b) Computer Simulation

(c) Monte Carlo Simulation :

(d) Both (A) and (C) of the above (2 Marks)
Answer: (a) Analogue Simulation :

2025-Dec [1] (vii) {C} Choose the correct option from the given alternatives:
The pay-off matrix of a game for the Company S and Company T is given
below:

Company T

[25 12 10 30]
15 13 6 8

c S
MRS 1an 5 8 6
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Using Maximin-Minimax principle what will be the value of the game?

(@) 15

(b) 12

(c) 10

(d) None of the above
Answer: (c) 10

(2 Marks)



369 Chapter-9: Game Theory

SECTION-B

SAWERCMA Final Gr. Il Paper 16 370

Principle of Dominance

CASE-SCENARIO QUESTIONS

' “ Introduction
CASE-SCENARIO QUESTIONS - csa 31 _ PYQ | 2023-Jun [9] (a) 8 Marks
A and B play game in which each has three coins, a 5R, 10R and 20R.
— Each selects a coin without the knowledge of the other's choice. If the sum
CSQ1.0 | PYQ | 2026-Jun [7] (a) 7 Marks of the coins is an odd amount, A wins B's coin, if the sum is even B wins

The two breakfast food manufacturing firms A and B are competing for an
increased market share. To improve its market share, both the firms
decide to launch the following strategies:

A1, B1 = Give coupons

A2, B2 = Decrease price

A3, B3 =Maintain present strategy

A4, B4 = Increase advertising -

The pay- off matrix, shown in the following table, describes the increase
in market share for firm A and decrease in market share for firm B:

FIRM B
B1 B2 B3 B4
A1 35 35 25 5
FIRM A A2 30 20 15 0
A3 40 50 0 10
A4 55 | . 60 10 15

Suggest the optimal strategy for Firm A and assess the value of the game.

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer t
ensure accuracy. ;
Access the LMS using the secret code printed on the first coloured page of
this book. .

For Your Reflections & Learning Notes:

A's coin.

Required:
(i) Prepare the pay-off matrix for two players (A and B).
(i) Find the best strategy for each player and

(iii) Calculate the value of Game using Dominance Principle.
Answer:
() The pay — off matrix for two players is given by

PlayerB

B1 B2 BS

A[-5 10 20
PlayerA A,| 5 -10 -10
A, 5 -20 -20

(i) As all elements of 2™ Row of the above matrix are either greater than
or equal to the corresponding elements of the 3 Row, the 2™ row can
be considered to dominate the 3 Row. So 3" Row is ignored and new
matrix is shown below:

PlayerB

B1 B2 BS

Ai[-5 10 20
PlayerA Az[ 5 -10 -10

Again all the elements of 3" Column are greater than or equal than the
all elements of 2™ column, the 2™ column is dominated by 3 Column.
Hence 3" column is ignored and the new matrix is shown below:
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PlayerB
Bt B2

-5 10]

PI AA1
ayera o s-10

The game, clearly, has no saddle point and using the- pr|nC|pIe of
dominance, the reduced 2 x 2 pay — off matrix will be:

PlayerB -
B1 Bz

-5 10
5 -10

The optimum mixed strategy for player A:
P,= landp,= 1
2 2

A1
t’layerA Aa[

And for the pIayer B:
q == and 0= —

(i) The expected value of the game: v=0

—-_.___“

Solution of mixed Strategy Games

CASE-SCENARIO QUESTIONS

2024-Dec [8] (a) 7 Marks

Two F|rms P and Q are competing for business under the conditions so

that one firm’s gain is another firm’s loss. Firm P’s pay-off matrix is given
below:

Firm Q
No Advertising Medium Heavy
Advertising Advertising
Firm P No Advertising 10 5 -2
Medium 13 12 15
Advertising
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Heavy 16 14 10
Advertising

Required:

(i) Suggest optimal strategies for the two firms.
(i) Assess the value of Game.

Answer:

Clearly, the first column is dominated by the second column as all the
elements of the first column are greater than elements of second column.
Thus ellmlnatlng first column, we get

FIRM Q -
Medium Advertising Heavy Advertising
No. Advertising | 5 -2
FIRM P Medium Advertising | 12 15
’ Heavy Advertising | 14 10

Again, first row is dominated by second and third row as all the elements of
first row are less than the respective elements of second and third row.
Therefore eliminating first row, we obtain the following 2 x 2 pay-off matrix.

FIRM @
Medium ‘Heavy
Advertising Advertising
Medium Advertising | 12 15
FIRM P |
Heavy Advertising | 14 10

Since the pay-off matrix does not possess any saddle point, the firms wiil use
mixed strategies. The optlmum mixed strategy forfirm P is determined by:

__ 10-14 3
D= o rarig 7 MPe= 1= 2

and for the firm Q is glven by:
- 10-15

U= aeto-qiaety - 7 %= 10

Therefore, the optimum strategies for the two firms are:

* No Medium Heavy
Advertising Advertlsmg Advertising
s,= [o a7 AT
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No Medium Heavy For Notes
Advertising Advertising Advertising
Sp= [o 57 2/7]

The Value of the game (corresponding to the above strategies) is given by:
_ 12x10-14x15 _ 90

T 12+10-(14+15) 7 ,
Hence, the Value of the game isv=90/7
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For Notes? For Notes ..
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CHAPTER

1 0 . Simulation

Topic-Wise Question Frequency

Number of Times
; i Model
Toplc ; appeared in

No. Name of the Topic PYQ Ques.

1. Introduction 1

2. Advantages of Simulation

3. Limitations of Simulation 2 -

4 Steps involved in constructing and using ]

Y a Simulation Model g
5. Monte Carlo Simutation 9
SECTION-A

PYQ 2016-Dec [1] (c) (iv) {C} Define the following terms in just one or two
sentence(s): J

PERT (1 Mark)
Answer: Programme, Evaluation and Review Technique (PERT)-
Programme, Evaluation and Review Technique (PERT) is a technique for
planning, scheduling and controlling of projects whose activities are subject
to uncertainty in the performance. PERT and CPM are the two techniques
of network analysis. PERT is known as a probabilistic model.

PYQ 2018-Jun [1] (x) Choose the most appropriate answer to the following

guestions giving justification:

Which of the following is correct in the context of network analysis?

(@) There can be one or more activities without a predecessor in a network

(b) Where two activities have the same start and end events, the end event
of one activity is numbered differently and then connected by a dummy
to the original start event.

378
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(c) When crashing is carried out, the non-critical paths have to remain non
critical,

(d) If the critical path is longer than the other paths, the project may be
completed by using a path having a shorter duration. (2 Marks)

Answer: (a) Explanation: More than 1 activity can begin at the first node,

say 1-2,1-3, 1-4, etc. Each of these will have no predecessor.

PYQ 2018-Dec [1] {C} Choose the most appropriate answer to the following

questions giving justification:

(ix) In the context of Critical Path Analysis, the portion of the float of an
activity which cannot be consumed without affecting adversely the float
of the subsequent activities is called
(@) Free float (b) Interfering float
(¢) Independent float (d) Total float (2 Marks)
Answer: (b) Interfering float is that part of the total float which causes a
reduction in the float of the successor activities. It is the difference
between the latest finish time of the activity in question and the earliest
starting time of the following activity or zero, whichever is larger.

(x) InCPA (Critical Path Analysis) which of the following is not a correct step
in sequence? :
(a) Understanding the logic of the system under consideration
(b) Constructing the net work
(¢) Providing estimates for activity duration
(d) Implementing and controlling the net work (2 Marks)
Answer: (d) Because step no. 4 ie. (d) should be satisfying the

objectives. Implementing and controlling the network would be the final
step.

PYQ 2019-Dec [1] (iii) Choose the most appropriate answer to the following
questions giving justification/reasonable workings:
Ina PERT network, the optimistic time for a particular activity is 9 weeks and
the pessimistic time is 21 weeks. Which one of the following is the best
estimate of the standard deviation for the activity?

SANRCMA Final Gr. Ili Paper 16 380

(@ 12 (b) 9 _

(c) 6 (d) 2 (2 Marks)
Answer: (d) Standard Deviation equals (pessimistic time minus optimistic
Time)/6 that is 21— 9/6 = 2 '

PYQ 2021-Dec [12] The following will be the appropriate action to finish a
project early :

(1) Crash activities on the non critical path so that they become critical
(2) Crash activities on the non critical paths so that they remain non critical
(3) Crash activities on the critical path so that they become non critical

(4) Crash activities on the critical paths such that the critical paths remain

critical ; (1 Mark) [Sec. A - MCQ]
Answer:
(4) Crash activities on the critical paths such that the critical paths remain
critical

PYQ 2022-Dec [1] (viii) {C} Choose the most appropriaté answer to the
following questions:

A PERT network has only two activities on its critical Path. The Standard
Deviation of these activities are 6 and 8 respectively. What is the Standard
Deviation of the Project completion time?

(@ 7 (b) 10
(c) 14 (d) 100 (2 marks)
Answer: (b) 10 :

PYQ 2023-Jun [7] (ii) {C} Choose the most appropriate answer to the
following questions:

In PERT CHART, the Activity time distribution is
(@) Normal (b) Binomial
(c) Beta (d) Poisson

(2 Marks)
Answer: (c) Beta
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PYQ 2023-Dec [1](xii) {C} Choose the correct option.

The slack time of tail event of activity Z of a project is 2 days. If the Total
Float and Free float of the activity Z are 10 days and 7.days respectively, the
Independent float of activity Z will be:
(a) 5days

(c) 7 days

Answer: (a) 5 days :

(b) 6days

(d) 2days - (2 Marks)

PYQ 2024-Jun [1] (xv) {C} Choose the correct option from the four
alternatives given:

The expected time for an activity of Project LM is 20 days If the most likely
and pessimistic time are 19 days and 28 days, what will be the variance of

the activity?
(a) 1.36 (b) 1.78
(c) 4 . (do (2 Marks)

Answer: (c) 4

PYQ 2024-Dec [1] (ix) {C} Choose the correct option from the four
alternatives given:

Optimistic and peSS|m|st|c time of an activity respectively are 4 days and 16
days. Variance of the duration of the activity will be:—

(@) 4 days (b) 2days

(c) 3days (d): None of the above
Answer: (a) 4 days

(2 Marks)

(i) The normal durationand normal cost of an activity of project BOZ are 12
days and Z 400 respectively. The cost slope is ¥ 80 per day, if the crash
cost of the activity is ¥ 560, what will be the -crash duration of the

activity?
(@) 12 Days (b) 10 Days
(c) 8Days (d) 6 Days (2 Marks)

Answer: (b) 10 Days
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PYQ 2025-Jun [1] (xiv) {C} Choose the correct option from the given
alternatives:

A PERT Network.has four activities on its Crltlcal Path. The Standard
Deviation of each activity on the Critical path is 4 days. What will be the
standard deviation of the CRITICAL PATH?

(a) 8days (b) 4days

(c) 2days (d) None of the above

Answer: (a) 8 days ,

(2 Marks)

PYQ 2026-Jun [1] (vii) {C} Choose the correct optlon from the four

alternatives given:

The daily demand for a product follows the distribution below:
Demand(units) 0 1 2 3 4
Probability 0.10 0.20 0.30 0.20 ¢ 0.20

Random number intervals are assigned as below:

00-09 _ 10-29 30-59 60-79 80-99
0 1 2 3 4

A simulation is run for 4 days using the random numbers:
14,67,85,33 |
What is the-average simulated demand.over these 4 days?
(a) 2 units » (b) 2.25units -
(c) 2.50 units (d) None of the above
(2 Marks)
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L SECTION-B “ ‘Limitations of Simulation
l THEORY QUESTIONS

“ Introduction ]

THEORY QUESTIONS TQ3.1 | PYQ | 2021-Dec [2] DESC | 2.5+2.5 =.5 Marks
(i) State the major reasons for using Simulation technique to solve
management problem.

TQ11 | PYQ | 2017-Jun [8] (e) SN 4 Marks (i)  Outline the limitations of Simulation.

Write a short note on the following: [Sec. C - Five LAQ]

Simulation Technique. Answer: , [

Answer: (i) - A simulation model is easier to explain to management.

Simulation: F

Simulation is a modelling and analysis tool that is widely used for the
purpose of designing, planning and control of manufacturing systems.
Simulation in general is to pretend that one deals with a real thing while
really working with an imitation. In Operations Research, the imitation is a
computer model of the simulated reality. The task of executing simulations
provides insight and-a deep understanding of physical processes that are
being modelled.

Simulation is generally referred to as computer simulation, which
simulates the operation of a manufacturing system. A computer simulation
or a computer model is a computer program, which attempts to simulate an
abstract model of a particular system.

A simple example of a simulation involves the tossing of a ball into the
air. The ball can be said to "simulate" a missile, for instance. That is, by
experimenting with throwing balls starting at different initial heights and initial
velocity vectors, it can be said that we are simulating the trajectory of a
missile.

Monte Carlo method of simulation is the most popular method of
simulation. In Linear Programming, Simulation is called the 'technique of last

resort'. It means, when all other methods fails, we resort to Simulation as the
last resort.

Model experimentation. Experimenting with the actual system itself
would be too costly.

- Suitable in cases of large complex problems.
- Cost savings.
(i) Limitation of Simulation:
- Simulation is not precise.
- Only situations involving uncertainty can be measured.

- Simulation generates only a way to evaluate solutions but does not
generate the solution techniques.

- Choice of random numbers is subjective.

CASE-SCENARIO QUESTIONS i

' €S031 | PYa |2021-Dec [g] 1 Marks

The average demand per day of cars from a travel company by past
weeks observation is 4, whereas, by a simulation for 7 days using random
numbers, the average demand is 7 per day. Should you advise the
company to go by the simulation result?

[Sec. B- SAQ]
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Answer: ‘
No. Simulation is required for a large no. of days in order to arrive at a
reasonable conclusion for taking action.

Steps involved in constructing and using a
.Simulation Model

CASE-SCENARIO QUESTIONS

SANIRCMA Final Gr. Il Paper 16 386
10 0.20 0.55 35 -54
11 0.15 0.70 55 - 69
12 0.18 0.88 70-87
13 0.12 1.00 88 - 99

Random No. coding for Service

Q4 | PYQ | 2025-Dec [7] (a) 7 Marks

No. of laptops Probability Cumulative Probability | Random Number
8 0.15 0.15 00-14
9 0.20 0.35 15-34
10 0.25 0.60 35-59
11 0.16 0.76 60-75
12 0.14 0.90 76 -89
13 0.10 1.00 90 - 99

A computer service centre services laptops. It is proposed to study the
arrival and servicing pattern of the service centre. The following
information was collected over 100 days.

No. of laptops Frequency of arrival Frequency of service
8 10 15
9 25 20
10 20 25
11 15 16
12 18 14
13 12 10

Simulate the arrival and servicing pattern for 7 days and analyze and
assess the average number of laptops held for more than one day for
service. Assume FIFO method is followed for service and there is one
laptop held from previous day for service at the beginning of the first day.
Use the following series of random numbers:

Arrivals 69 45 46 10 82 16 35
Service 52 36 62 49 68 77 55
Answer:

Random No. codirlg_for Arrival

No. of laptops Probability Cumulative Probability | Random Number

8 0.10 0.10
9 0.25 0.35

00-09
10-34

Simulation Sheet:
Let us simulate the arrival and service of laptops for the next seven
days using the given random numbers:

Day R No. of No. of Opening | R No. of No. of Closing
Arrival laptops Job Service | Laptops Job
arrived serviced*
1 69 11 1 52 10 2
2 45 10 2 36 10 2
3 46 10 2 62 1 1
4 10 9 1 49 10 0
5 82 12 0 68 11 1
6 16 9 1 77 12 0
7 35 10 0 55 10 0

* This represents the service capacity of service centre.
Average No. of laptops held for more than one day = Total Closing Jobs/ No:
of days = 6 laptops / 7 days = 0.86 laptops per day.



387  Chapter-10: Simulation

———___“

SWRCMA Final Gr. Ill Paper 16 388

Simulation of output of the assembly line for 10 items:

number assigned and the existence of defect in Major, Minor and Medium
type separately. _

For 10 items coming off the assembly line, determine the number of items
without any defects and with defects, the number of item scrapped and the
total minutes of reworked time.

Use the following Random Numbers (RN) of three defects:

Monte Carlo Simulation Htem [RN: Defect | RN: Defect [RN: Defect |Defect Exist or | Rework time | Scrap
No. Major Minor Medium Not (in min.)
CASE-SCENARIO QUESTIONS 1. 48 47 82 None  |Nil -
2. 55 36 95 None Nil =
— - 3. 91 57 18 None Nil =
CSQ5.1 | PYQ | 2016-Jun[7] (c) 11 Marks 2 20 04 96 Minor 15 =
The output of a production line is checked by an inspector for one or more 5. 93 9 20 None Nil =
of three different types of defects, called defects Major, Minor and 6. 01 55 84 Major Nil Serap
Medium. If defect Major occurs, the item is scrapped. If defect Minor or 7. 83 10 56 Minor 15 =
Medium occurs, the items must be reworked. The time required for 8. 68 | 13 11 Minor |15 =
reworking for a Minor defect and a Medium defect is 15 minutes and 30 9. 47 57 52 None [Nl =
minutes respectively. 10. 52 09 03 Minor&  |15+430=45 |-
The probabiities of Major, Minor and Medium defects are 0.15, 0.20 and : _ : = At elliig _
0.10 respectively. You are required to present data table with random (i) E“rc"”?;;e simulated period, 5 items had defect and other 5 items had
o defect.

(i) One item was scrapped.
(iii) Total reworked time is required for four items = 15+15+15+45 = 90
minutes.

RN for Defect Major 48 |55 | 91 | 40 | 93 | 01 | 83 | 63 | 47 | 52

CSQ52 | PYQ |2018-Dec [6] (b) 5+3=8 Marks

RN for Defect Minor 47 [ 36 (57 |04 | 79 [ 55 [ 10 [ 13 | 57 09

The following was the pattern for demand of cars rented out by a tourist
operator observed for 100 days: :

RN for Defect Medium 82 |95 |18 | 96 [20 |84 |56 11 |52 | 03

Answer:
The probabilities of occurrence of Major, Minor and Medium defects are 0.15,
0.20 and 0.10 respectively. So, the numbers 00 - 99 are allocated in
proportion to the probabilities associated with each of the three defects.
Defect Major Defect Minor - Defect Medium

Exists RN Exists ? RN Exists ? RN
Assigned Assigned Assigned

Yes 00-14 Yes 00-19 Yes 00-09

No 15-99 No 20-99 No 10-99

No. of cars 5 7 10 15
No. of days 20 30 40 10
The random numbers are 88, 76, 10, 05, 23.

