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o Ilustration - 398 | =
Nine villages in a certain administrative area contain 720, 130, 150, 240, 960, 100, 52, 36, 532
fields respectively. Make a random selection of six fields using the random number tables,

— Illustration - &@84 2.
Frontier Bakery keeps stock of a popular brand of cake. Daily demand based on
past experience is as given below:-

Experience indicates &‘\\0 ~)
0 15

Daily demand 25 35 45 50
T Probability 0. 01 0.15 0.20 0.50 0.12 0.02

Consider the following sequence of random
numbers:-R. No. 48,78, 09, 51, 56, 77, 15, 14, 68, 09.
—— Using the sequence, simulate the demand for the next 10 days
Find out the stock situation if the owner of the bakery decides to make 35 cakes every
— day. Also estimate the daily average demand for the cakes on the basis of simulated data.

INe3
IHustration - 334

i ideri i i duct.
The management of ABC company 1S considering the question of marketing a new pro
The fixed 2051: required in the project is Rs. 4,000. Three factors are 9ncerta|n viz. the selling
price, variable cost and the annual sales volume. The product has a life of only one year. The
management has the date on these three factors as under:

Selling price Probability | Variable Cost Probability | Sales volume Probability
R Rs. RS. (Units)
3 0.2 i 0.3 2,000 0.3
= 4 0.5 2 0.6 3,000 0.3

5 0.3 3 0.1 5,000 0.4

e consider the following sequence of thirty random numbers:
81 32 60 04 46 31 67 25 24 10 40 02 39 68

o8 59 66 90 12 .64 79 31 86 68 82 89

25 11 98 16 . .
Using the sequence (First 3 random numbers for the first trial, etc.) simulate the average

profit for the above project on basis of 10 trials.

O

-3 —
T A car rental agenﬂy has collected the following data on the demand for
five seater vehicles over the past 50 days.

Daily Demand 4 5 6 7 8
No. of Days 4 10 16 14 6
The agency has only 6 car*.; currently.
e 1) Use the fol.lowing 5 random numbers to generate 5 days of demand
for the rental agency.Random No.:- 15, 48,71, 56, 90

2) What is the average numberof cars rented per day for the 5 days ?
3) How many rentals will be lost over the 5 days?
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2000 - Nov [6] (b) A retailer deals in a perishable commodity. The daily demand and supply are
variables. The data for the past 500 days, show the following demand and supply:

Supply Demand
Availability (k.g.) No. of days pemand (kg.) No. of days
10 40 10 50
- 20 50 20 110
o 30 190 30 200
5 40 150 40 100
- 50 70 50 40
The retailer buys the commodity at Rs. 20 per kg. and sells it at Rs. 30 per kg. Any
S commaodity remains at the end of the day, has no saleable value Moreover, the loss (unearned
profit) on any unsatisfied demand is Rs. 8 per kg. Given the following pair of random 4
numbers, simulate 6 days sales, demand and profit.

(31, 18): (63, 84): (15, 79): (07, 32): (43, 75): (81, 27)
— The first random number in the pair is for supply and the second random number is
for demand viz. in the first pair (31, 18), use 31 to simulate supply and 18 to simulate

— demand. Asn: Rs. 400

Illustration - %7 6 O G .
2001 - May [6] (b) An investment company wants to study the investment projects based |
on market demand, profit and the investment required. Which are independent of each
other. Following probability distributions are estimated for each of these three factors:

Annual demand
(Units in thousands)

25 30 35 40 45 50 55
.0.05 0.10 0.20 0.30 0.20 0.10 0.05

—— Probability :
profit per Unit : '3.00 5.00 7.00 9.00 10.00
= Probability : 0.10 0.20 0.40 0.20 0.10

Investment Required

(in thousands of Rupees) 2,750 3,000 3,500

Probability 0.25 0.50 0.25

___ - Using simulation process, repeat the trial 10 times, compute the investment on each
trial taking these factors into trial. What is the most likely return?

Use the following random numbers:

- (30, 12, 16); (59, 09, 69); (63, 94, 26); (27, 08, 74);
(64, 60, 61); (28, 28, 72); (31, 23, 57); (54, 85, 20);
(64, 68, 18); (32, 31, 87)

In the bracket above, the first random number is for annual demand, the second one is
for profit and the last one is for the investment required. (10 marks) [S. A. 39] Ans:- The
highest likely return is 13.33%, which corresponds to annual demand of 40,000 units
o resulting in a profit of Rs. 10 per unit requiring an investment of Rs. 30,00,000.