Required:

() Simulate the demand for cars over five days.
(i) How many cars should the operator have in order to have at least
75% probability of fulfilling the demand based on your simulated

results?
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Answer: (i) A second counter is to be set up if the probability of waiting beyond
No.of [ No.of [Probability|Cumulative] Random [Day [Random |Demand 3 minutes exceeds 40% or if the average waiting time of a patient
Cars Days Prob No. Interval No. exceeds 5 minutes if there is a wait. Should the second counter be

5. 20 0.2 0.2 00-19 1 88 10 set up? Substantiate based on the simulation results.
7. 30 0.3 0.5 20-49 2 76 10 Answer-
10. 40 0.4 0.9 50-89 3 10 T S
15 e ) 1 90-99 4 3 3 Minutes | Probability | Cumulative | Random | Minutes | Probability | Cumulative | Random
5 23 7 Probability |  No. Probability |  No.
-1 -1 -1 (a) Interval Interval
+ (i) For75% or more probability, we need more than 3 days when demand 2 0.2 0.2 000-199 4 0.25 0.25 000-249
is fulfilled i.e. 3/6 = 60%. Therefore at least 4 days’ demand is fulfilled. & 073 044 200439 6 ot 05 aes(=000
(i) Inthis case, 10 cars whenthere is a 100% chance of all demand being 8 £28 002 im0 7119 yRE 0.26 CESA|IES0849
fulfilled based on simulated results. 180 %_118 0;9 ;ﬁgggg £ i l SR
CSQ -5_.3 PYQ | 2019-Jun [7] (b) 8 Marks Sl. | Random | Time | Entry .| Service | Random | Service | Service | Waiting Idle
No No. timeln | Start No For Time End Time of | Time of
The following information are given: Arrival gueue | time | Service Time | Patient | Centre
Arrival of patients Services i 740 8 6:08 6:08 402 6 6:14 = 08
Inter-arrival time Probability Inter-Service time Probability 2] 25 4 ] 612 | 614 183 4 6:18 2 =
(minutes) (minutes) 3. 906 10 6:22 6:22 706 8 6:30 - 4
2 02 7 025 4. | o048 2 624 | 6:30 923 10 6:40 06
7 554 5 5.5 5 | 421 4 6:28 | 6:40 638 8 6:48 12
6 028 5 0.26 Probability of waiting time being more than 3 minutes = 2/5 = 40%
8 018 10 Balance Hence is not exceeding 40%.
10 Balance Average waiting time of a patient = Total of waiting time column/3 instances
- = - - of waiting = 20/3
The following random number are to be used for the simulation of arrival — 6.67
an_d 2oice pafloms: Hence, the second counter should be set up based on simulated resuits.
Amv?' L0 22 2% 10 421 Note: Ideally, for best results and interpretation, simulation should be carried
:e:c,;lf;red' =02 & T g 638 out a large number of times. The decision based on small numbers, tend to

(i) Find out the average time spent by the patient in the queue by
simulation. Assume that the time starts at 6:00 a.m. and that there
is only one counter and there is no time gap between finishing with
one patient and starting the next patient if the next patient is already
in the queue.

be unrealistic and erroneous.

CSQ 54 | PYQ |2022-Dec [6] (b) 6+2=8 Marks

The output of a production line of SONPIM Ltd. is checked by an inspector
for one or more of three different types of defects, called defects Major,
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Minor and Medium. If defect Major occurs, the item is scrapped. If defect
Minor or Medium occurs, the items must be reworked. The time required
for reworking for a Minor defect and a Medium defect is 15 minutes and 30
minutes respectively. _

The probabilities of Major, Minor and Medium defects are 0.15, 0.20 and
0.10 respectively.

Use the following Random Numbers (RN) of three defects:

RN for Defect Major 48 556 [ 91 | 40 |93 | 01 |83 |63 | 47 | 52
RN for Defect Minor 47 36 (57 |04 79|55 |10| 13 | 57 | 09
RN for Defect Medium 82 95 18 | 96 [20 | 84 |56 | 11 | 52 | 03

(i) For 10 items coming off the assembly line, you are required to
present data table with Random Number assigned and the
existence of defect in Major, Minor and Medium type separately.

(i) Determine the number of items without any defects and with
defects, the number of item scrapped and the total minutes of
reworked time.

Answer:

The probabilities of occurrence of Major, Minor and Medium defects are 0.15,
0.20and 0.10respectively. So, tile numbers 00-99 are allocated in proportion
to the probabilities associated with each of the three defects.

Defect Major Defect Minor Defect Medium /

Defect Major Defect Minor Defect Medium
Exists RN Exists ? RN Exists ? RN
Assigned Assigned Assigned
Yes 00-14 Yes 00-19 Yes 00-09
No 15-99 No 20-99 No 10-99
Simulation of output of the assembly line for 10 items:
item | RN: Defect | RN: Defect | RN: Defect | Defect | Rework time Scrap
No. Major Minor Medium | Existor (in min.)
Not
1. 48 47 82 None Nil
2. 55 36 95 None Nil
3. 91 57 18 None Nil
4, 40 04 96 Minor 15
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5. 93 79 20 None Nil -

6. 01 55 84 Major Nil Scrap

7. © 83 - 10 56 Minor 15 -

8. 63 13 11 Minor 15

9. 47 57 52 None Nil -

10. 52 09 03 Minor& | 15+30=45 -

Medium

() During the simulated period, 5 items had defect and other 5 items had

no defect.
(i) One item was scrapped.

(i) Total reworked time is required for four items = 15+15+15+45 = 90

minutes.

55 | PYQ

2023-Dec [6] (b)

7 Marks

Time to deal with the clients:

Sugam Travelling Agency has to deal with a number of clients. The time
taken by the officer of the agency to deal with clients and the arrival
pattern of clients follow the distribution given below:

Minutes Probability
2 0.05
4 0.10
6 0.15
10 0.30
14 0.25
20 0.10
30 0.05
Time elapsing between arrivals of clients:
Minutes Probability
1 0.20
8 0.40
15 0.30
25 0.10
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Required:
() Simulate the arrival and serving of 10 clients by taking the following
Random numbers.

Random Numbers for:
Arrival pattern 02 48 43 75 89 36 96 47 36 61
Serving pattern 60 73 61 35 28 16 80 46 60 11

(i) Indicate which of the clients will wait for how many minutes.

(iii) Assess probability of time office being idle, taking the starting time
as 10 a.m. ‘

Answer:

Simulation Worksheet: (Starting Time at 10 A.M.)
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CSQ5.6 | PYQ |2024-Jun [6] (b) 7 Marks

MOSAN Lid., an International tourist company deals with numerous
personal callers each day and prides itself on its level of service. The time
to deal with each caller depends on the client’s requirements which range
from, say a request for a brochure to booking a round - the - world - cruise.
If a client has to wait for more than 10 minutes for attention, it is
company'’s policy for the manager to see him personally and to give him
a holiday voucher worth ¥ 15.
The company’s observations have shown that the time taken to deal with
clients and the arrival pattern of their calls follow the following distribution

pattern: :
Time to Minutes 2 4 6 10 14 20 30
deal with clients | Probability 0.05 | 0.10 | 0.15 | 0.30 | 0.25 | 0.10 | 0.05
Time between Minutes 1 8 15 25
call arrivals Probability 0.2 0.4 0.3 0.1
Required:

() Demonstrate how you would simulate the operation of the travel
agency based on the use-of random number tables.

(ii) Simulate the arrival and serving of 12 clients and show the number
of clients who receive a voucher (use Line 1 of the random numbers
below to derive the arrival pattern and Line 2 for serving times).

Note: for using Random Number.

Client|Random| Time |Arrival | Service | Raridom | Service | Service Time Time

No. | Nos. for [between | time at | beginning | Nos. for time end client Office
arrival | arrivals |(hours) | (hours) | services |(minutes) | (hours) | waiting idle

(minutes) (minutes) |(minutes)

1. 2 1 10.01 10.01 60 14 10.15 - 1
2. 48 8 10.09 10.15 73 14 10.29 6 -
3. 43 8 1017 10.29 61 14 10.43 12 —
4, 75 15 10.32 10.43 35 10 10.53 11 —
5, 89 15 10.47 10.53 28 6 10.59 6 —
6. 36 8 10.55 10.59 16 6 11.05 4 —
7. 96 25 11.20 11.20 80 14 11.34 — 15
8, 47 8 11.28 11.34 46 10 11.44 6 -
9, 36 8 11.36 11.44 60 14 11.58 8 —
10. 61 15 11.51 11.58 11 4 12.02 7 —
60 16

Line 1 3 47 | 43 | 73 | 86 | 36 | 96 | 47 | 36 | 61 | 46 | 98
Line 2 63 | 71 | 62 | 33 | 26 | 16 | 80 | 45 | 60 | 11 | 14 | 10

From the table above, it may be seen that the simulation study has been
carried out on the queue system for duration of 122 minutes (10 AM to 12.02
PM). During this time, TIME OFFICE of the agency was idle for a total for 16
minutes.

Probability of the time office being idle 13.11%

Answer:
(i) & (ii) Time to deal with Clients:

Time (Minutes) Probability Cumulative Assigned Random
Probability Number
2 0.05 0.05 00 — 04
4 0.10 0.15 05— 14
6 : 0.15 0.30 15-29
10 0.30 0.60 30-59
14 0.25 0.85 60 — 84
20 0.10 0.95 85 — 94
30 0.05 1.00 95 -99
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Time between arrivals 98 0.15
Time (Minutes) Probability Cumulative Assigned Random 99 0.20
Probability Number 100 0.35
1 0.2 0.2 00-19 102 0.15
8 04 0.6 20-59 103 0.05
15 0.3 0.9 60-89 There is no carry-over of inventory. The following details are given:
25 0.1 1.0 90-99 Variable production cost per cake . 14
Simulation table for time between arrivals and service time: Selling price per cake 718
Client| RNfor | Time | Arrival | Time | RN for | Serving | Time | Waiting Penalty attracted per unsold cake 33
arrival | Between | Time in |[Service| Time | out Time Penalty attracted per unit of demand not met 1
Arrival Random numbers to be used: 09, 98, 64, 98, 94, 01, 78, 10, 15, 19
1 3 1 1 1 63 14 15 = Simulate and assess the profit/loss for the next ten days using the above
2 47 8 9 15 71 14 29 6 random numbers.
3 43 8 17 29 62 14 43 12 Answer:
4 73 15 32 43 33 10 53 11 Allocation of Random No.
S 86 15 47 53 26 6 59 6 Demand Probability | Cumulative probability | Random number interval
6 36 8 55 59 16 6 65 4 97 0.10 0.10 00-09
7 96 25 80 80 80 14 94 - 98 0.15 0.25 10-24
8 47 8 88 94 45 10 104 6 99 0.20 0.45 25-44
9 36 8 96 104 60 14 118 8 100 0.35 0.80 45-79
10 61 15 111 118 11 4 122 7 102 0.15 0.95 80-94
1 46 8 119 122 14 4 126 3 103 0.05 1.00 95-99
12 98 25 144 144 10 4 148 =

If a client has to wait for more than 10 minutes, he is entitled for a holiday
voucher worth % 15. It is obvious from the above table that Clients 3 & 4 wait

Simulation table for simulated demand, unsatisfied demand and
unsold cakes:

TABLE: SIMULATION WORKSHEET

for more .than 10 minutes. Hence, number of clients who receive a holiday Day | Random | Demand No. of No. of Unsatisfied No. of
voucher is 2. No cakes | cakessold | demand cakes
produced unsold

CSQ@5.7 | PYQ | 2024-Dec [6] (b) 7 Marks 1 9 97 100 7 0 3

S 2 98 103 100 100 3 0

A bakery bakes 100 cakes per day. The sale of cakes depends upon 3 64 100 100 100 0 0

demand which has the following distribution: 2 %8 103 700 700 3 0

Sale of cakes (Nos.) Probability 5 94 102 100 100 2 0

97 0.10 6 1 97 100 97 0 3

7 78 100 100 100 0 0
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8 10 98 100 98 0 2 Answer: _ A s
9 5 98 100 9% 0 > ‘ Allocation of Random No- Selling Price:
10 19 8 100 98 0 ) Selling Price (%) Probability Cumulative Probability Allocation of RN
Total 996 1,000 988 8 12 . g20 s 00-19
Calculation of Bakery’s Profit/Loss . : 8'23 ?'gg ig'gg
Particulars Number | Unitrate (%) Amount (%) = — .
Salo of Cakos 988 18 17.784 Allocation of Random No- Variable Cost_:
Less: Variable production cost 1,000 12 14,000 Variable Cost (3) Probability Cumulative Probability Allocation of RN
Less: Penalty on unsatisfied demand 8 01 8 ! 0.30 0.30 00-29
Less: Penalty on unsold cakes 12 03 36 2 0.60 0.90 30-89
ProfitLoss 3,740 MR- o0 1.00 e
So, the simulated profit for 10 days’ operation is Z 3,740. Allocation of Random No- Sales Units: :
Sales (Units) Probability Cumulative Probability | Allocation of RN
2,000 0.30 0.30 00-29
CSQ5.8 | PYQ |2025-Jun [6] (b) 7 Marks 3,000 0.30 0.60 3059
The management of PIKON LTD. is considering the proposal of marketing 5,000 0.40 1.00 60-99
a new product. The fixed cost required in the project is ¥ 4,000. Three Calculation of Simulated Profit:
factors are uncertain viz. the selling price, variable cost and the annual Trial [ RN | 8P [ RN | VC [ RN | Sales Units Profit (%)
sales volume. The product has a life of only one year. The management 1| 81 5| 32| 2| 60 5,000 [ (5-2)5,000-4,000 = 11,000
has the data on these three factors as under: 2| 4 3| 46| 2| 3 3,000 | (3-2)3,000-4,000 = -1,000
Selling Price (%) | Probability | Variable cost (%) |Probability | Sale Units | Probability 2 ?E ; ig ; 2: iggg (;421)220%%0440%%():‘2288
3 0.20 1 0.30 2,000 0.30 5| 39| 4| e8| 2| 8 2,000 (4-2)2,000-4,000 = 0
4 0.50 2 060 | 3,000 0.30 Ot =H10;000
Average Annual Profit = ¥10,000/5 = 32,000
S 0.30 S oY HELY 2 Alternative Solution
Consider the following sequence of fifteen random numbers: Probability Distribution (Selling Price):
81, 32, 60 04, 46, 31 67,25, 24 10, 40, 02 39, 68, 08 SP | Probability | Cum. Prob, | Probability range | Probability range for simulation
: 3 0.20 0.20 0-0.20 0-0.19
Required: | 4 0.50 0.70 0.20-0.70 0.20- 0.69
Using the sequence (first 3 random numbers for the first trial, etc), simulate 5 0.30 1.00 0.70 - 1.00 0.70 - 0.99
the average profit for the above project on the basis of 5 trials.
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Probability Distribution (Variable Cost):

VC | Probability | Cum.Prob. | Probabilityrange | Probability range for simulation
1 0.30 0.30 0-0.30 0-0.29
2 0.60 0.90 0.30 - 0.90 0.30-0.89
3 0.10 1.00 0.90 - 1.00 0.90 - 0.99
Probability Distribution (Sales Units):
Sale units | Probability | Cum. Prob. | Probability range Probability range for
simulation
2,000 0.30 0-0.30 0-0.29
0.30
3,000 0.30 0.60 0.30- 0.60 0.30 - 0.59
5,000 0.40 1.00 0.60 - 1.00 0.60 - 0.99
Simulated Profit:
Trial RN Profit (%)
1 81, 32, 60 (5 - 2) (5,000) - 4,000 = 11,000
2 04, 46, 31 (3 - 2) (3,000) - 4,000 = -1,000
3 67, 25, 24 (4 - 1) (2,000) - 4,000 = 2,000
4 10, 40, 02 (3 - 2) (2,000) - 4,000 = -2,000
5 39, 68, 08 (4 - 2) (2,000) - 4,000 = 0
Total =%10,000

Average Annual Profit = ¥10,000/5 = 72,000
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PYQ 2017-Dec [1] (v) {C} Choose the most appropriate answer to the
following questions giving justification.

For a Learning Curve percentage of 72%, the time to be taken to compiete
the 4™ unit of a 12-unit job involved in the assembly line, if the initial unit
requires 80 hours, will be

18 Ju

(a) 43.50 hrs (b) 41.47 hrs
3 (c) 46.71 hrs (d) 40.95 hrs (2 Marks)
T Answer: (b) At 72% Learning Curve,
T-4 - Time taken by the 4" Unit = 80 (.72)(.72) = 41.47 hrs.
<3 ! | = Note: In the arithmetic method followed above, every time the number the
B S number of repetitions doubles, the time to perform the activity is reduced by
(0] T A nq g
S g @ e ) o the Learning Curve Coefficient.
O sylen
N
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PYQ 2018-Jun [1] (vi) Choose the most appropriate answer to the following
questions giving justification: :

An operation has a 90% learning curve and the first unit produced took 28
minutes. The labour cost is ¥ 20 per hour. How much should the second unit
cost?

(@) ¥9.80

(c) ¥8.40

Answer: (b) Explanation:
1% unit = 28 min.

Average time pu for 2 units = 0.9 x 28 = 25.2

Total time for 2 units = 25.2 x 2 = 50.4

Time for second unit = 50.4 — 28 = 22.4 minutes

Cost for second unit = 22.4 x 20 % /hr./60 minutes = 7.47

Since, (b) is close to 7.47, b is acceptable. Otherwise, none of the given
data.

(b) T7.60

(d) ¥6.60 (2 Marks)

PYQ 2018-Dec [1] (vii) {C} Choosa the most appropriate answer to the
following questions giving justification:

S Ltd. manufactures a product whose time for the first unit is 1,000 hours. It
experiences a learning curve of 80%. What will be the total time taken in
hours for units 5 to 8?2

(a) 4,096 hours (b) 3,200 hours

(¢) 1,536 hours (d) 2,000 hours (2 Marks)
Answer: (c) Variable cost + (Fixed cost + Profit Desired) + Volume =% 100
+(1,20,000 + 30,000) + 6,000 = ¥ 125/-

PYQ 2018-Jun [1] (iv) Choose the most appropriate answer the to following
questions giving justification:
S Ltd. recently sold an order of 50 units having the following costs:

4§
Direct materials 1,500
Direct labour (1,000 hours @ % 8.50) 8,500
Variable overhead (1,000 hours @ % 4.00)' 4,000 .

Fixed overhead? 1,400
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15.400
'Allocated on the basis of direct labour-hours.

®Allocated at the rate of 10% of variable cost. ‘

The company has now been requested to prepare a bid for 150 units
of the same product.

If an 80% learning curve is applicable, Stone Isle’s tota cost on this
order would be

(a) ¥38,500 (b) ¥37,950

(c) %26,400 (d) ¥31,790 (2 Marks)
Answer: (c) Cumulative hours 200 x (20 x 0.8 x 0.8) = 2,560

Less: 50 x 20 = 1,000

Net hours for 150 units = 1,560

Cost: Direct Materials 150 x 30 = 4,500

Direct Labour 1,560 x 8.50 = 13,260

Variable Overhead 1,560 x 4 = 6,240

Total Variable Cost = 24,000

Allocated Fixed OH = 10% = 2,400

Estimated Cost of the Order = 26,400

PYQ 2019-Dec [1] (v) Choose the most appropriate answer to the following

questions giving justification/reasonable workings:

X is a factory making a certain product where learning curve ratic of 80% and

90% apply respectively for two equally paid workers, A and B.

(@) The labour cost of manufacturing the 4t product will be more for A.

(b) The labour cost of manufacturing the 4" product will be more for B.

(c) The labour cost is the same for the fourth product.

(d) Nothing can be said about the specific product since learring applies
ratio to the average quantity of the product. . (2 Marks)

Answer: (b) The labour cost of manufacturing the 4™ product will be more

for B since B will take more time per unit of product.

PYQ 2021-Dec [5] A learning curve is a function
(1) where unit costs increase as productivity increases.
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(2) that increases at a greater rate as workers become more familiar with
their tasks.

(3) thatis lin=ar.

(4) that meesures the decline in labor-hours per unit due to workers
becoming better at a job. (1 Mark) [Sec. A - MCQ]

Answer:

(4) that meesures the decline in labor-hours per unit due to workers
becoming better at a job. '

PYQ 2021-D=2c [11] To complete the first setup on a new machine took an
employee 20) minutes. Using an 80% incremental unit-time learning model
indicates tha the second setup on the new machine is expected to take
(1) 120 minctes. (2) 160 minutes.
(8) 60 minut=s (4) 80 minutes.

(1 Mark) [Sec. A - MCQ]
- Answer:
(1) 120 minutes.

PYQ 2022-Cec [1] (iii) {C} Choose the most appropriate answer to the
following questions:

SIXT Ltd. has developed a new product and just completed the manufacture
of the first four units of the product. The first unit took 3 hours to manufacture
and the first -our units together took 8.3667 hours to produce. The learning
curve rate is

(@) 83.50%

(c) 60.65%

Answer: (a) Justification:
Let the learning rate be X
Since the first unit took 3 hrs, average time for first two units is 3X
The average time for the first four units = 3X x X = 3x2

Therefore 3X% = 8.3667/4

Or X = /0.697
=0.835 or 83.50%

(b) 75.00%

(dy 58.50% (2 marks)
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PYQ 2023-Dec [1] (viii) {C} Choose the correct option.

An employee of ROB Ltd. took 200 minutes to complete the first set up on
a new machine. Using a 90% incremental unit time learning model indicates
that the second set up on the new machine is expected to take-
(a) 160 minutes (b) 120 minutes

(c) 100 minutes (d) 80 minutes

Answer: (a) 160 minutes

(2 Marks)

PYQ 2024-Jun [1] (viii) {C} Choose the correct option from the four
alternatives given:

DOXT Ltd., a manufacturing company, is preparing a quotation for a new
product-D. The time taken for the first unit is 30 hours. The company expects
85% learning curve (Index is = -0.2345). The company desires that the
quotation should be based on the time taken for the final output within the
Learning period which is expected to end after the company has produced
200 units. What will be the time per unit of product to be used for the
quotation?

(Given: 199°%% = 0.28901, 200°%* = 0.28867 and 201°%* = 0.28834)
(a) 6:63 hours (b) 10:34 hours

(c) 11:50 hours (d) None of the above
Answer: (a) 6:63 hours

(2 Marks)

PYQ 2024-Dec [1] (xiii) {C} Choose the correct option from the four
alternatives given:

LONAX Ltd., a manufacturing company has developed a new product and
just completed the manufacture of first 16 units of the product. If the first unit
took 6 hours to manufacture and the first 16 units together took 62.9856
hours to produce, the Learning Curve (LC) rate would be
(a) 80 % (b) 85 %

(c) 90 % (d) 95%

Answer: (¢) 90 %

(2 Marks)
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PYQ 2025-Jun [1] (xiii) {C} Choose the correct option from the given
alternatives: j :

When 24 hours is required to produce a condenser of a particular type then
the time required to produce the 16" unit with 85% Learning Curve is

(a) between 9 and 10 hours.
(b) between 12 and 14 hours.
(c) between 15 and 17 hours.
(d) between 18 and 20 hours.

» (2 Marks)
Answer: (b) between 12 and 14 hours.
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SECTION-B

Procedure of drawing a Network Diagram

CASE-SCENARIO QUESTIONS

€SQ3.1 | PYQ |2017-Jun [7] (a) 8 Marks

'XYZ Auto-hanufacturing company has to prepare a design of its latest
model of motorcycle. The various activities to be performed to prepare a
design are as follows:

Activity Description of activity Preceding ac:ivity
A Prepare drawing -
B Carry out cost analysis A
C Carry out financial analysis A
D Manufacture tools C
E Prepare bill of material B,C
F Receive material D,E
G Order sub-accessories E
H Receive sub-accessories G
| Manufacture components F
J Final assembly I,H
K Testing and shipment J

. | Prepare an appropriate network diagram.
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Answer:
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The network diagram will be as follows:
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They were developed in the 1950s to control large defense projects and
have been used routinely since then.

As with Gantt Charts, CPA helps the organization to plan all tasks that
must be completed as part of a project.

They act as the basis both for preparation of a schedule and of resource
planning. During management of project, they allow to monitor
achievement of project goals.

They help the organization to identify where remedial actions are to be
taken to get a project back on course.

A further benefit of CPA is that it helps the organization to identify the
minimum length of time needed for completing the project.

CASE-SCENARIO QUESTIONS

csaaz

PYQ | 2021-Dec [11]

1 Marks

Ina network., can you have nodes 1 and 2 to be starting nodes, so that the
activities 1-3 and 2-3 have no predecessors?

€SQ 4.1 | PYQ | 2017-Dec [7] (a) 8 Marks

Draw a network from the following activities. Find the critical path and total
duration of the project.

[Sec. B- SAQ] Activity Immediate predecessor activity Duration (days)
Answer: A = 10
Yes, 1-2 is a dummy B A 5
B A 4
3 H . t . D A 7
Time Estimates and Critical Path in Network E BC 6
Analysis F G, 4
G EF 7
THEORY QUESTIONS
141 | PYQ | 2016-Dec [8] (a) (i) DESC | 3 Marks

How Critical Path Analysis (CPA) helps an organization?

Answer: _
Critical Path Analysis and PERT are powerful project management tools
that help the organization to schedule and manage the complex projects.
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Answer: Answer:’ .
The network is drawn as follows: (i) The network for the given problem
A-D->F=16+10+12=38
B-E-F=20+6+12=238
E=16
e am L=16
A 10
E=0
Network Diagram
Various paths Duration of paths (days)
(i) 1-2-4-6-7 10+5+6+7 =28
(i) 1-2-3-4-6-7 10+4+0+6+7 =27
(i} 1-2-3-5-6-7 10+4+0+4+7 =25
(iv) 1-2-5-6-7 10+7+4+7 =28 .
Critical paths are 1-2-4-6-7 and 1-2-5-6-7 with duration of 28 days and are
marked with double lines.
( | PYQ | 2018-Dec. [7] (a) 2+2+4=8 Marks
foll i t the timo durati (i) A—-C-E—F=16+8+6 + 12 = 42 days (Critical path)
g\gzr; rt1haect<|:;I;oywmg information regarding a prOJec and the time duration (i) Total float and free float for each sitiviy.
ActR/ity Precedirlg activity Normal T1ir:e (days) Ly N::::;al =5 270 LSt s :;:::tl ;::;
B = 0 (Days)
C = 3 A 16 0 16 0 16 0 0
D A 10 B 20 0 - 20 4 24 4 4
E B,C 3 c 8 16 24 16 24 0 0
F D,E 12 D 10 16 26 20 30 4 4
Required: E 6 24 30 24 30 0 0
(i) Draw the activity network of the project. F 12 30 42 30 42 0 0

(ii) Find critical path and duration of the project.
(i) _Find the total float and free-float for each activity.
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€SQ4.3 | PYQ | 2021-Dec[13] 1 Mark

Activity 1-2 lies on the critical path which has three other activities, each
of the same duration of 1 week. If the project can be complieted in 4
weeks, what is the earliest finish time of 1-2?
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(v) What will be the effect on the current critical path if the most likely time
of activity 3 - 5 gets revised to 14 instead of 11 days (given in the
table)?

[Given that the probability of standard normal curve between]:
(a) Z=0andZ=2is 0.4772, and

[Sec. B - SAQ] (b) Z=0and Z=-0.1is 0.3413
Answer: Answer: -
1 week Job Duration Time (Days) Expected Time Variance
Optimistic | Most Pessimistic + T, +41, +Tp s [t.-t 2
“ Three Time Estimates of PERT (to) '-(";3!/ (ty) £ e Si= [%]
1-2 3 6 15 7 4
CASE-SCENARIO QUESTIONS o = = = = T
) . 35 5 11 17 1 4
CSQ@5.1 | PYQ | 2015-Dec [10] (b) 11 Marks 8 4 19 28 18 16
- 5-8 1 4 7 4 1
The activities involved in a PERT project are detailed in the following table: 67 3 9 57 1 16
Job (I - j) DURATION TIME (DAYS) 4-5 3 ) 15 7 4
most optimistic time most likely time most pessimistic time 1-6 2 5 14 6 4
1-2 3 6 15 2-4 2 5 8 5 1
2-3 6 12 30 (i)
3-5 5 11 17
7-8 4 19 28
5-8 1 4 7
6-7 3 9 27
4-5 3 6 15
1-6 2 5 14
2-4 2 5 8

(i) Draw a network diagram.

(i) Find the critical path, expected time for completion of the project and
project variance after estimating the earliest and latest event times for
all nodes.

(iii) Find the probability of completing the project before 31 days.

(iv) What is the chance of project duration exceeding to 46 days?

0/0 717 21/21 32/32 36/36

12/25

(i) The Critical Path is 1 ----- 2-----3----5----8
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Expected time E(T) for completion of the projectis 7 + 14 + 11 + 4
= 36 days.

Project Variance is obtained by summing variances of all the critical
activities, i.e.5; =4+ 16+4+1=25

Therefore, 8, = /25 =5

(iii) Probability of completing the project before 31 days is given by:
P(T<31)=P[Z< (31 -36)/5] =P (Z<-1)=05-P(-1<Z<0)
=0.5-0.3413 =0.1587
(where Z = [T - E(T)]/ 8,]

(iv) Probability of project duration exceeding 46 days is given by:
P(T>46)=P(Z>2)=1-P(Z<2)=1 [P(-»<Z<0)+P(0<Z<2)]
=1-(0.5+0.4772) =1-0.9772 = 0.0228

(v) The weighted average time for activity (3 - 5) will become (5 + 56 +
17)/6 = 13.

Since this is on critical path, the project will get delayed by (13 -11)
=2 days

 €SQ52 | PYQ |2018-Jun [7] (a) 10 Marks

A sr_nall prgject is composed of 8 activities whose estimated time are listed
below:

Activity 1-2 1 23 124 |35|46| 56 | 57| 67
Optimistic time (in weeks) 3 3 2 4 4 0 3 2
Most likely time (in weeks) 3 6 4 6 6 0 4 5
Pessimistic time (in weeks) 3 9 6 8 8 0 5 8
Required:

(i) Draw the project network.
(i) Find the expected duration and variance for each activity.
(iii) Find the critical path and expected project length.
(iv) The probability that the project will be completed in 23 weeks.
Given that:
Z Value: 1.00 1.91 1.92 1.93 1.94
Probability: 0.9713  0.9719 0.9726 0.9732 0.9738
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Answer:
() The network diagram for the given data is shown below:

Network Diagram
(i) The earliest and latest expected time for each event is celculated by
considering the expected time of each activity as shown in the
following table:

Table: Calculation of Expected Times and Variances

e T TR T [T ea g [ -

1-2 3|33 3 0

2-3 316109 6 1

2-4 2 1416 4 419

3-5 4 |6 |8 6 4/9

4-6 416 |8 6 4/9

5-6 0olo o 0 0

5-7 3|45 4 1/9

6-7 2 |58 5 1
The expected duration and variance for each activity is stown in the
above table.

(iii) Critical pathis: 1 —2—3—5—¢§—7.
Expected project length. T, = 3+6+6+0+5 = 20 weeks
(iv) Probability that the project will be completed in 23 weeks is given by:
P(0 < X< 23) = P(0 < Z < 23-20,
V2.444
=P(0 < Z < 1.920) = 0.9726 or 97.26%.

18 | PYQ [2021-Dec [1]

- CSQ5.3 | 7 Marks

A pjct consists of 7 activities and the time estimates of the actvities are
furnished as under:
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Activity Optimistic days ' | Most likely days Pessimistic days
1-2 4 10 16
1-3 3 6 9
1-4 4 7 16
2-5 5 5 5
3-5 8 11 32
4-6 3 6 9
5-6 2 5 8

(i) Possible paths of the project are

(ii) Identify the critical path and its duration :
(i) Variance of the critical path is:[1]
(iv) What project. duration will provide 95% confidence level of
completion (Z,4; = 1.65)?

[Sec. C - Five LAQ]

report his observations to the firm's clients. Thus, the knowledge of
sophisticated techniques PERT/CPM helps him as an auditor to plan his
audit programme logically and control avoidable and unnecessary delays
and costs. In order to simplify the analysis, the following assumptions are
made:
() The audit is a medium sized limited company.

(i) A final or complete audit is undertaken.

(i) The size of the audit team is one senior and three juniors.

(iv) No significant fraud or irregularities are observed to hamper the

audit time schedule.
(v) All queries are clarified during the process of audit itself.
(vi) Expected time (duration) is based on past experience.

Answer:
(i) te=(0 + 4tm + tp)/6

Possible paths are=1-3-5-6 =6 + 14 + 5 = 25 days
1-2-5-6=10+5+5=20days
1-4-6=8+6=14days

(i) Critical pathis1~-3-5-6=6+ 14 +5 =25 days

(i) Variance of Critical path is:[(tb-to)/6]2 =1+16+1 =18 days

(iv) Given that Z = 1.65 for probability of 95%
So [Tr—-Tcpl/SD = [Tr— 25)/4.24 = 1.65
Henze Tr = 25 + 6.996 = 32 days

Activity and Activity description Preceded Expected Time (Days)
identification by
Optimistic | Most likely | Pessimistic

A 1-2 |Pursue the memorandum - 1 1 7

and Article of Association,

prospectus etc. of the

company
B 1-3 |Scrutinize the Board - 1 4 7

Minutes and Important
resolutions which have a
bearing on accounts

C 1-4 [Vouch and post cash - 2 2 8
book involving receipts
and payments etc.

€SQ5.4 | PYQ |2023-Jun [11] {C} 8 Marks

DHAMIN & CO., an Audit firm having numerous clients with identical
financial years, is faced with a problem of framing the audit programme in
such a way that reports of all its clients do not get delayed. Manpower and
time are its chief constraints. Mr. Panth, partner of the firm, an auditor, is
a Manager in the same that he has to plan his audit programme, organize
the firm's articles and it's clerks, direct them to achieve their
pre-determined objectives, control quality of work, time and cost, and lastly

D 2-5 |Test the efficiency of A 1 1 1
internal control in
operation

E 3-5 |Vouch and post B 2 5 14

purchases and sales
ledger and check
purchases and sales
ledger balances
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F | 46

Examine journal entries
and check their posting
and examine and check
trial balance

c

Verify and value various
assets and liabilities of the
company and check all
the schedules forming
part of P&L A/c and
Balance Sheet

D&E

15

Ensure the truth and
faimess of P&L A/c and
Balance Sheet and
finalise report keeping in
mind the requirements of
Sec. 143 of the
Companies Act and
forward it for approval and

signature

F&G

Required:

() Design the PERT network.
(I) Identify the critical path and assess
completion time. :

(I Evaluate what duration will have 95% confidence for-project (Audit)
completion. . \

(IV) If the average duration for Activity F increases to 14 days (assume
its variance = 1), assess what will be its effect on the expected
project (Audit) completion time which will have 95% confidence.

the expected project (Audit)

Given:
Z Value 1.00 1.50 1.545 2.00
Probability 0.8413 0.9332 0.950 0.9772
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Answer: - AAME
(i) The required network is designed below:

L=12

(i) The critical pathis1 ~3-5-6-7orB—E — G - H and the
expected project (Audit) completion time is 19 days.
(iii) 24 days of project (Audit) completion time will have 95% probability

of its completion.

(iv) The project (Audit) duration of 24.48 days will have 95% confidence

of completion.

€CsSQs55 | PYQ

2023-Dec [7] (a)

7 Marks

An engineering firm is tendering for a contract to supply a steel fabrication
with target duration of 46 days. The tasks have been analysed as follows:

Activity
1-2
1-3
1-4
2-4
2-5
3-6
4-6
5-6

Duration (Days)
10
12
10
9
13
17
12
14

The firm is awarded the contract and starts work with all activities on their
earliest start times but after work on the 15" day there is a fire which
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destroys all the work -in-progress on task 2-4, 2-5 and 3-6. Fortunately, no
other completed tasks are affected but it is estimated that task 5-6 will now
need 20 Jays. The project manager feels that due to fire there will be
variability in the task times and has made some uncertainty estimates
which are shown as task standard deviation in days:

Activity Standard Deviation (Days)
2.4 0.82
2-5 1.33
5-6 0.47
4-6 217
3-6 1.33

(i) Prepare a PERT network as originally envisaged.
(i) Assessthe new expected project duration and identify the critical
path through the remaining activities after the fire.

(i) Evaluate the probability of the project being completed on time
after the fire. ' .

[Given area between Z =0 and Z = -1.42 is 0.4222]

Answer:
() Network Diagram before Fire

3

1 5 37|37
0|(I \ 13 23|23

1010

19[25
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Activities 1-2, 1-3 and 1-4 had already been completed before the fire.
Afterfire, 15 days are over and 31 dlays (46 days-15 days) remain with
the following outstanding activities:

Activity Duration (Days)
2-4 9
2-5 13
3-6 17
4-6 12
5-6 20
Network Diagram after Fire

=5

4
15/36

(i) New Expected Project Duration is 48 days and Revised Critical Path

after fire is 2-5-6.

(iii) Standard Deviation of the Project = 1.41

“Using Z value, we have Z = -1.42

Using area under standard normal curve, the probability of achieving
46 days is = 8%.
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€CSQ56 |PYQ

2024-Jun [7]

14 Marks

JOBSON Ltd., a manufacturer of plant and machinery is in the process of
quoting a tender called by ZOYB Ltd. Delivery date once promised is
crucial and penalty clause is applicable. The Project Manager of JOBSON
Ltd. has listed down the activities of the project as under:

ACTIVITY (i - j) Estimated Duration (in Weeks)
Optimistic (a) Most likely (m) Pessimistic (b)

1-2 1 1 7
1-3 1 4 7
1-4 2 2 8
2-5 1 1 1

3-5 2 5 14
4-6 2 5 8
5-6 3 6 15

Required:

(i) Design the project network and indicate all the paths through it.

(i) Analyse the expected duration and variances for each activity and
Assess project length.

(ii)) Calculate the standard deviation of the project length and critically
assess the probability that the project will be completed:

(a) At least 3 weeks earlier than expected time.

(b) No more than 3 weeks later than expected time.

(iv) If the project due date is 18 weeks, assess the probability of not
meeting the due date.
Given: Table for areas under normal curve for O to Z.