Illustration - 256 & ¥/ Grle7

2004 - May [6] (c) A compan
B } - ) y manufactures a component which requi i
:;szﬁg:.:::l:ht::lthof thg component'ls _therefore subjected to a stggél::a?i:;gc‘;:;%:ete "
Y Pl ;.re is any defect in it. The defects are classified into three cate .est tP
et I i.s f defect £ to:f-::i ;3 :::a guftput, it is scrapped. If defect B or C occurs in g::es o
1 { e defect. The machine time requi
i required
omponent is 30 minutes and that for defect C is 45 minutes. Thqe prob;gi:'ii‘izgr:rngse :tnzer

Def
Defect occurring eoff; N I_DeJezct B Defect C -
Defect not occurring 0.85 o'sg g.;g

Using the following random numbe i
) rs, simulate a study of 10 item a
etermine the number of items with no defects, number of items scrapp:dorlgztt%u;:c'::'rence of

defect A and the total machine time
e T, required for rework due to occurrence of defect B or C.

. 48 55 91 40 293 o1
Random number for defect B: . 63 a7 52 =

— a7 36 57 04 79 55
1
Random number for defect C: 0 13 =24 g

82 95 18 96 20 84 56 11 52 03

Ans:- Rectification time required on networking is 165 minutes

(7 marks) [S. A. 27] -
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Illustration - 296 ? <
- Dr. STRONG is a dentist who schedules all her patients for 30 minutes appointments. Some of
the patients take more or less than 30 minutes depending on the type of dental work to be
done. The following summery shows the various categories of work, their probabilities and
the time needed to complete the work:

Category Time Required Probability of Category
Filling 45 minutes 0.40
o Crown 60 minutes 0.15
Cleaning 15 minutes 0.15
T Extraction 45 minutes 0.10
Checkup 15 minutes 0.20

Stimulate the dentist’s clinic for four hours and determine the average waiting time for the
patients as well as the idleness of the doctor. Assume that all the patients show up at the
clinic at exactly their scheduled arrival time starting at 8.00 a.m. Use the following random
numbers for handling the above problem.

40 82 11 34 25 66 17 79

— Ilustration - 29 @ 4

A company manufacturers 30 items per day. The sales of these items depends upon
ESt demand which has the following distribution:

Sales (Units) Probability
o 27 0.10
28 0.15
o 29 0.20
30 0.35
o 31 0.15
32 0.05

The production cost and sales price of each unit are Rs. 40.and Rs. 50 respectively. Any

— unsold product is to be disposed off at a loss.of Rs. 15 per unit. There is a penalty of Rs. 5 per
unit if the demand is not met.
Using the following random numbers estimate total profit / loss for the company for the
next 10 days:

e 10, 99, 65, 99, 95, 01, 79, 11, 16, 20
If the company decides to produce 29 items per day, what is the advantage or disadvantage
! to the company?

B 4H_ _—

el\tﬁ 2000 - May [5] (c) A book - store wishes to carry System Analysis and Design in stock. Demand is
‘ probabillstic and replenishment of stock takes 2 days (i.e., if an order is placed in March 1, it will
be delivered at the end of the day on March 3). The probabilities of demand are
given below:
Demand (daily) : 2] 1 2 3 4
Probability : 0.05 0.10 0.30 0.45 0.10
Each time an order is placed, the store incurs an ordering cost of Rs. 10 per order. The
store also incurs a carrying cost of Rs. 0.50 per book per day. The inventory carrying cost is
calculated on the basis of stock at the end of each day. The manager of the book-store
wishes to compare two options for his inventory decision: ’
A. Order 5 books, when the inventory at the beginning of the day plus orders outstanding
is less than 8 books.
B. Order 8 books, when the inventory at the beginning of the day plus orders outstanding
is less than 8 books.
== Currently (beginning of the 15t day) the store has stock of 8 books plus 6 books ordered
2 days ago and expected to arrive next day. Using Monte- Carlo simulation for 10 cycles,
- recommend which option the manager should choose?
The two digit random number are given
- below: 89, 34, 78, 63, 61, 81, 39, 16, 13, 73 =
Ans:- The Manager should go for Optian B, as its Total Cost Rs. 42.50 is less than Option A
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I Illustration 258~ GNQ—J\

i i ing time - ta ‘must have
. ' irli erating 7 'days a weeL has given thefoll?wmg tm!e_ table. Crews must h;