Z=0t0Z

0.10

0.33

0.67

1.00

1.33

2.00

Table Value

0.0398

0.1293

0.2486

0.3413

0.4082

0.4772
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"Answer:

() The network as below:

(i)

(ii)

Critical pathis 1 -3-5-6
The total project duration is sum of the duration of each crifical activity,
i.e.
4+6+7=17 Weeks.
Variance of the critical path is sum of the variance of each critical
activity, i.e.
1+4+4=9Weeks.
OR,(S.D.) =/Variance of the Project = 3
(a) At least 3 weeks earlier than expected:
The Standard normal equation can be applied as follows:
7= Due date -Expected date of Completion -3 _ -1
S.D. 3
Referring to the normal table, we find a prcbability of
=0.1587 i.e. 15.87 %
(b) No more than 3 weeks later than expected:
7=20-17 _,

Probability = (0.50 + 0.3413) = 0.8413 i.e. 84.13%
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(v) Z= 18;”:0.33

Therefore, Probability of meeting the due date = 0.50 + 0.1293
=0.6293 i.e. 62.93%
Protability of not meeting the due date = (1 — 0.6293) = 0.3707
=0.3707 i.e. 37.07%

CSQ5.7 | PYQ | 2025-Jun [7] 14 Marks

SIMCON, a construction company has an opportunity to submit a bid for
the construction of Administrative Building of LNP Ltd. From the
specificat ons provided, project manager has estimated most likely,
optimistic and pessimistic completion time (in days) for each activity of the
project as under:

Time (days)
Activity | Immediate Most likely | Optimistic Pessimistic
Predecessor
A — 5 4 6
B — 12 8 16
C — 5 4 12
D A B 3 1 5
E B 2 2 2
F C 5 4 6
G B,C 14 10 18
H D,E, G 20 18 34
Required:

(i) Assess the expected duration for each activity. -
(i) Design the PERT Network and indicate all paths through it.
(iii) Identify the Critical path and assess the expected completion time
(in days) and its standard deviation.
(iv) Assess the probability that the project will be completed in 54 days.
(v) There is evidence that managers are poor in estimating extreme
values. It is suspected that in this project the times for tasks A, B, C
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overestimate the optimistic time by 1 day. In the case of tasks G &
H, the under/over estimation is put at 2 days.

In consideration of above aspects, assess the new probability of
completing the project in 54 days.
Given: Table for areas under Normal Curve from 0 to Z

Z=0toZ 0.50 1 1.3 1.42 1.84 2.00
Table Value 0.0915 0.3413 0.4032 0.4222 0.4667 0.4772
Answer:
(i) Calculation of Expected Project Duration:
Activity | Most Likely | Optimistic (O) | Pessimistic Expected Duration
(M) (P) (O+4M+P)/6 (Days)
A 5 4 6 5
B 12 8 16 12
o] 5 4 12 6
D 3 1 5 3
E 2 2 2 2
F 5 4 6 5
G 14 10 18 14
H 20 18 34 22

and F underestimate the pessimistic times by 1 day and

(ii) Project Network Diagram

Critical Path Diagram
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(iii) Critical Path, Expected project duration & Std. Deviation: [
From the EST and LST calculated above, it is clear that, tasks B,

G and H are in critical path. The overall project duration is 48

days.
Calculation of Standard Deviation of the activities in Critical Path:

Activity Pessimistic time Optimistic Time Standard Deviation
B 16 8 1.33
G 18 10 1.33
H 34 18 2.67

Standard Deviation of the Project = v(1.33% +1.332+2.677) = 3.27

(iv) Calculation of probability that the project will be completed in 54
days:
Using Z value, we have Z = (54-48)/3.27= 1.84
Using area under standard normal curve, the probability of finishing the
project in 54 days is 0.5-
+0.4667=0.9667= 96.67%

(v) Calculation of new probability:

The revised estimates do not affect the average task times as the
reduction in optimistic time equals the increase in pessimistic times.
Therefore, tasks B, G & H are still in critical path and the expected
project duration is still 48 days.
Although increase in variability will affect the standard deviation of the
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CSQ5.8 | PYQ | 2026-Jun [7] (b) 7 Marks

A project consists of the following activities whose time estimates are
given against each as under:

Activity Estimated Duration (weeks)
Optimistic Most Likely Pessimistic
1-2 3 6 15
1-3 2 5 14
1-4 6 12 30
2-5 2 5 8
2-6 5 11 17
2-6 3 6 15
2-7 3 9 27
2-7 1 4 7
2-7 4 19 28
Required:
(1) Develop the project network clearly showing EST and LST for each
activity.

(2) Analyze the critical path and assess the expected project duration.
(3) Assess the probability that the project will be completed in 38 weeks.
(4) Assess what project duration will have 95% chance of completion

V4

0.21

0.41

0.82

¢

0.0832

0.1591

0.2939

project. .
Calculation of Revised Standard Deviation of the project:
Activity Pessimistic time Optimistic Time Standard Deviation
B 17 7 2.78
G 20 8 4.00
H 36 16 11.10

Standard Deviation of the project = v(2.78+4+11.10) = 4.23

Using Z value, we have Z = (54-48)/4.23= 1.42
Using area under standard normal curve, the probability of finishing the

project in 54 days is 0.5-
+0.4222=0.9222= 92.22%.

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer to
ensure accuracy.

Access the LMS using the secret code printed on the first coloured page of
this book.

For Your Reflections & Learning Notes:
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Answer:
Procedure of Crashing a Project Network Project Crashing:
- « Project crashing is a network technique with a focus on reducing the
THEORY QUESTIONS project duration to the optimum level. Reduction in project duration may
involve extra costs.
" » Therefore, project crashing seeks to determine the optimum duration of
L 61 ]_DYQ 2076:Decld]jta) ('f). : _ .DESC PLAE the project, i.e. time that corresponds to the minimum costs.
If a project is delayed to any of the activities on the critical path, what steps «  The activity cost slope indicates the additional cost incurred per unit of
are to be taken by an organization? time saved in reducing the duration of an activity.
Answer:
« Ifthere is any delay in any of the activities on the critical path the whole

project will be delayed unless the firm makes other changes to bring the CASE-SCENARIO QUESTIONS

project back on track.

° :n”this., typte of project delayed situation the company can follqw the €SQ6.1 | PYQ | 2016-Dec [8] (b) 8 Marks
ollowing steps: = : :

(i) If there is float elsewhere, it might be possible to switch over the ABC Machinery Company has been offered a contract to build and deliver
staff from one activity to another activity to help catch up the delayed hine extruding presses to PQR Boating Company. The contract price
activity. negotiated is contingent upon meeting a specified delivery time, with a

(i) Most projects can be brought back on track by using extra labour - bonus offered for every delivery. The marketing_department g
eitrer by hiring additional people or arranging overtime to the established the following cost and time information:
existing labour. There will be using an extra cost. Activity Normal time Normal cost () | Crashtime | Crash Cost

(i) Nodes are numbered to identify each one and show the Earliest - (Wteeks) t (wooks) ®
Start Time (EST) of the activities thatimmediately followed the node, = 1" 5° 5‘ = = ST
:gtd'rvittri]ees Latest Finish Time (LFT) of the immediately preceding 53 . 2 7 8.000 3 12000

1 24 1 5 3 4,000 2 6,000
(iv) The CPA must begin an.d end i'n.c.me .node. 25 5 | 19 8 5,000 7 6.000

(v) There must be no crossing activities in the CPA. 36 > 6 2 3,000 > 5,000

4-6 5 7 6 2,000 4 3,600
TQ 6.2 | PYQ | 2021-Dec [4] SN 3 Marks 5-7 d 6 5 10,000 4 14,000
: : : 6-7 1 5 3 7,000 1 10,600
WD ST SRID G (A SRR o SR Normal delivery time is 16 weeks for a contract price of ¥ 62,000.
[Zec. M) On the basis of the calculated profitability for each delivery time specified
in the following table, what delivery schedule do you recommend that the
company may implement?
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Contract Delivery Time (weeks) Contract Amount (3)
15 62,500
14 65,000
13 70,000
12 72,500
(Here, t, = Optimistic time, t, = Pessimistic time, t_ = Most likely time)
Answer:
Activity Normal Time Expected | Normal Crash | Crash | Cost
(Weeks) Duration Cost Time Cost | Slope
t, tt, | (Weeks) ® (Weeks) [ () ®)
1-2 1 5 3 3 5,000 1 9,000 2,000
2-3 1 7 4 4 8,000 3 14,000 | 6,000
2-4 1 5 3 3 4,000 2 6,000 2,000
2-5 5 11 8 8 5,000 7 6,000 1,000
3-6 2 6 4 4 3,000 2 5,000 1,000
4-6 5 7 6 6 2,000 4 3,600 800
5-7 4 6 5 5 10,000 4 14,000 4,000
6-7 1 5 3 3 7,000 1 10,600 1,800
Total 44,000

The Network for the given problem is below:
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The Critical Pathis 1-2-5-7.

Total Duration is 16 Weeks.

Cost of all activities is ¥ 44,000.

Contract Price is ¥ 62,000 for normal delivery time of 16 weeks.

Hence, the Profit is ¥ 18,000. ‘

Step 1: The critical activity 2-5 has the least cost Slope ¥ 1,000, so we crash
this activity by 1 week.

Crashing cost is ¥ 1,000. The contract for delivery time of 15 weeks
is ¥ 62,500.
Then, profit = ¥ 62,500 - (44,000 + 1,000) = ¥ 17,500.

Step 2: Now there are two Critical Path viz. 1-2-4-6-7and1-2-5-7
with duration of 15 weeks. So we crash activity 1 - 2 by one week at
crash cost of ¥ 2,000. Project duration is 14 weeks.

Then, profit = ¥ 65,000 - (45,000 + 2,000) = ¥ 18,000

Step 3: We again crash activity 1 — 2 by 1 week. So the project duration is
13 weeks. .

Then, profit is ¥ 70,000 - (47,000 + 2,000) = ¥ 21,000.

Step 4: Now crash activity of 4 - 6 for path 1 - 2 - 4 - 6 - 7 at crash cost of
< 800 and activity 5-7 for path 1-2-5-7 at crash cost of ¥ 4,000. The
project duration is now 12 weeks.

Then, profit is ¥ 72,500 - (49,000 + 4,000 + 800) =  18,700.

No further crashing is possible.

From step 3 it can be seen the profit is maximum when the project
duration is 13 weeks.

Hence, the company should implement the delivery schedule of 13
weeks at a contract amount of ¥ 70,000 to gain maximum profit of
¥ 21,000.

€SQ6.2 | PYQ | 2019-Dec [7] 4+2+10=16 Marks

The following table gives data on normal time & cost and crash time & cost
for a project.

Activity

Normal

Crash

Time (days)

Cost (?)

Time (days) Cost (3)

1-2 6

600

4 1,000
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24 1,500 - 500 _
5-3

46 3,000 - 800 _
8 -4

67 800 - 450 _ .o/
3-2

1-3 4 600 2 2,000
24 5 500 3 1,500
2-5 3 450 1 650
3-4 6 900 4 2,000
4-6 8 800 4 3,000
56 4 400 2 1,000
6-7 3 450 2 800
The indireet cost per day is ¥ 100.
Required:
(i) Draw the network and identify the critical path.
(i) Whet are the normal project duration and associated cost?
(i) Crash the relevant activities systematically and determine the
optimum project completion time and cost.

Answer:
(i) The network for normal activity times indicates a project time of 22
weeks with the critical path 1-2-4-6-7.

(i) Normal project duration is 22 weeks and the associated cost is as
follows: Total cost = Direct normal cost + indirect cost for 22 weeks.
= 4,700 + 100 x 22 = 36,900. i

(iiiy - For zritical activities, crash cost — slope is given below:

Critical activity Crash cost-slop
1-2 1,000 - 600 _

6-4

200

Of the activities lying on the critical path, activity 1-2 has lowest cost
slope.

Therefore, we shall first crash this activity by just one day.

Duration = 21 days, and cost = 4,700 + 1 x 200 + 100 x 21 = ¥7,000.

Other activities too have become critical. Now we have 2 critical paths:
1-2-4-6-7 and 1-3-4-6-7.

To reduce duration of the activity further, we shall have to reduce
duration of both the paths. We have following alternatives:

Crash activity 6 - 7 by 1 day at a cost of ¥350. s

Crash activity 4 — 6 by 4 days at the cost of 550 per day.

Crash activities 1-2 and 1-3 by 1 day each at a cost of (200 + 700)
=3900. '

Crash activities 2-4 and 3-4 by 2 day each at a cost of I(500 + 550)
=¥1,050/day.

Thus, we shall first crash activities 6-7 by 1 day and then activity 4-6
by 4 days.
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On crashing activity 6-7 by 1 day, cost = 4,900 + 350 x 1 + 100 x 20
= 7,250, and duration = 20 days. Next we crash 4-6 by 4 days.
Cost = 5,250 + 550 x 4 + 100 x 16 = ¥9,050. Duration = 16 days.

s
\e [/

Next we crash activities 2-4 and 3-4 by 1 day each. -

Cost=8,200+500x1+550 x 1 + 100 x 14 = %10,650. Duration = 14
days.
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We crash activities 1-3 and 2-4 by 1 day each.

Cost=9,250 + 700 x 1 + 500 x 1 + 100 x 13 =%11,750. Duration =13
days. , : ‘

Now there are three critical paths:

1-2-5:6-7, 1-2-4-6-7, 1-3-4-6-7 : ‘
Also, no further crashing is possible. Hence minimum duration of the
project = 13 days with cost Z11,750. '

 €506.3 | PYQ [ 2022-Dec [7] (a) | 10 Marks

Projects India: Limited undertakes special contracts. The following table
gives estimates of time and cost for activities involved in completing one
contract which has just been offered to them:

Activity Previous | Normal time | Normal cost| Minimum Cost of
activities {Days) ) time minimum
. time (%)
A — 12 10,000 8 14,000
B — 10 5,000 10 5,000
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C A 0 0 0 0
D A 6 4,000 4 5,000
E B,C 16 9,000 14 12,000
F D 16 3,200 8 8,000
(i) Draw a network diagram and identify the critical path for normal
procedures.
(i) Recommend the least number of days required to be crashed to
achieve the minimum time and calculate the total cost.

Answer:

Critical Path with duration = A -> D -> F, 34 days
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€SQ6.4 | PYQ |2024-Dec 7] 14 Marks

RONTECH (I) Lid., an engineering firm won a contract to install an
instrument landing device at the local airport. The complete installation can
be broken down into seven separate activities. Each activity (Labelled A
through G), its predecessor activities, normal time (days) and cost and
crash time (days) and cost are given below (in table):

Activity and | Predecessor | Normal Crash |Normal Cost| Crash Cost
Identification Activity duration | duration ®) ®
(Days) (Days)
A(1-2) — 7 5 500 900
B (2-4) A 4 5 400 600
C (2-3) A 5 5 500 500
D (2-5) A 6 4 800 1,000
E (4-6) B,C 7 4 700 1,000
F (5-6) C,D 5 2 800 1,400
G (6-7) E F 6 4 800 1,600
Required:

() Design the project network and indicate all paths through it.
(i) Assess the critical path and the normal duration.
(i) Evaluate the percentage increase in cost to complete the project in 21

days.

Activity | Normal time | Crash Time | Crash Cost | Normal cost | Cost Slope
Days Days 3 & 4
A 12 8 14,000 10,000 1,000
B 10 10 5,000 5,000 =
C = = = = 8
D 6 4 5,000 4,000 500
E 16 14 12,000 9,000 1,500
F 16 8 8,000 3,200 600
Step | Critical | No.of | Activity |No.of | Cost | Crash Cumulative
Path Days reduced | days | slope | cost Crash cost
1 ADF 34 D 2 500 1,000 1,000
2 ADF 32 F 4 600 2,400 3,400
3 ADF/ 28 A 1 2 1,000 | 2,000 5,400
ACE
4 All Paths 26 F.E 2 2,100 | 4,200 9,600

Revised time 24 days; Total Cost ¥ 40,800.

Answer:
(i) Network Diagram:

B 12]12 E .
4 T4
[y A 2 c 3 6 o fl.7
010 7(5) 77| 5(5) 12112 1919 | 6(4) | 25/25
8(4)\ D 502/ F
X
5
1314
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Various paths of the network are given below:

-3-4-6-7 with duration = 25 days

-4-6-7 with duration = 24 days

-3-5-6-7. with duration = 23 days

-5-6-7 " with duration = 24 days

(i) The critical path of the projectisA>C—> E—> Gor1-2-3-4-6
- 7 with normal duration of 25 days.

(iii) Calculation of Cost Slope for various activities:

1-2
1-2
1-2
1-2

Activity Normal Crash Normal Crash Cost Slope (%)
duration | duration Cost (%) Cost (3)
A(1-2) 7 5 500 900 200
B(2-4) 4 5 400 600 -200
C(2-3) 5 5 500 500 N.A.
D(2-5) 6 4 800 1,000 100
E(4-6) 7 4 700 1,000 100
F(5-6) 5 2 800 1,400 200
G(6-7) 6 4 800 1,600 400
Total 4,500
Step-1:

In order to decide the cost of completing the project in 21 days, let us crash
that activity on the critical path which has minimum cost slope.

It can be seen that the minimum cost slope of ¥100 corresponds to activity
E (4 - 6) and it lies on the critical path.

Note: Therefore, we crash activity E (4 - 6) by 1 day at an additional cost of
T100.

Step-2:

Different paths now are

1-2-3-4-6-7 with duration = 24 days

1-2-4-6-7 with duration = 23 days

1-2-83-5-6-7 with duration = 23 days

1-2-5-6-7 with duration = 24 days

An examination of the above four paths clearly points out that there are two
critical paths namely 1 -2-3-4-6-7 and 1 - 2-5-6-7, each with
duration = 24 days.
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To reduce the project duration by three days more, there are following

possible combination of activities:

1. Crash activities 4-6 onthe path1-2-3-4-6-7 and 5 - 6 on the path
1-2-5-6-7 by one day each at an additional cost of 100 + % 200
=3 300.

2. Crash activities 4 - 6 on patht -2-3-4-6-7and2-5o0npath1-2-
5 - 6 - 7 by one day each at an additional cost of Z 100 + 7 100 = ¥ 200.

3. Crash activity 1 - 2 by one day at an additional cost of Z 200.

It can be observed that the additional cost of reducing the project duration

by one day in combination 2 as well as combination 3 is ¥ 200.

Conclusion: Therefore, any of these two can be selected for crashing.

Although, since crashing activity 1 - 2 by 1 day reduces the duration of all the

paths by 1 day, we will crash it by 1 day. The project duration becomes 23

days at an additional cost of ¥ 200.

Step-3:

Crash activity 1 - 2 by 1 day further, it would reduce the project duration to

22 days at an additional cost = Z 200.

Step-4: ,

Activity 1 - 2 cannot be crashed further. So, we now select the combination

2 stated above for crashing. Crash activities 4 - 6 and 2 - 5 by one day each

at an additional cost of T 100 + % 100 = Z 200.

The project duration now becomes equal to 21 days.

Therefore, in order to complete the project in 21 days, an additional cost of

3100 + ¥ 200 + T 200 + ¥ 200 = T 700 will be incurred.

The normal cost of completing the project in 25 days = ¥ 4,500.

Conclusion: Therefore, the percentage increase in cost to complete the

project in 21 days = /%% 100 = 15.55%
34,500

"
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T 3 PYQ 2024-Jun [1] (xii) {C} Choose the correct option from the four
F 52 alternatives given:
a Total Revenue of ZOM Ltd., from the Sales of the quantity (units) i is given by
; T the equation R= 5 x3 — x2 + 10x + 5. If the Marginal revenue is 25, what will
o be number of quantity (in units)? )
= (a) 6 (b) 4
| 3 () 5 (d) None of the above (2 Marks)
~
\= Answer: ()5
o
Lo al PYQ 2024-Dec [1] (vii) {C} Choose the correct option from the four
k= — alternatives given:
;°Q—’- ) o © - @ ° The average cost function for a product is given by AC =1x+x+8,in
O sIBN 3

terms of output x.
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If the marginal cost is ¥ 23, what will be the number of units (Output)?
(a) 3 (b) 4
(c) 5 (d) 0
Answer: (a) 3

(2 Marks)

PYQ 2025-Jun [1] (viii) {C} Choose the correct option from the given
alternatives:

The Cost function of TNZ PIC is given by C = X® - 4X% + 7X in terms of
Output X. Assess at what level of output the average cost is minimum.

(@) 3 (b) 2

(c) 4 (d) None of the above
Answer: (b) 2

(2 Marks)

2025-Dec [1] (viii) {C} Choose the correct option from the given alternatives:
An operation of KON Ltd. has a Learning Curve 90% and the first unit
produced took 30 minutes. The labour cost is 2120 per hour. How much
should the second unit labour cost?
(a) None of the below options

(b) %60

(c) b4

(d) 348

Answer: (d) 748

(2 Marks)

PYQ 2026-Jun [1] (viii)‘{C} Choose the correct option from the four
alternatives given:

Ross Ltd., has developed a new product and just completed the manufacture
of first four units of the product. If the first unit took 4 hours to manufacture
and the first 4 units together took 11.56 hours to produce, the Leaming
Curve (LC) rate would be '

(@) 69.50 % )

(b) 75.00 %

(c) 80.10 %

(d) 85.00 % (2 Marks)
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SECTION-B

Concept of Learning Curve

THEORY QUESTIONS

N
-

1@ 1.1 | PYQ | 2017-Jun [8] (d) SN
Write short notes on the following:

4 Marks

Learning Curve Theory.

Answer:

Learning Curve Theory:

Learning Curve Theory is concerned with the idea that when a new job,
process or activity commences for the first time, it is likely that the workforce
involved will not achieve maximum efficiency immediately. Repetition of the
task is likely to make the people more confident and knowledgeabie and will
eventually result in a more efficient and rapid operation. Eventually the
learning process will stop after continually repeating the jcb. As a
consequence the time to complete a task will initially decline and then
stabilize once efficient working is achieved. The cumulative average time per
unitis assumed to decrease by a constant percentage every time that output
doubles. Cumulative average time refers to the average time per unit for all
units produced so far, from and including the first one made.

Learning is the process by which an individual acquires skill, knowledge
and ability. When a new product or process is started, the performance of a
worker is not at its best and a learning phenomenon takes place. As the
experience is gained, the performance of a worker improves, time taken per
unit of activity reduces and his productivity goes up. This improvament in
productivity of a worker is due to learning effect. Cost predictions especially
those relating to direct labour cost must allow for the effect of learning
process. This technique is a mathematical technique. It can be very much
used to accurately and graphically predict cost.
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Learning Curve is essentially a measure of the experience gained in “ ’ Learning Curve Ratio
production of an article by an individual or organization. As more units are ‘

produced, people involved in production become more efficient than before. CASE-SCENARIO QUESTIONS
Each subsequent unit takes fewer man-hours to produce. The amount of ‘
improvement will differ with each type of article produced. This improvement :
or experience gain is reflected in a decrease in man- hours or cost. €S@2.1 | PYQ | 2023-Jun [10] (a) 3+2+3=8 Marks
e S ale c1 e lons, | GANGOTH D dovlgin a row ot Dty et e
ol f.irst unit 16,000 units of the product will be sold for ¥ 102 per unit. Production will
' be in batches of 1,000 units throughout the life of the product. The direct
' labour cost is expected to reduce due to the effects of learning for the first
TQ 1.2 | PYQ |2018-Jun [6] (b) DESC | 4+4 = 8 Marks eight batches, produced. Thereafter, the direct labour cost will remain
What is Learning Curve? What factors affect Learning Curve? constant at the same cost per batch as in the 8" batch.
Answer: The direct labour cost of the first batch of 1,000 units is expected to be
A learning curve is the representation in graph form of the rate of learning % 55,000 and a 90% leaming effect is expected to occur. The direct
something over time or repeated experiences. material and cher non-labour related variable costs will be 50 per unit
Learning curves are a visualization of the difficulty estimated in learning a throughout the life of the product. There are no fixed costs that are specific
subject over a period of time as well as relative progress throughout the to the product. . u) 5
process of learning. The learning curve provides a way to show a subject’s [Given: The learning index for a 90% learning curve = 0.152; 8™ =
learnability. 0.729: 7% = 0.744, 9°1%2 = 0.716 and 4/0.4532 = 0.8205, 4v0.3773 =
The factors that influence learning are listed below together with their 0.7837, 4,/0.2636 = 0.7166]
appropriate section numbers. The order in which the factors appear bears no Required:
relationship to their importance. The factors are: (i) Calculate the expected direct labour cost of the 8" batch.
Factors that Influence the Learning Curve (i) Assess the expected contribution to be earned from the product
* Methods improvement over its lifetime.
¢ Worker selection (iii) Infer the rate of learning required to achieve a lifetime product
* Previous experience contribution of ¥ 6,00,000, assuming that a constant rate of learning
* Training Motivation applies throughout the product's life.
« Job complexity Number of repetitions (or cycles) Answer:
* Length of the task (i) Direct labour cost of 8" batch
e Errors — First 8 batch Y=x x xX* = 55,000 x 8%
* Forgetting = 55,000 x 0.729

Continuous Improvement. = 40,095 / batch
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= First 7 batch = 55,000 x 7152
= 55,000 x 0.744
= 40,920 / batch
= For 8" batch = (40,095 x8)- (40,920 x 7)
= [34,320] Ans
(i) Expected contribution

Sales = (102 x 16,000) = 16,32,000
-DM= (50 x 16,000) = (8,00,000)
- DI
1% (8 x 40095) = (3,20,760)
Next (8 x 34320) (2,74,560)
Conteibution =2,36,680 Ans
(iii) Learning rate
Sales 16,32,000
Dm 8,00,000
DI 2,32,000 (b/f)
Contribution =6,00,000
=16x 1 x 55,000 =2,32,000
=rx 8,80,000 =2,32,000
r= (232000 %
8,80,000
r=0.7166

r=71.66% Ans

€8Q22 | PYQ |2023-Dec[7] (b) 7 Marks

Heavy India Shipbuilders produce a special type of boat to be used by a
shipping company. A 90% learning curve is expected to apply to
production of this type of boat. It is agreed that boats will be supplied at
variable cost plus 20%. The variable cost of the first boat to be produced
has been estimated as follows:

4
Materials 8,000

Labour (1,000 hrs @ 7 4 per hour) 4,000
Variable Overhead (200% of direct labour) 8,000
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Order will be for a minimum of 2 boats.

() Find the average selling price per boat if the order is for 4 boats and
8 boats.

(i) Also ascertain the separate selling price for 3" and 4" boats.

Answer:

(i) Uts Avg. time
1 1,000
2 900
4 810
8 729
= Average selling price / goal
Average Selling price 3 4 8
Mc : 8,000 8,000
Labour cost 3,240 2,916
(810x4) (729x4)
Variable Overhead 6,480 . 5,882
variable cost 17,720 16,798
Marked 3,544 3,300
Selling price 21,264 20,098
(i) Avg. time of 31 & 4"
Totalof 14 - 810 x 4 = 3,240
12 2x900 = (1.800)
+2 1,440
Time/hr. - 720
Material 8,000
Direct labour 2,880
Varible Overhead 5,760
16,640
Marked + 20% = 3,328
Selling price 19,968
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“ Pros and cons of the Learning Curve Theory

THEORY QUESTIONS
TQ 4.1 | PYQ | 2015-Dec [8] (a) DESC | 5 Marks
What are the main uses of knowledge of ‘learning curve’ in business?

Answer:

Knowledge of learning curve can be useful both in planning and control.
Standard cost for new operations should be revised frequently to refiect the
anticipated learning pattern.

Its main uses are summarized below:

(i) Helps to analyze Cost-Volume-Profit (CVP) relationship during
familiarization phase of product or process. Learning curve can be
used as a tool for forecasting.

ii) Helps in developing budgets and profit planning of the project.

(i) Helps in development of advantageous pricing policy.

(iv) It helps design engineers in making decisions based upon expected
(predictable from past experience) rates of improvement.

(v) ltisvery useful to the Government in negotiations about the contracts.

(vi) It s quite helpful in setting standards in learning phase.

TQ 4.2 | PYQ | 2015-Dec [8] (b) DESC | 3 Marks

Mention the names of three industries where learning curve can be

applied

Answer:
Learning curve can be applied in the following industries:
() —earning curve theory was first developed in aircraft industry.
(i) tcan be applied even in non-production activities like marketing.
(i) 't can be very effective in labour oriented industries.
(iv) It can be effective with the job which is repetitive in nature
Jarticularly with same machinery and tools.
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Factors affecting Learning Curve

CASE-SCENARIO QUESTIONS

€SQ5.1 | PYQ |2025-Dec [7] (b) 7 Marks

Gamma Electronics which has just developed 100 units of a new type of
fire alarm has been asked to quote for a prospective contract. The

customer requires separate price quotations for each of the following
possible orders:

Order Number of fire-alarms
First 60
Second 40

The firm had incurred the following costs per unit for the first 100 units, which
it has just developed: :
Direct Materials 3500

Direct Labour:

Department A (Highly automatic)
Department B (Skilled Labour)

20 hours @ %10 per hour
40 hours @ %15 per hour

Variable Overheads absorbed 20% of Direct Labour

Fixed Overheads absorbed:

Department A %8 per hour

Department B 5 per hour
Required:

Calculate the price per unit for each of the two orders, assuming the firm
uses a markup of 25% on total costs and allows for an 80% learning curve.
Extract from 80% Learning Curve table is given below:

X 1.0 1.3 1.4 1.5 1.6 17 1.8 1.9 2.0
Y (%) | 1000 | 91.7 | 895 | 876 | 861 | 844 | 83 | 815 | 80.0

X represents the cumulative total volume produced to date expressed as
a multiple of the initial production of 100 units and Y is the Learning Curve

factor for a given X value, expressed as a % of the cost of initial 100 units.
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Answer:

Calculation of price per unit for 1% order of 60 units:
Learning will be applicable only in Dept. B

Cumulative output becomes 100 units + 60 units = 160 units i.e. 1.6 times.

From the table, learning rate is 86.1% for 1.6 times.
- Therefore, total hours for 160 units = 160 x 40 x 0.861 = 5,510.40 hrs
Hours for 60 units = Hrs for 160 units - Hrs for 100 units
=5,510.40 - 4,000 = 1,510.40 Hrs
Therefore, hours per unit = 1,510.40/60 = 25.17
Calculation of Selling Price per unit
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Dept. A: 20 hrs @ T 10 200.00
Dept: B: 22.24 hrs @ 15 333.60 533.60
Variable Overhead 20% of T 533.60 106.72
Fixed Overhead
Dept. A:20hrs @ ¥ 8 160.00
Dept. B: 2224 hrs @ ¥ 5 111.20 271.20
Total Cost 1,411.52
Profit 352.88
Selling Price per unit 1,764.40

e

The Experience Curve

CASE-SCENARIO QUESTIONS

. €SQ@6.1 | PYQ

2019-Jun [5] (b)

8 Marks

What do you understand by Learning Curve? What are its different
phases? State the possible areas of application of Learning Curve.

Particulars Calculation Amount (3)
Direct Materials 500.00
Direct Labour
Dept. A: 20 hrs @ T 10 200.00
Dept. B: 25.17 hrs @ ¥ 15 377.55 577.55
Variable Overhead 20% of ¥ 577.55 115.51
Fixed Overhead
Dept. A:20hrs @ ¥ 8 ) 160.00
Dept. B: 2517 hrs @ T 5 125.85 285.85
Total Cost 1,478.91
Profit 369.73
Selling Price per unit 1,848.64

Calculation of price per unit for 2" order of 40 units:

Cumulative output becomes 100 units + 60 units + 40 units = 200 units i.e.

2 times.
From the table, learning rate is 80% for 2 times.
Therefore, total hours for 200 units = 200 x 40 x 0.80 = 6,400 hrs
Hours for 40 units = Hrs for 200 units - Hrs for 160 units
= 6,400 - 5,510.40 = 889.60 Hrs
Therefore, hours per unit = 889.60 / 40 = 22.24
Calculation of Selling Price per unit

Particulars Calculation Amount (%)

Direct Materials
Direct Labour

500.00

Answer: ;
Learning Curve Theory is concerned with the idea that when a new job,
process or activity commences for the first time it is likely that the workforce
involved will not achieve maximum efficiency immediately. Repetition of the
task is likely to make the people more confident and knowledgeab e and will
eventually result in a more efficient and rapid operation. Gradually the
learning process will stop after continually repeating the job. As a
consequence the time to complete a task will initially decline and then
stabilise once efficient working is achieved. .

Cost predictions especially those relating to direct labour cost must allow
for the effect of leamning process. This technique is a mathematical
technique. It can be very much used to accurately and graphically predict
cost. It is a geometrical progression, which reveals that there is steadily
decreasing cost for the accomplishment of a given repetitive ope-ation, as
the identical operation is increasingly repeated. The amount of decrease is
less and less with each successive unit produced.
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The cumulative average time per unit is assumed to decrease by a
constant percentage every time that output doubles. Cumulative average
time refers to the average time per unit for all units produced so far, from and
including the first one made. ‘

The slope of the decision curve can be expressed as a percentage.
Experience curve, improvement curve and progress curve are other terms
which can be synonymously used. Learning curve is essentially a measure
of the experience gained in production of an article by an individual or
organization. The improvement or experience gain is reflected in a decrease
in man-hours or cost.

Phases in Learning Curve:

The learning curve will pass through three different phases:

In the first phase, there will be gradual increase in production rate until the

maximum expected rate is reached and this phase is generally steep.

In the second phase, the learning rate will gradually deteriorate because of

the limitations of equipment.

In the third phase, the production rate:begins to decrease due to a

reduction in customer requirements and increase in costs.

Learning curve is essentially a measure of the experience gained in

production of an article by an organization. As more and more units

re-produced, workers involved in production become more efficient than
before.

The learning curve ratio can be calculated with the help of the following

formula:

Learning curve ratio = Average labour cost of first units /Average labour

cost of first units

Following are the possible areas of application of Learning Curve:

1. Learning curve suggests great opportunities for cost reduction to be
achieved by improving learning. ,

2. The learning curve concept suggests a basis for correct staffing in
continuously expanding production. The curve shows that the work force
need not be increased at the same rate as the prospective output.

3. Learning curve concept provides a means of evaluating the
effectiveness of training programs.

N o
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Learning curve is frequently used in conjunction with establishing bid
price for contracts.

Learning curve is applicable in relation to the working capital required.
If the requirement is based on average cumulative unit cost, the
revenues from the first few units may not cover the actual expenditures.
It affects the rate of production by increasing.

Learning curve techniques are useful in exercising control. Specific or
average incremental unit cost should be used for this purpose.

The learning curve may be used for make-or- buy decisions especially
if the outside manufacturer has reached the maximum on the learning
curve.
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SECTION-A
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PYQ 2023-Dec [1] (xv) {C} Choose the correct option.

Which of the following is not a part of qualitative type of forecasting
techniques?

(a) Survey Technique

(b) Barometric Technique

(c) Exponential Smoothing

(d) Delphi Technique (2 Marks)
Answer: (c) Exponential Smoothing

Examinations

20 Ju

19 Ju

18 Ju

PYQ 2024-Dec [1] (xiv) {C} Choose the correct option from the four
alternatives given:

In Simple Exponential Smoothing forecast to give higher weightage to recent

17 Ju

=l o demand information, the smoothing constant must be close to _
o ] | ¢ (a) -1 (b) O
5 EM_ 3 () 0.3 @ 1 (2 Marks)
& i i . L Answer: (d) 1

s)yiepn
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SECTION-B Unconstrained Optimization
CASE-SCENARIO QUESTIONS
Introduction :
CASE-SCENARIO QUESTIONS _08Q2.1 | PYQ | 2017-Jun [3] (a) 4+4=8 Marks

€501 | PYQ | 2019-Dec [3] (a)

3+3+4=10 Marks

A departmental store of Mumbai conducted a study
men's ties. It found that the average daily demand: (D) in terms of price (P)
is given by the equation D = 120 — 5P.
You are required to ascertain—

() How many ties per day can the store expect to sell at a price of 720

per tie?

of the demand for

(ii) Ifthe store wants to sell 40 ties per day what price should it charge?
(iii) What is the highest price anyone would be willing to pay?

Answer:

(i)

(i)

D=120-5P

D=120- (5 x 20)

tie ‘

D=120-5P

40=120- 5P

5P =120 - 40

5P =80

P =16 per tie if it wants to sell 40 ties per day
D=120-5P '
1=120-5P

5P =120 -1

5P =119

P =% 23.80 per tie is the highest price

120 -100 = 20 ties are expected to be sold per day at price of ¥ 20 per

The Cost Function of a particular firm is C = (%] X3 - 5% + 75x + 10.

(i) Find at which level the Marginal Cost attains its minimum.
(i) What is the marginal cost at this level?

Answer:

C=(1/3)x*-5x% + 75x + 10

Marginal Cost = dc/dx = (1/3)3x% — 5(2x) + 75 = X2 — 10x + 75 (say y)

In order that the MC to be at minimum, its second derivative value must be
positive.

dy/dx=2x-100r2x=100rx=5 ‘ ;

d’y/dx? =2, which is positive, so that the function will have minimum values,
when x = 5. :

Therefore, Minimum Marginal Cost = 52— 10 x 5 + 75 = 25 — 50 + 75 = 50.

. €SQ22 | PYQ | 2021-Dec[10] 1 Mark

The profit function of ZB & Co. A firm is given by P = 320x - 2x%in terms

of output x, how many outputs should the firm sell to make the maximum
profit?

[Sec. B - SAQ]

Answer: ¢
1. Given Profit Function:
o P =320x-2x
2. First Derivative of the Profit Function:
Tofind the output that maximizes profit, we need to find the critical
points by setting the first derivative equal to zero.
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First derivative of the profit function, P, with respect to xxx is: -
. @ = 320-4x

3. Set the First Derivative Equal to Zero and Solve for xxx:
o 320-4x=0
e 4x=320
e x=80
4. Verify the Maximum Profit:
» Toensure this is a maximum, we check the second derivative of the

profit function.
« Second derivative of the proflt function is:
., 9% _ =

dx?

« Since the second derivative is negative, the function has a
maximum at x=80.
Conclusion:
ZB & Co. should sell 80 units of output to make the maximum profit.

Equilibrium of a Firm

CASE-SCENARIO QUESTIONS

CSQ 3.1 | PYQ | 2014-Jun [6] (d) 4 Marks

The equation of the demand curve of a firm is p =12 - 0.4q and the
equation of the total cost curve is C = 0.6q2 + 4q + 5. *
Determine price, output, total revenue and profit if the objective of the firm
is to maximize profit.

Answer:

Suppose total revenue = R and total profit =

So,m=R-C=pq-C

or, m=(12 - 0.4q)q - (0.6q° +4q+5)
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=12q - 0.4¢° - 0.64% - 49-5
=- g+ 8q- 5.

The first order condition to maximize  requires, dn/dq=0or,-2q+8=0
or,2q=8

or,q=4

d2m/dg? = - 2 < 0. So the second order condition is also fulfilled.

Now, when q =4,

p =12-0.4(4) = 12-1.6=10.40
R=pq=10.4(4)=41.6and =
=-16+32-5=11. .

(47 +8(4) -5

€SQ32 | PYQ | 2016~Jun [Il] [1] (c) 4 Marks

The equation of the demand curve of a firm is p = 12 — 0.4q and the
equation of the total cost curve is C = 069° + 4q + 5.

Determine price, output, total revenue and profit if the objective of the firm
is to maximize profit.

Answer:

It is assumed that total revenue = R and total profit= m

So, m=R-C=pq-C

or, m=(12-0.4q)q - (0.6q° + 49— 5)

-12q 0.4q?-0.69°-4q -5

=-q%+8q-5.

The first order condition to maximize % requires, d/dq=0 or -20+8=0
or,2q=38

or,g=4 i

d? mi/dg? = - 2 < 0. So the second order condmon is also fulfilled.

Now, when q = 4,

p=12-0.4(4) = 12 1.6=10.40

R =pg=10.4(4) = 41.6 and

T=-(47+8(4)5=-16+32-5=11
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€SQ33 | PYQ | 2016-Dec [2] (a) 6 Marks

The demand function of a firm is q =200 - 10 p and the average cost
function is AC = 10 + 25q.
It the firm's objective is to maximise profit, what will be its profit maximising

output?
Answer:
Here the equation of the demand curve is —
Q=200-10p ‘
Or,10p=200-q
Or, p= (200 — q)/10 = 20 — g/10
So, total revenue R =pg= 20q = %10
Marginal revenue (MR) = (dR)/ (dq) = 20 — q/5
Again, AC = 10+25q ]
Total cost (C) = ACxq = 10q + 25¢?
Marginal cost (dC)/(dq) = 10 + 50q
Now, the first order condition for profit maximization requires, MR = MC.20
—q/5 = 10+50q - :
Or, 20 -10=50q + q/5
Or, 10 =50q +q/5
Or, 2509_ 49

5

Or, 50 = 250q +q

Or, 251g=50

Or g= 50/251

Hence, to get maximum profit, the firm will produce 50/251 units of output
[Note - In this question the average cost function is AC = 10 + 25q, which
gives demand q in fraction

If in the above question if the average cost function may be given as AC =
10 + g/25, then the solution of the above problem will be as follows

Here the equation of the demand curve is

q =200-10p

or, 10p = 200-q

or, p = (200-9)/10 = 20-q/10

So, total revenue (R) = pq = 20q - g%10 -
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Marginal revenue (MR) = (dR) / (dq) = 20-q9/5

Again, AC = 10 + g/25

Total cost (C) - AC x q = 10q + g?/25-

Marginal cost (dC) / (dg) = 10 + 2q /25

Now, the first order condition for profit maximization requires, MR = MC.
20-g/5 = 10 + 29/25

Or, a/5 + 2g/25 = 20-10

Or, 7q/25 = 10

Or, g = (10x25)/7 = 250/7 ,

The second order condition requires that slope of MC > slope of MR.
Now, slope of MR = [d(MR)] / (dq) =- 1/5 < 0

and slope of MC = [d(MC)] / (dq) = 2/25 > 0

So the second order condition is fulfilled. _
Hence, to get maximum profit, the firm will produce 250/7 units of output.]

€5Q3.4 | PYQ |2018-Jun [3] (a) 4+8=12 Marks

A firm has a demand function: p = 12 - x? and the total cost function: C = -
(4/3)x° + 4x*+10 where p = Price per unit (¥ ‘000) and x = Quantity
demanded/produced (units in thousands). On the basis of the information
given, answer the following:

() Show that the firm is a monopolist firm.

(i) Determine the quantity the firm should produce to maximize profit.

Also, determine the amount of profit.

Answer:

(i) A monopolist firm is one that is having a negatively sloped or
downward moving demand curve. We also know that a function is said
to be having negative slope when its first derivative is negative. In this
problem, dp/dx = -2 x. Since x cannot be negative, it means that
derivative is negative; hence, it shows that the firm is a monopolist
firm.

(if) Profit Function (1) is Total Revenue -Total Cost and is defined below:
T=pX—C

m=(12x - x°) - (-gx3+4x2 +10)
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am _ (12- 3x3) - (-4x% + 8x)
dx

Putting the first derivative equal to zero, we get -
(12-3x%) - (-4x® + 8x) =0 -

=12-3x*+4x*-8x=0

=x*-8x+12=0

=X —6Xx—2x+12=0

= (x-2) (x—86)=0

X' =2 orx =6 (in'000 units)

Second order condition:

o _ox-8 i 7
dx? :

A function will be maximum when its second derivative is negative;
and for x = 2, the above second derivative will be negative while for

x = 6 it will be positive. The profit will be maximum when x = 2 (in '000
units). Putting the value of x = 2, in the profit function, we get Profit =

2/3=0.67 (% in '000) = T 670.

€SQ35 | PYQ |2018-Dec [3] (a) 8 Marks

The total cost function for a monopolist is given by TC = 900 + 40 Q2. The
demand function for the goods produced by the monopolist is given by 2

Q =48 — 0.08 P. What will be the profit maximizing price?

Answer:

Demand function is given by
2Q=48-0.08P
or,2Q-48=-0.08 P
or,48-2Q=0.08 P
or,P=600-25Q

TR=PQ

=600Q-25Q°

TC is given by,

TC =900 + 40 Q?

The first order condition for profit maximization is MR = MC
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TR=600Q-25Q°

MR=9TR _600-50Q
dQ

mc-3UC) _goq
dQ

For maximizing profit
MR =MC .
i.e.600-50Q=80Q
O=ﬂ= 4.6units
130
Equilibrium Price =
P =600 - 25 Q = 600 — 25(4.6)
=600-115
=37485
i.e. profit maximizing price is ¥ 485

- £5036 | PYQ | 2019-Jun [3] (a)

8+2=10 Marks

The total cost function of a firm, C = %a — 52+ 28x + 10 where C is total

cost and ‘X’ is the output. A GST @ % 2/- per unit of output is imposed and
the producer adds it to his cost. If the demand function is given by D =
2,530 — 5x, where % D is the price per unit of output.

Find the profit maximizing output-and the price at the level. Also obtain
maximum profit.

Answer:
Given (C) = %3— 5% +28x + 10 + 2x

D =2,530 — 5x, where T D = Price per unit
Revenue = XD =2,530X — 5%

Profit (P) = 2,530x — 5% + 52 - ";— 28x - 2x - 10

£ o® : Vi
P——? +2,500x - 10
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In order that maximum Profit is attained.

@,:Oand
dx

9% _ Negative
dx?

Derivative w.r.t. x

dp_ d (_X_3+2,500x-1o) =0
dx dx 3 . :

=-x2+2,500 =0

Or, x2=2,500

X = /2,500 = 50

R .
9P - _2x, which is negative
dx?

Maximum profit is at x = 50 units
Price = D = 2,530 - 5 x 50 = 2,280
Profit (P) = — %“ +2,500x - 10

2 ‘_2%’2 +2,500x50 — 10 = ¥ 83,323.33

| €5037 | PYQ [2023-Jun [10] (b) 6 Marks

The total cost function of a firm C= %—3-5x2 +28x + 10;

given by D = 2530-5x, where ¥ D is the price per unit of output.
Required:
Evaluate the profit maximizing output and the price at the level.

where C is total’cost and 'X! is the output. A GST @ % 2 per unit of output
is imposed and the producer adds it to his cost. If the demand function is

“Answer:
1. Total Revenue (TR):

* The price (P) per unitis given by the demand function: P = 2,530 -5x

~+ Total Revenue (TR) is given by: TR = Px X
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* TR =(2,530 - 5x)x X
* TR=2,530x - 5x2
Total Cost (TC) including GST:

* Given Total Cost (C): C = X?a -5x%+28x+10 ¢
« GST: 2x

+ Total Cost including GST: TC = %3— 5x% + 28x + 10 + 2x

. TC= §-5x2+ 30x + 10

Profit Function (m):

* Profit () = Total Revenue (TR)‘ - Total Cost (TC)
« = (2,530x —5x2')—(x?l3 - BX2 + 30x + 10)

-« Simplify the profit function:

o T=2,530x-5x —("?3 ~5x2 + 30x + 10)

. n=2,500x-§— 10

Find the First Derivative of the Profit Function (') to Determine the
Critical Points:

e w=9" _2500_x2 ' i
dx

Set the First Derivative Equal to Zero to Find the Critical Points:
¢ 2,500=x*=0

7

¢ x*=2,500
* X =42,500 DE B &
* xX=50

Verify if the Critical Point is a Maximum by Using the ‘Second

Derivative Test:

e m"'=-2x

* Atx=50,1"=2x (-50) = -100 (which is less than zero, indicating a
maximum) -

Al
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7. Calculate the Price at Maximum Profit:
« Use the demand function to find the price: P = 2,530 -5x
e Atx=50,P=2,530-5x50
« P=2530-250
« P=2,280

| €SQ38 | PYQ | 2023-Dec [8] (a) 7 Marks

ZOXIN Ltd., a manufacturing company is planning to market a new model
of a doll. Rather than setting the selling price of the doll based only on
production cost estimatipn, management polls the retailers of the doll to
see how many dolls they will buy for various prices. From this survey, itis
determined that the unit demand function is x = 1,500 - 75p, and the cost
function is given by C = 4x + 1,400, for the doll, where p is the price per
unit and x is the number of units demanded.
Required:
(i) Evaluate how many number of dolls are sold to the retailers to
maximize the profit of the company. '
(ii) dentify the price the company should charge to retailers in order to
obtain maximum profit.
(ii) Assess the maximum profit available to ZOXIN Ltd.

Answer:

Demand Function

The number of dolis demanded, x, depends on the price p.
The demand function is: x = 1,500 - 75p.

Revenue Function

Revenue is calculated as Revenue = price x number of units.
Substitute the demand function into the revenue function:
Revenue = p x (1,500 - 75p).

Simplify: Revenue = 1,500p - 75p.

Cost Function

The cost to produce x dolls is given by: Cost = 4x + 1,400.
Profit Function -

Profit is calculated as Profit = Revenue - Cost.
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Substitute the revenue and cost functions:

Profit = (1,500p - 75p°) - (4x + 1,400).

Since x = 1,500 - 75p, replace x:

Profit = (1,500p - 75p?) - [4(1,500 - 75p) + 1,400].
Simplify: Profit = 1,500p - 75p” - 6,000 + 300p - 1,400.
Further simplify: Profit = -75p® + 1,800p - 7,400.
Maximize Profit

To find the maximum profit, take the derivative of the profit function with
respect to p, set it to zero, and solve for p.

The derivative of Profit is: -150p + 1,800 = 0.

Solve for p:

-150p + 1,800 = 0.

150p = 1,800.

p=12.

Substitute p = 12 into the demand function:
x=1,500-75x 12.

x = 1,500 - 900.

x = 600.

Substitute p = 12 and x = 600 into the profit function:
Revenue: 12 x 600 = 7,200.

Cost: 4 x 600 = 2,400 + 1,400 = 3,800.

Profit: 7,200 - 3,800 = 3,400.

| PYQ | 2024-Jun [8] (a) 7 Marks

ZUZOO0 Ltd., a Mobile manufacturer produces x sets per week at total cost
of x2 + 78x + 300. ZUZOO Ltd. is a monopolist and demand function for
the product is x = (600 - P)/8 when price in rupees is P per set.
Required: p

(i) Analyze the Optimal (Profit maximizing) production per week.

(i) Assess the monopoly price per week.

(iii) Assess the Total Cost and Profit at the optimal production.
Answer:
Total Cost
Demand Function x

=x%+78x +300
= (600 - P)/8
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OorP =600 - 8x
Revenue function - Revenue = x (600 - 8x)

1.

=600 x - 8x2
" =Revenue - Cost
. =(600x - 8%%) - (x* + 78x + 300)
Profit _ =-9x% + 522x - 300
Differentiating w.r.t. x we have

d(Profit) _ _18x + 522

Profit

dx -
for Maximum Profit ﬂ%"f@ =0
= -18x+522=0
= 18x =522
x=52 _og sets
18
2. Monopoly Price= 600 — 8x = 600 — 8 x 29
=3 368
3. Total Cost = X% +78x + 300
Putting x =29 we have
TC = (29 x 29) + (78 x 29) + 300
=73,403
Total Profit = -9x%+ 522x - 300
Putting x =29 we have
Total Profit =—(9 x 29 x 29) + (522 x 29) — 300
' =%7,269 ~

(1) Optimal Production per week = 29 sets
(2) Monopoly Price = % 368

(3) Total Cbst =% 3,403

Total Profit = ¥ 7,269

| £503.10 | PYQ | 2025-Jun [8] (a)

7 Marks

ROLEX Ltd., a monopolist can effectively segment the market into two
Sub-markets with the demand functions, P, =400-2Q, and P, =300 -
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Function of two Sub-markets are given as C = 3,000 + 60Q:
Required:

can be earned by the Monopolist (ROLEX Ltd.) from two Sub- markets.

2Q,, where Q= Q, + Q, = Total production of two Sub-markets. Total Cost

If price discrimination is allowed, assess the maximum possible profit that

Answer:

Price Discrimination:

P, =400-2Q,

TR,=400Q,-2Q2

MR, = d(400 Q; - 2 Q,%/dQ,= 400 - 4 Q,

P,=300-2Q, =

TR,=300Q, - 2 Q,* :

MR, - d(300 Q, - 2 Q,%)/d Q, = 300 - 4 Q,

Total Cost Function (C) =3,000 +60Q ~ -
WhereQ=Q,+Q, i ot

MC = d(3,000 + 60 Q)/d Q = 60 _ , ,
To maximize profits, the discrimination monopolist should equate
MR, = MC and MR, MC , by ‘
So, 400 - 4Q, = 60 :

Q; =85 _

Similarly, 300 - 4Q, = 60

So, Q, =60

Prices in the sub-markets are

P1=400- (2 x 85)-

=230

P2 =300 - (2 x 60) - ;

=180

Q=8 P,

=230

Q,=60 P,

=180

Profit of the discriminating monopolist:

=(TR, + TR,) - TC - _

= (85 x 230 + 60 x 180) - [(3,000 + 60 x (85 + 60)] = 30,350 - 11,700
=¥18,650
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The maximum possible profit that can be earned by the monopolist from the
two sub-division market with price discrimination is ¥18,650.

CSQ3.11 | PYQ | 2025-Dec [8] (a)

| 7 Marks

items is, X2 + 60x2 + 8x, (x belng the output)
Required:

maximum profit.

the product.

SUTON Ltd. (SL) a manufacturing company can sell ‘X’ items of a product
(x=0) ata pnce of (3x2 - 3x + 656) each, the total cost C(x) of producing ‘X’

(i) Analyze the number of items SUTON Ltd., should sell to make

(i) Analyze and assess the maximum profit SUTON Ltd., can earn from

Answer:
(i) Total cost C(x)= x* + 60X* + 8x
Total Revenue R(x) = (3% - 3x + 656) x
=32 - 3x® + 656X
Profit (P) = (3x® - 3x? +656x) - (x* + 60x* + 8x)
= 3x% @ - 3x% -60x° + 656X - 8x)
= 2x% - 63x® + 648x
For maximization of profit,

g and d p -0 = Negative < 0
dx &

Denvatwe w.r. to x
90 _ 4 (o43-63x? + 648X)
dx dx \
. 6x%-126x+648=0 w
Or, x*-21x+ 108 =0
Or,x(x-9)-12(x-9)=0
(x-12)(x-9) =0
i.e.x=120r9

. Again,
9% _ 19x-126, at x =9
dx?
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-%2_2 =108 - 126 = - 18 < 0 (Negative)

Therefore, P is maximum atx =9
Atx=12, d_zp= 144 -126 =18 > 0 (Positive)

"“P is minimum at x = 12

(ii)

Hence, the SUTON Lid., should seII 9 items to make Maximum profit .
Alternative Solution:

For maximization of Profit, Marginal Revenue = Marginal Cost
Marginal Revenue (MR) = d/dx (Total Revenue) = d/dx ( 33X - 3X% +
656X) = 9X° - 6X + 656

Marginal Cost (MC) = d/dx ( X° + 60X2 + 8X) 3 X2+ 120X + 8

We have MR = MC,

9X2 - 6X + 656 = 3X* + 120X + 8

Or, x2-21x+108 =0

Or, x(x-9)-12(x-9) =0

(x-12)(x-9)=0

ie.x=120r9

Again,

9% _ 12¢-126,atx =9

dx?

:_E =108 -126 = -18 < 0 (Negative)
X

Therefore, P is maximum at x = 9
Atx =12, % - 144 -126 =18 > 0 (Positive)
» _
P is minimum at x = 12
Hence, the SUTON Ltd., should sell 9 items to make Maximum profit
Profit (P) = 2x° - 63x° + 648x
= 2(9)°-63(9)°+648 (9atx=9
= 7,290-63x81=%2,187 ,
The maximum profit SUTON Ltd., can earn from the product is¥2,187.
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€803.42 | PYQ |2026-Jun [8] (a) 7 Marks

Ajooba Ltd. manufactures pen drives. The market research department
estimates that the quantity sold per day varies with price per unit as per
the following equation: )

q = (900-p)/3, where q = quantity sold per day and p= price per unit.

The variable cost per unit is 324 and attributable fixed costs are 71,000
per day. The Sales Department thinks that maximum profit coincides with
maximum revenue but the managing director is not so sure.

As a Management Accountant you are required to analyze the position so
as to confirm or refute the sales department's assertion.

Expert insights for this question may be available on our LMS. Answer

will be uploaded after release of the Institute’s Suggested Answer to

ensure accuracy.

Access the LMS using the secret code printed on the first coloured page of
this book. )

For Your Reflections & Learning Notes:
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PYQ 2024-Jun [1] {C} Choose the correct option from the four alternatives
given: :
(ix) Which of the following is/are not the features of Jedox tool? ,

(a) Deployable in the cloud as well as on premise server or Hybrid.

. (b) Bl and Analytics platform.
(c) Allows users to easily create and share powerful reports within
minutes. .
(d) (b) and (c) only
Answer: (d) (b) and (c) only

(x) Analysis of a dataset has revealed the fact that profit of a business has
reduced for the financial year 2022-23. What category of data analytics

it comes under?

(a) Descriptive Analytics
(b) Predictive Analytics
(c) Diagnostic Analytics
(d) Prescriptive Analytics (2 Marks)
Answer: (a) Descriptive Analytics

PYQ 2024-Dec [1] {C} Choose the correct option from the four alteknativeé
given: : '
(xi) Which one of the following is not a Spread Sheet?
(@) Quip (b) MS Excel
(c) Eviews (d) Google Sheets

(2 Marks)
Answer: (c) E views

(xii) # Script Ends — is related to which type of Programmjhg Language?

(a) SPSS (b) Python _
(c) SAS (d) R Programming (2 Marks)
Answer: (b) Python

PYQ 2025-Jun [1]{C} Choose the correct option from the given alternatives:
(iv) Which of the following is related to Financial Data Analytics?

(2 Marks)

SANRCMA Final Gr. lll Paper 16 480
(a) Value driver analytics
(b) Financial ratio analytics
(c) Predictive sales analysis
(d) All of the above (2 Marks)

Answer: (d) All of the above

(v) Python can be used on Linux, Windows, Macintosh, Solaris and many
more. What category of language features of Python it comes under?
(a) Robust (b) Embeddable
(c) High Level Language (d)
Answer: (d) Platform Independent

Platform lndependent "(2 Marks)
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SECTION-B

Pros and Cons of Business Forecasting

THEORY QUESTIONS

TQ21

PYQ

2013-Dec [4] (b) DESC | 5 Marks

What are the merits of Delphi method of forecasting technique?

Answer:
Delphi is preferred for the following reasons:

It involves knowledgeable persons on the subject.

Members in Delphi exercise come from different backgrounds and
therefore the method is able to consider and pool up various aspects of
the issue.

Since the members do not meet each other, their views are not
influenced by the views of other.

No conflict of personality is seen in the process.

No dominance by any influential expert on the other experts.

It gives quick results as compared to quantitative techniques and helps

‘in timely decisions.

“ Methods or models of Business Forecasting

THEORY QUESTIONS

YANRCMA Final Gr. Il Paper 16 482

Answer: '
Forecasting methods using time series:

() Mean forecast: In this method we calculate mean of the series for the
time period t and take this value as representative of the future time
series. Y,=Y

(i) Naive forecast: This method is based on the assumption that the

future will exactly resemble the past. We forecast the value, for the
time period t, to be equal to the actual value observed in the previous
period t that is, time period (-1) Y, =Y ..

(iii) Linear trend forecast: A linear relationship is established between the

time and the variable under study, which may be represented by Y, =
a + bX.
Where X will be found from the value of t and a and b are constants.

(iv) Non —linear trend forecast: In this method, a non-linear relationship

between the time and the response value has been found again by
least squares method. Then the value, for the time period t, will be
calculated from the non-linear equation; Y, = a + bX + cX?.

(v) Forecasting by exponential smoothing: In this method, the forecast

value for the time period t is found using exponential smoothing of time
series

Y, =Y, +a(Y,-Y,,) where Y,, = the forecasted value for time period
t .

Y, = the observed value for time period t.

CASE-SCENARIO QUESTIONS

TQ 41

PYQ | 2010-Nov [5] (b) DESC | 5 Marks

Discuss various forecasting methods using time series.

[CA Final Gr. ll]

- €SQ4.1 | PYQ | 2008-Dec [3] (b) 4 Marks
The following is the demand for Product A in 5 towns:
Population (in lacs):X 9 5 8 5 3
Demand:Y 12 20 - 15 10 5

Estimate the demand for Product A for a town with a population of 10 lacs.
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Answer:
Computation of Trend Values
Population Demand Squares of the Product of the population and
(in lakhs) population demand
X Y X2 XY
9 12 81 108
5 20 25 100
8 15 64 120
5 10 25 50
3 5 9 15
30 62 204 393
Regression equation of Y on X
Y=a+bX

To find the values of a and b, the following two equations are to be solved
YY=na+bYX  ..() :

YXY=aYX+b¥,2 ...(ii)

By putting the values we get

62 = 5a + 30b ...(iii) ‘

393 = 30a + 204b ..(iv)Multiplying equation (jii) by 6 and putting it as no
(v) we get

372=30a+180b ...(v)

By deducting equation (v) from equation (iv); we get 21 = 24b

b=0.875 -

By putting b in equation (i) we get

62 = 5a + 30x0.875

62 = 5a + 26.25

35.75 = 5a

a=7.15

Now by putting the values of a,b and X(10 Lakhs) in regression equation of
Y on X, we get, ' ] :

Y=a+bX =

Y =715 + 10x0.875

Y=159=16

€SQ4.2 | PYQ |2009-Jun [2] (c) 4 Marks

The annual sales of TV sets by a dealer in Delhi are as under:

Year 2004 2005 2006 2007 2008
Sales (thousand units) 3 14 36 4 33
Fita linear trend equation to the sales figure and estimate the sales for the
year 2009,
Answer:
Years Sales Time Square of time Product of time deviation
Deviation deviation and sales
Y X X2 XY
2004 3 2 4 -6
2005 14 -1 1 -14
2006 36 0 0 0
2007 4 1 1 4
2008 33 2 4 66
n=5 YY=90 YX=0 YX%= 10 IXY=50
Regression equation of Y on X

Y=a+bx
For calculating the values of a and b
a=LY=90_y4g

n 5

Hence regression equation is a + bX or 18 + 5X. With the help of this
equation, the trend value for 2009 can be calculated as follows:
Y000 = 18 + 5(3) = 33,000 units.

CSQ4.3 | PYQ | 2009-Dec [2] (a) 6 Marks

From the following time series data of sales of refrigerators, project the
sales for the year 2010:

Year 2002 2003 2004 2005 2006 2007 2008
Sales (thousand units)90 100 102 93 104 109 102
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Answer: 2007 3 : 28
Years Sales Time Deviation | Square oftime | Product of time 2008 10 - 38
deviation deviation And Sales 2009 4 29
Y X S XY Estimate the Annual Sales when Expenditure on Advertising is ¥ 5 Crore.
2003 100 -2 4 -200 Years | Expenditureon | AnnualSales Square of Product of
2004 102 -1 1 -102 Advertising (% Crore) Expenditure on Expenditure on
2005 93 0 0 0 (X Crore) Advertising Advertising and
2006 104 1 1 104 h GV S —
2007 109 2 4 218 5 & 1Y X XY
2008 102 3 9 306 Zggg ; 22 1 12
n=7 >Y=700 ¥ X=0 YXe=28 2 XY=56
Regression equation of Y on X = 2 .- i 12
% g % q 2007 3 28 9 84
Sl 2008 10 38 100 380
For calculating the values of a and b 2009 2 29 16 116
a=2Y=790_400 n=6 TX=24 TY=168 TXe= 146 XY= 772
L X=24_4andv=168_28
e 1NV _ 56 _ 6 6
Zxa 28 '

Hence regression equation is a + bX or 100 + 2X. With the help of this
equation, the trend value for 2010 can be calculated as follows:
Y2010 = 100 +2(5) = 1,10,000 units.

€SQ4.4 | PYQ |2010-Jun [2] (a) 6 Marks

It is observed that there exists a relationship between Expenditure on
Advertising and the Annual Sales. The details for last six years are as
follows:

Year Expenditure on Annual Sales
Advertising (% Crore)
(X Crore)
2004 1 18
2005 2 23

2006 4 32

The values a and b are computed as follows: for a linear regression equation
Y=a+bX '

TXY-nXY

b = TX2- nX2

pre= 772 -6x4x28_ 772-672_ 100 _o
146 -6x4x4 146-96 50

a = Y-bX=28-2x4=20

Thus, the model is y = 20 + 2X.
The Annual Sales when expenditure is 5 crore is
Y =20 + 2x5 = 30 Crores.

€SQ45 | PYQ |2014-Jun [5] (a) 6 Marks

The following data on the exports of an item by a company during the
various years fit a straight line, (for the time being, assume that a straight
line gives a good fit). Give a forecast for the years 2013 and 2014.
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Year No. of items (‘000)
2004 - 18
2005 20
2006 20
2007 28
2008 30
2009 32
2010 33
2011 38
2012 43

Answer: _

Let X’ represent year and ‘T’ represent export. In order to use the normal
equations for the least square line, we need XX, Xy, Xy and £X2 To
simplify the calculation arrange X in such a way that X = 0.

Therefore, we call the year 2008 as 0, 2007 as -1 and 2009 as + 1 and
likewise for the other years in the data. The rearrangement is shown in the
table as follows:

X Y X2 XY
-4 13 16 -52
-3 20 9 -60
-2 20 4 -40
-1 28 1 -28
0 30 0 0
1 32 1 32
2 33 4 66
3 38 9 114
4 43 16 172
YX=0 YY =257 YX= 60 XY = 204

The normal equations are:

Yy = - aN +a, XX

XYy = a X+ a, XX?

XX = 0and Xy = a;N and £XY = a, IX?

Therefore,

a, = LY 257 o856
N 9
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a1 = —ZXY= &: 3 4
¥X2 60
The equation of a straight line fitting the data is:
Y <= - 28.56 + 3.4 X

(a) Forecast for 2013, (i.e., X = 5): Y = 28.56 + 3.4(5) = 45.56
(b) Forecast for 2014, (i.e., X = 6): X = 28.56 + 3.4(6) = 48.96

- CsSQ 4.6 | PYQ | 2018-Dec [2] (b) 10 Marks
Answer the following: :
With the help of following data, project the trend of sales for the next
5 years: ]
Years 2002 2003 2004 2005 2006 | 2007
Sales in Lakhs of 120 130 135 140 150 165
Rupees
Answer:
Computation of trend values of sales:
Year Time deviations from Sales Squares of Product of
the middle of 2004 and | (in lakhs of 3) time time deviation
2005 assuring deviation and sales
5 years = 1 ,
X Y X2 XY
2002 -5 120 25 . -600
2003 -3 130 9 -390
2004 -1 135 | 1 -135
2005 1 140 1 140
2006 3 150 9 450
2007 5 165 25 825
n=6 Yx=0 Yy = 840 Yx2= 70 Y XY =290
Regression equation of Y on X:
YY=a+bX

To find the values of a and b:
a=)Y/n=2840/6 = 140

b =Y XY/yX?

=290/70 = 4.143 approx.
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Sales forecast for the next five years, i.e., 2008 to 2012:
Y008 = 140 +[29/7 x (+7)] = 169 lacs

Yoo = 140 + [29/7 x (+9)] = 177.28 lacs

Y010 = 140 +[29/7 x (+11)] = 185.57 lacs

Y011 = 140 +[29/7 x (+13)] = 193.85 lacs

Y012 = 140 +[29/7 x (+15)] = 202.14 lacs

CSQ4.7 | PYQ | 2021-Dec [1] 8 Marks
With the help of following of foliowing data, project the trend of sales for
the next 7 years:

Years 2005 2006 | 2007 2008 2009 | 2010
Sales (In Lakhs 3) 90 95 100 110 125 140
[Sec. C - One LAQ]
Answer:
Computation of trend values of sales
Year | Time deviations from the Sales Squares of Product of time
middle of 2007 and 2008 | (in lakh ) time deviation and
assuming 6 months = 1 deviation sales
unit
X Y X2 XY
2005 -5 - 90 25 -450
2006 -3 95 9 -285
2007 -1 100 1 -100
2008 1 110 1 110
2009 3 125 9 375
2010 5 140 25 700
n=6 YX=0 YY =660 YX?=70 XY = 350
Regression equation of Y on X:
Y=a+Bx
To find the values of aand b
_LY _660 _ 110
n 6

X2 70
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Hence regression equation comesto Y = 110 + 5x
Sales forecast for the next years, i.e. 2010 to 2014
Y2011 =110+ 5 (+7) = 110 + 35 =X 145 lakh
Y2012 =110+ 5 (+9) = 110 + 45 =¥ 155 lakhs
Y2013 =110+ 5 (+11) =110 + 55 = 165 lakhs
Y2014 =110 + 5 (+13) = 110 + 65 =T 175 lakhs
Y2015 =110+ 5 (+15) = 110 + 75 =T 185 lakhs
Y2016 =110+ 5 (+17) =110 + 85 =T 195 lakhs
Y2017 =110 + 5 (+19) = 110 + 95 = T 205 lakhs

CSQ4.8 | PYQ | 2023-Dec [8] (b) 7 Marks

The Sales of ZINC in a plant of KHT Ltd. for the years 2014 to 2022 are
given below:

Year 2014 2016 2018 2020 | 2022
Sales of ZINC (in Million %) 36 42 46 54 32
Required:
() Using the method of least squares, analyse a straight line trend
value.

(i) Assess the sale (in Million %) of ZINC for the year 2019 and 2025.
Answer:

Given Data:

Year: 2014, 2016, 2018, 2020, 2022

Sales of ZINC (in Million ): 36, 42, 46, 54, 32

Steps to Calculate the Trend Line:

1. Assign x values based on the year, taking the middle year as the origin
(2018):

-Year2014: x=-4

-Year 2016: x = -2

-Year2018: x=0

- Year 2020: x =2

- Year2022: x = 4
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2." Corresponding y values are the sales: 36, 42, 46, 54, 32
Calculate the Summations Needed:
-Yx=-4+(2)+0+2+4=0
-Yy=36+42+46 +54 + 32 =210
-ny:(-4><36)+(-2><42)+(0x46)+(2x54)+(4><32)=-144-84
+0+108+128=8 ;
Y= (AP + (22 + 0+ 22+ 42=16+4+0+4+16 =40
Calculate the Slope (b) and Intercept (a) of the Trend Line:
-Slope b =Yxy/Yx*=8/40=0.2
-Intercepta=Yy/n=210/5=42
- Trend Line Equation: Y = 42 + 0.2x
Assess the Sale of ZINC for the Years 2019 and 2025
For Year 2019:
-x=2019-2018 =1
- Substitute x = 1 into the trend line equation: Y =42 + 0.2 x 1 = 42.2
- Sales for 2019: 42.2 Million %
For Year 2025:
-x=2025-2018=7
- Substitute x = 7 into the trend line equation: Y = 42 + 0.2 x 7=434
- Sales for 2025: 43.4 Million %
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2020 2 30 4 60
2021 32 9 96

w

- €5Q49 | PYQ | 2024-un [8] (b) 7 Marks

From the fbllowing data fit a Straight Line ‘trend by the method of least
squares and assess the export turnover in the year 2025.

Year 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Exports (Figures in crores) 20 22 25 27 26 30 32
Answer:
Year X y (Exports) x2 Xy
2015 -3 20 9 -60
2016 -2 22 4 -44
2017 -1 25 1 -25
2018 0 127 0 0
2019 1 26 1 26

n=7 Yx=0 Yy=182 Xx2=28 Xxy =53
Yy=na+bXx
182=7a+0

=182 _ .
=

Yxy=aXx+bXx®
53=0+28b

b= 33 _1803
28

Required Equation:

y =a+ bxshallbe y = 26 + 1.893x

For 2025, x=7

~y=26+(1.893x7)=39.25

ory =% 39.25 crores.

The required equation of Straight line trend is y = 26 + 1.893x
(Origin = 2018, x unit = 1 year)

Export Turnover for Year 2025:

For the year 2025, x=7

So, the estimated no. of exports in the year 2025:
=% 39.25 Crores

- €8Q4.10 | PYQ | 2024-Dec [8] (b) 7 Marks

On the basis of the quarterly sales (in ZLakh) of commodity cumin of
BOXIN Ltd., for the year 2020-2024, the following calculations were made.
Trend: Y = 25 + 0.6t
With Origin: 1 quarter of 2020; and Scale 1 unit of t = One quarter, where
y = Quarterly sales, t = Time units.
Seasonal variations:
Quarter | i (] v
Seasonal Index 90 95 105 110
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Required:

Using the multiplicative model of the time series, estimate the sales for
each of four quarters of 2024.

Answer:

As in the Trend equation: Y =25 + 0.6 t

1% Quarter of 2020 is origin, we have t - 0 for 1 Quarter, Further, since time
unit is one Quarter, we have t = 1, 2 and 3 for 2, 3™ 4" Quarters
respectively of the year 2020.

Therefore, the value of t for 1%, 2, 37 and 4™ Quarters of 2024 are16, 17,
18 and 19 respectively The estimated quarterly Sales for the year 2024 are
obtained in the following table.

Quarterly Sales for the Year 2024

Year t Total value | Seasonal Effects (S) Expected Sales
Quarter (M Seasonal Index + 100 (¥ in Lakh) (T x S)
2024
3. 16 34.6 0.90 31.14
4, 17 35.2 0.95 33.44
5. 18 35.8 1.05 37.59
6 19 36.4 1.10 40.04
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Answer:
Statement Showing the Forecasted demand of Material unloaded (in Tons)

Year | Quarter | Demand | Previous Forecast New
of Year | (intons) | Forecast | Errorei=(Y,-U) Forecast
(Y) Ui
(1 (2) (3) 4) (5) (6)
(2-3)| (4)x0.1 (3) + (5)
| 200 195.00 5.00 0.50 195.5
Il 188 195.50 -7.50 -0.75 194.75
Cres 1] 179 194,75 -15.75 -1.575 193.175
v 195 | 193.175 1.825 0.1825 | 193.3575
| 210 | 193.3575 16.6425 1.6642 | 195.0217
I 225 | 195.0217 29.9783 2.9978 | 198.0195
0004 ] 200 | 198.0195 1.9805 0.1981 | 198.2176
\Y 202 | 198.2176 3.7824 0.3782 | 198.5958
2025 | 198.5958

Therefore Forecast Figure for 1 quarter of 2025 is 198.5958 i.e. 198.60
Tons

€SQ4.41 | PYQ | 2025-Jun [8] (b) 7 Marks -

TONIB Ltd., dealing in logistics business, has a business wing, named
Ship Unloading. During the year 2023 and 2024 they have the following
quarterly figures (in tonnage) of material unloading from ships:

Year 2023 2024

Quarter I i 1l v I Il 1l v

Material 200 (188 | 179 | 195 | 210 | 225 | 200 | 202
Unloading

(Use a Smoothing Co-efficient of 0.1)
Required:
If the forecast for the first quarter of 2023 is 195 tons, assess the forecast

figure for the first quarter (1) of 2025. (Using Exponential Smoothing).

CSQ4.12 | PYQ | 2025-Dec [8] (b) 7 Marks

The production of TURMERIC Powder by SONT Ltd., for the years 2022,
2023 and 2024 are given below: .

Months Years 2022 2023 2024
{Production in Thousand Tonnes)
January 15 23 25
February 16 22 25
March 18 28 35
April 18 27 36
May 23 31 36
June 23 28 30
July 20 22 30
August 28 28 34
September 29 32 38
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October 33 37 47
November 33 34 41
December 38 44 53
Required:

Assess the Seasonal Indices (monthly) for January to December by Trend
Ratio Method assuming a linear trend for the data.

Answer:

Fit a Linear Trend Equation:

First, we tabulate the monthly production data (Y) for the 36 months (n = 36)
covering 2022, 2023 and 2024. We assign X is the time variable (X =1 for
Jan. 2022, X = 36 for Dec. 2024).

Month 2022 2023 2024
Jan 15 23 25
Feb 16 22 25
Mar 18 28 35
Apr 18 27 36
May 23 31 36
Jun 23 28 30
Jul 20 22 30
Aug 28 28 34
Sep 29 32 38
Oct 33 37 47
Nov 33 34 41
Dec 38 44 53
Total 294 356 430
Totals:
YY =1,080
n=36
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b= NEXY-(EX)(EY)
nLX® - (TX?)

b = 36(22,377) -666(1,080).

36(16,206) - 666°
8,05,572 - 7,19,280
5,83,416 - 4,43,556
= 9822 _ 0517

1,39,860

a=Y-BX

a=230-0.617(666/36) = 18.58

Trend Equation

Y =18.58 + 0.617x

Calculate Trend Values (T) and Ratios (AT x 100)
Example calculations
January
+ Jan 2022 (X=1):
T=18.58 +0.617(1) = 19.197
Ratio =15/ 19.197 x 100 = 78.14
* Jan 2023 (X =13):
T=18.58 + 0.617 (13) = 26.601
Ratio = 23/ 26.601 x 100 = 86.46
* Jan 2024 (X=25):
T =34.005 ;
Ratio = 25 / 34.005 x 100 = 73.52
Average (Jan):
(78.14 + 86.46 + 73.52)/3 = 79.37
: Repeating for all months we have

Mean Y = 1,080/36 = 30

Compute Trend Equation (Least Squares)
Given: '

YX =666

YX? = 16,206

YXY =22,377

Month Avg. Ratio Avg. Ratio Avg. Ratio Average
(2022) (2023) (2024) Ratio
Jan .78.14 86.46 73.52 79.37
Feb 80.75 80.83 72.21 77.93
Mar 88.10 100.59 99.32 96.00
Apr 85.52 94.90 100.40 93.61
May 106.16 106.64 98.70 103.83
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June 103.22 94.35 80.88 92.82
July 87.34 72.57 79.56 79.82
Aug 119.07 90.54 88.72 99.44
Sept 120.17 101.47 97.58 106.41
Oct 133.33 115.07 118.81 122.40
Nov 130.09 103.75 102.05 111.96
Dec 146.24 131.78 129.93 135.98

Total 1,199.57

Final Seasonal Index:
The sum of the average ratios is 1,199.57. Since the sum of Seasonal ratios
for 12 months should be exactly 1,200, a minor correction factor
(1,200/11,199.57 = 1.00036) is applied.

Month Seasonal Index Month Seasonal Index
Jan 79.40 July 79.85
Feb 77.96 Aug 99.48
Mar 96.03 Sept 106.45
Apr 93.64 Oct 122.44
May 103.87 Nov 112.00
June 92.85 Dec 136.03

[Calculation of final seasonal index has been made by multiplyingb factor
with each calculated seasonal index]

Conclusion:

The production of Turmeric Powder is highest in December (136.03) and
reaches its lowest point in February (77.96).
Alternative Solution: (if calculation is made up to 3 decimal places)

Method:

Trend Ratio Method (Multiplicative Model)

Fit a Linear Trend Equation y = a + bx
Table 1: Monthly Data and Calculations of Ratio

Production Trend T = Ratio
Month X v) X2 XY 18.59 + (Y/T) x
0617 X 100
Jan - 22 15 1 15 19.207 78.10
Feb - 22 16 4 32 19.824 80.71

Mar - 22
Apr - 22

May - 22
Jun - 22
Jul - 22

Aug - 22
Sep - 22
Oct - 22

Nov - 22
Dec - 22
Jan - 23
Feb - 23
Mar - 23
Apr - 23

May - 23
Jun - 23
Jul - 23

Aug - 23
Sep-23
Oct - 23

Nov - 23
Dec - 23
Jan - 24
Feb-24
Mar - 24
Apr-24

May - 24
Jun - 24
Jul - 24

Aug - 24
Sep-24
Oct - 24

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

0 ® N O O b~ W

18
18
23
23
20
28
29
33
33
38
23
22
28
27
31
28
22
28
32

SR ¥ Y

25
35
36
36
30
30
34
38
47
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9
16
25
36
49
64
81

100
121
144
169
196
225
256
289
324
361
400
41
484
529
576
625
676
729
784
841
900
961
1024
1089
1156

54
72
115
138
140
224
261
330
363
456
299
308
420
432
527
504
418
560
672
814
782
1056
625
650
945
1008
1044
900
930
1088
1254
1598

20.441
21.058
21.675
22.292
22.909
23.526
24.143
24.760
25.377
25.994
26.611
27.228
27.845
28.462
29.079
29.696
30.313
30.930
31.547
32.164
32.781
33.398
34.015
34.632
35.249
35.866
36.483
37.100
37.717
38.334
38.951
39.568

498

88.06
85.48
106.11
103.18
87.30
119.02
120.12
133.28
130.04
146.19
86.43
80.80
100.56
94.86
106.61
94.29
72.58
90.53
101.44
115.04
103.72
131.74
73.50
72.19
99.29
100.37
98.68
80.86
79.54
88.69
97.56
118.78
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Nov - 24 35 41 1225 1435 40.185 102.03
Dec - 24 36 53 1,296 1,908 40802 129.90
Total YX666| YX1,080 |YX* 16,206 | YXY 22,377
Calculation of Slope (b): -

Formula b= [NEXY- (£X) (LY)VIn TX - (£X)7]

Substitution b =[(36 x 22,377) - (666 x 1,080)}/[36 x 16,206 - (666)7]
Calculation b =(8,05,572 - 7,19,280) +( 5,83,416 - 4,43,556)

Result b = (86,292 + 1,39,860) = 0.6170

Calculation of Intercept (a):

Formula a=(YY/n) - b(YX/n) v
Substitution a = (1,080/36) - 0.6170(666/36)
Calculation a=30-11.41=18.59

Trend Equation : Y = 18.59 0.617 X

Average of Ratios and Final Indices

The ratios for each specific month across the three years are averaged to
find the Seasonal Index. Correction Factor and Adjusted Seasonal Indices
Correction Factor = 1,200/1199.19 = 1.00068

Adjusted Seasonal Index (Adjusted Sl) = Raw Seasonal Index x 1.00068

Month 2022 2023 2024 Raw SI Adjusted
Ratio Ratio Ratio | (Average) Sl
Jan 78:10 86.43 73.50 79.34 79.39
Feb 80.71 80.80 7219 77.90 77.95
Mar 88.06| 100.56 99.29 95.97 96.03
Apr 85.48 94.86| 100.37 93.57 93.64
May 106.11| 106.61 98.68 - 103.80 103.87
Jun 103.18 94.29 80.86 92.78 92.84
Jul 87.30 72.58 79.54 79.81 79.87
Aug 119.02 90.53 88.69 99.41 99.48
Sep 120.12| 101.44 97.56 106.37 106.44
Oct 133.28 115.04 118.78 122.37 122.45
Nov 130.04| 103.72| 102.03 111.93 112.01
Dec 146.19 131.74 129.90 135.94 136.03
Total 1,277.59| 1,178.60 | 1,141.39 1,199.19| 1,200.00

Conclusion: The production of Turmeric Powder is highest in December
(136.03) and reaches its lowest point in February (77.95).

SANRCMA Final Gr. Ill Paper 16 500

PQ4.13 | PYQ |2026-Jun [8] (b) 7 Marks

My Fashion, a garment manufacturer, has modern outlook and they
depend heavily on business forecasting methodology to plan their
business activities like manufacturing, marketing, finance etc. At the
beginning of the year 2026 they have forecasted data of demand of their
products for the month of April as 2,00,000 units. But the actual demand
turned out to be 2,10,000 units.

Using a Smoothing Coefficient of 0.1 assess the forecast demand for the
following periods when the actual demands are as follows:

Period May June July | August | September | October

Sales(in, 000 units) 214 217 228 235 225 221

Expert insights for this question may be available on our LMS. Answer
will be uploaded after release of the Institute’s Suggested Answer to
ensure accuracy. .

Access the LMS using the secret code printed on the first coloured page of
this book. -

For Your Reflections & Learning Notes:"
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Introduction
T -
THEORY QUESTIONS
TQ 1.1 [ PYQ | 2014-Jun [7] (b) DESC | 6 Marks
Explain the concept of DATA WAREHOUSES.

Answer:

Data Warehouse is a collection of integrated, subject-oriented databases
designed to support the decision-support functions (DSF), where each unit
of data is relevant to some moment in time. The function of the data
warehouse is to store the historical data of an organization in an integrated
manner that reflects the various facets of the organization and business. The
data in a warehouse are never updated but used only to respond to queries
from end users who are generally decision-makers. Typically, data
warehouses are huge, storing billions of records. In many instances, an
organization may have several local or departmental data warehouses often
called data marts. A data mart is a data warehouse that has been designed

to meet the needs of a specific group of users. It may be large or small,
depending on the subject area.

TQ 1.2 | PYQ | 2014-Dec [5] (@) DESC | 4 Marks

“Data Mining is a process of discovering various models, summaries and
derived values from a given collection of data.” Discuss it and state the
problem of adoption of Data Mining Process.

Answer:

Data Mining is a process of discovering various models, summaries and
derived values from a given collection of data.

The procedure adapted to data-mining problems involves the following steps:
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> State the problem
—’| Collect the data <
i |

Y

) Perform preprocessing <
=1

Y Estimate the model (mine the data) &
S |

v

Interpret the mode! & draw the conclusions (_

TQ 1.3 | PYQ | 2014-Dec [7] (a) DESC | 2+3 = 5 Marks

What is “Spread Sheet”? What are the terms commonly used to refer to
parts of the spread sheet?

Answer:

A spreadsheet is a program designed specifically for processing data in
tabular form. These data may be numerical or textual, although most of the
functions of a spreadsheet are for the former kind. .

The following terms are commonly used to refer to parts of the spreadsheet:
1. Mouse cursor: The pointer in Excel takes the form of a cross.
Active cell: The current or selected cell.

Cell reference: The unique designator for a cell.

Menu bar: The horizontal area at the top of the Excel window
containing the names of the various “drop-down” menus. In the
example at right, the menu bar is shown with the Edit menu activated.

el
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5. Toolbar: Two horizontal areas below the menu bar containing buttons,
each with an icon representing the operations performed by the tool;
these consist of the standard toolbar and the formatting toolbar. Moving
the cursor onto the button causes an explanatory caption for it to be
displayed briefly.

6. Formula: An expression entered into a cell that is designed to be
evaluated by the spreadsheet software.

7. Formula bar: The horizontal area beneath the toolbar and to the right,
where formulas are displayed when they are entered and whenever a
cell containing a formula is selected.

8. Sheet tabs: The tab-like entities at the bottom of the workbook area,
designated by “Sheet 17, “Sheet 2”. Clicking on a tab causes the named
sheet to be displayed.

9. Vertical scroll bar: The bar at the right-hand edge of the Excel
window, used for scrolling up and down the sheet; similarly the
horizontal scroll bar is used for right and left scrolling.

TQ 1.4 | PYQ | 2014-Dec [7] (b) [ DESC [ 243 = 5 Marks

What do you understand by the term “Business Intelligence? How you
would choose the right business solution?

Answer:

Business Intelligence (Bl) is the ways in which we store and use business
information. It encompasses the technologies applications and means for
collecting, integrating, analyzing and presenting business data. Using data
that has been stored in a data warehouse, software applications are able to
use this data to report past business information as well as predict future
business information, including trends, threats, opportunities and patterns.
Popular Bl applications are very complex and experts in this field are in high
demand. Some of the currently popular enterprise level systems, which can
manage information about all of the business functions and systems, are
sold and implemented by Oracle, SAP, IBM and Hewlett Packard (HP).
Companies often need in-house experts in these systems to assist with the
implementation and the on-going use of these systems, which are quite
complex!
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Business Intelligence is becoming a critically important tool that can allow
your company to better understand your customers and suppliers, or
measure the efficiency of your own internal operations. If you are new to Bl,
try reading our Business Intelligence Overview first. Now, it’s time to start
planning a new BI project. You will need to design the right Bl solution for the
kind of analysis you plan to do and evaluate your existing IT infrastructure to
ensure that it can support this kind of solution.

“Choosing the Right Bl Solution: Bl tools offer functionality ranging from

simple reports to drill-down analytical solutions targeted at specific industries

and operational environments. When choosing a Business Intelligence

solution, firms need to ask two key questions:

1. What kind of data needs to be analyzed and where does it come from?
Many packaged application and database vendors include some Bl
functionality in their core product and if you plan to source all of your
data from the same application or database you may not need to buy
additional products. However, this strategy may also limit the analytical
range.

2. Who will be doing the analysis and how do they need to receive the
results? :
Historically, report or analysis requests would be sent to the IT
department, which would then code and generate the report. Today, Bl
is on the front lines of business and the tools may well be used by
executives or sales and marketing professionals. As a result, firms need
to know the technical capabilities of the end user upfront.

TQ 1.5 | PYQ | 2015-Jun [7] (b) DESC | 5 Marks
Explain about the “Dashboard”.
Answer:

Dashboard In information technology:

A dashboard is a user interface that, somewhat resembling an automobile’s
dashboard, organizes and presents information in a way that is easy to read.
However, a computer dashboard is more likely to be interactive than an
automobile dashboard (unless it is also computer- based). To some extent,
most graphical user interfaces (GUIs) resemble a dashboard. However,
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some product developers consciously employ this metaphor (and sometimes
the term) so that the user instantly recognizes the similarity.

Some products may aim to integrate information from multiple
components into a unified display refer to themselves as dashboards. For
example, a product might obtain information from the local operating system
in a computer, from one or more applications that may be running, and from
one or more remote sites on the Web and present it as though it all came
from the same source. Hewlett Packard developed the first such product,
which began as a tool for customizing Windows desktops called Dashboard,
the HP product was subsequently acquired by Borland and then a company
called Starfish, Microsoft's Digital Dashboard tool incorporates Web-based
elements (such as news, stock quotes, and so on) and corporate elements
(such as e-mail, applications, and so on)into Outlook. Dashboards may be
customized in a multitude of ways and named accordingly, generally, for
example as-a general corporate or enterprise dashboard, or more
specifically, as a ClO or CEO dashboard.

TQ1:6 | PYQ [ 2023-Jun [9] (b) () DESC

What do you mean by Business Intelligence (BI) software?
Answer:
Business Intelligence (Bl) Software is a set of business analytics solutions
used by companies to retrieve, analyse and transform data into useful
business insights usually within easy -to-read visualization - like charts,
graphs and dashboards. Examples of the best Bl Tools include data
visualization, data warehouses, interactive dashboards and BI reporting
tools. A Bl Solution pulls internal data produced by a company, into an
Analytics platform for deep insights as to how different parts of a business
affect one another,

Bl software interprets a sea of quantifiable customer and Business
actions and queries based on patterns in the data.

2 Marks

TQ 1.7 | PYQ | 2023-dun [9] (b) (ii) DESC | 4 Marks
Discuss in brief what are the features of R Programming Language.

YANER CMA Final Gr. 11 Paper 16 508

Answer:
Features of R Programming language are stated below:
1. Statistical features of R Programming Language:
* Basic Statistics: Most common terms of basic statistics are Mean,
- Median and Mode which are the Measures of Central Tendency for a
dataset. These can be very easily computed using R.

* Static Graphics: R is rich with facilities for creating and developing
interesting Static Graphics. R contains functionality for many plot types
including graphic maps, mosaic plots, bi-plots and the list goes on.

* Probability Distributions: Probability Distributions play vital role in
statistics. By using R various types of problems related to probability
distributions (such as Binomial Distribution, Normal Distribution,
Student's Distribution, Chi Square Distribution etc.) can be handled
very easily.

* Data Analysis: It provides a large, coherent and integrated collection
of tools for data analysis. (Any 2)

2. Programming features of R Programming Language:

* R Packages: One of the major features of R is the fact that it has a
wide availability of libraries. R has CRAN (Comprehensive R Archive
Network) which is repository holding more than 10,000 packages.

* Distributed Computing: Distributed computing is a model in which
components of a software system are shared among multiple
computers to improve efficiency and performance. Packages like ddR
and multidplyr are used for distributed programming in R.

—-—.__“

TQ PYQ | 2014-Jun [8] (b) | DESC | & Marks

-Discﬁss the different types of ‘Online Analytical Processing (OLAP)?
Answer:
Different types of Online Analytical Processing (OLAP) are:

Types of Data Analytics

THEORY QUESTIONS
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Multidimensional

MOLAP is a “multi-dimensional online analytical processing”. “MOLAP” is the
‘classic’ form of OLAP and is sometimes referred to as just OLAP. MOLAP
stores the data in an optimized multi-dimensional array storage, rather than
in a relational database. Therefore, it requires the pre-computation and
storage of information in the cube - the operation known as processing.
MOLAP tools generally utilize a pre-calculated data set referred to as a data
cube. The data cube contains all the possible answers to a given range of
questions. MOLAP tools have a very fast response time and the ability to
quickly write back data into the data set.

Relational

ROLAP works directly with relational databases. The base data and the
dimension tables are stored as relational tables and new tables are created
to hold the aggregated information. This methodology relies on manipulating
the data stored in the relational database to give the appearance of
traditional OLAP’s slicing and dicing functionality. In essence, each action of
slicing and dicing is equivalent to adding a “WHERE” clause in the SQL
statement. ROLAP tools do not use pre-calculated data cubes but instead
pose the query to the standard relational database and its tables in order to
bring back the data required to answer the question. ROLAP tools feature
the ability to ask any question because the methodology does not limit to the
contents of a cube. ROLAP also has the ability to drill down to the lowest
level of detail in the database.

Hybrid

There is no clear agreement across the industry as to what constitutes
“Hybrid OLAP”, except that a database will divide data between relational
and specialized storage. For example, for some vendors, a HOLAP database
will use relational tables to hold the larger quantities of detailed data and use
specialized storage for at least some aspects of the smaller quantities of
more-aggregate or less-detailed data. HOLAP addresses the shortcomings
of MOLAP and ROLAP by combining the capabilities of both approaches.
HOLAP tools can utilize both pre-calculated cubes and relational data
sources.
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TQ3.2 | PYQ | 2017-Jun [4] (b)

What is ‘OLAP’? Write a brief note on ‘OLAP".
Answer:
On-line Analytical Processing (OLAP) is a category of software technology
that enables analysts, managers and executives to gain insight into data
through fast, consistent, interactive access to a wide variety of possible
views of information that has been transformed from raw data to reflect the
real dimensionality of the enterprise as understood by the user.

OLAP functionality is characterized by dynamic multi-dimensional
analysis of consolidated enterprise data supporting end user analytical and
navigational activities including:

DESC | 5 Marks

s Calculations and modeling applied across dimensions, through

hierarchies and/ or across members
» Trend analysis over sequential time periods
*  Slicing sub-sets for on-screen viewing
» Drill-down to deeper levels of consolidation
» Reach-through to underlying detail data
« Rotation to new dimensional comparisons in the viewing area.

OLAP is implemented in a multi-user client/server mode and offers
consistently rapid response to queries, regardless of database size and
complexity. OLAP helps the user synthesize enterprise information through
comparative, personalized viewing, as well as through analysis of historical
and projected data in various "what-if' data model scenarios. This is
achieved through the use of an OLAP server.

An OLAP server s a high-capacity, multi-user data manipulation engine,
specifically designed to support and operate on multi-dimensional data
structures. The OLAP server may either physically stage the processed
multidimensional information to deliver consistent and rapid response times
to end users, or it may populate its data structures in real-time from relational
or other databases, or offer a choice of both. Given the current state of
technology and the end user requirement for consistent and rapid response
times, staging the multi-dimensional data in the OLAP Server is often the
preferred method.
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The core of any OLAP system is an OLAP cube (also called as
hypercube). It consists of numeric facts called measures which are
categorized by dimensions.

Tools for Data Analytics

THEORY QUESTIONS

41 | PYQ | 2021-Dec [2] SN | 3Marks
Write Short Note on OLAP Server

[Sec. C - Six LAQ]

Answer:

OLAP (Online Analytical Processing) Server:

OLAP Server is a high capacity, multi-user data manipulation engine
specifically designed to support and operate on multi-dimensional data
structures. The design of the server and the structure of the data are
optimized for rapid adhoc information retrieval in any orientation, as well as
for fast, flexible calculation and transformation of raw data based on
formulaic relationships. The OLAP Server may either physically stage the
processed multi-dimensional information to deliver consistent and rapid
response times to end users or it may populate its data structures in real time
- from relational or other databases, or offer a choice of both.
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