:Ynz;i:.i:n::\olzyovergof § hours between flights. Obtain the paining flights and minimizes
- layover time away from home. For any given pairing the crew will be based at the city that

' results in the smaller layover:Ans = 40 HRS

Chennai Mumbai Mumbai - Chennai E
Flight Depart. Arrive Flight Depart. Arrive
! Number Number
Al 6 AM 8 AM B1i 8 AM 10 AM
A2 8 AM 10 AM B2 9 AM 11 AM
A3 2 PM 4 PM B3 2 PM 4 PM
Ad 8 PM 10 PM B4 7 PM 9 PM

An accounts Officer has 4 subordinates and 4 tasks. The subordinates differ in  ~
f efficiency. The tasks also differ in their intrinsic difficulty. His estimates of the
time each would take to perform each task is given in the matrix below. How
should the tasks be allocated one to one man, so that the total man hours are
minimized?

1 11 111 IV
1 8 26 17 11 N
2 13 28 4 26
3 38 19 18 i5 -
4 19 26 24 10

Let us apply the above steps take the above example.
Ans = 41 HRS.

‘Illustration 254:~ @\\\Q B

A manager has 5 jobs to be done. The following matrix shows the time taken by
the j-th job (j = 1,2...5) on the i-th machine (I = 1,2,3...5). Assign 5 jobs to the 5
machines so that the total time taken is minimized

Lt Jabs
1 2 3 4 5 -
I 9 3 4 2 10
11 12 10 8 11 9 -
IIx 11 2 9 0 8
v 8 0 10 2 1
v 7 5 6 2 9

Ans = 19 HRS -

P e L) . acledarrlae

Illustration Z20:- 14”
— A factory is going to modify of a plant layout to install four new machines M1, M2, M3 and
M4. There are 5 vacant places J, K, L, M and N available. Because of limited space machine
M2 cannot be placed at L and M3 cannot be placed at J. The cost of locating machine to
piace in Rupees is shown below:

| Depots
J K L M N o
M1 i8 22 30 20 22
M2z 24 18 - 20 18 —
Ms - 22 28 22 14
Mas 28 16 24 14 16 ) =

Required: .
Determine the optimal assignment schedule in such a manner that the total costs are kept

at a minimum. o
Ans = 64
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Illustration 28X~ \
—  An Electric Data Proces
centre wants three app

Ilustration @ \S
A manufacturing company,
respectively for
therefore it is es
the following sales:
Zone A
Zone B
Zone C
Zone D
The engineers are having
yearly sales are proporti
expected total sales is to
next best to the second riche
Find the optimum assignmen
sales. Ans = 3,92,000

assignment.
timated that a parti

centre estimates the compu

L

sing (ED) centre ha

4,20,000
3,36,000
2,94,000
4,62,000

different sa
onal to 14, 9,

Application Software Programs as fo

Assign the software professionals to the appl

lows:

les ability. Working under the same conditions, their
11 and 8 respectively. The criteria of maximum
be met by assigning the best engineer to the richest zone, the
st zone and so on.

t and the maximum

s- three - expert Software professionals. The
lication software programs to be developed. The head of EDP |
ter time in minutes required by the experts for development of

four has zones A, B, C, D and four sales engineers P, Q, R, S
Since the zones are not equally rich in sales potential,
cular engineer operating in particular zone will bring

Software programs

Computer time (in minutes)
required by software Professionals

1 100 85 70 . |
2 5070110 i
3 110 120 130

minimum usage of computer-time.

ication software programs to ensure

Illustration 265>

A marketing manager has 4 subordi
: rdinates and 4 tasks. i i
efficiency. The tasks also differ in their intrinsic difficulty. HisT::ti:g::;dci):i?es ticrl:nf:e;a l:
c

\ T

subordinate would take to
perform each task is given i i
task be allocated one to one man so that the totgl rrlanI ll tl':‘:u:;a;:lex nlzrr:?rmz::;v SHeESige l

Ans = 82

BWNR

I II 111
16 52 34 ;‘2’
26 56 8 52
76 38 36 30
38 52 a8 20

Illustration 2&Y:- 1 8

The cost matrix giving selling costs per unit of a product by salesman A, B, Cand D in

regions Ry, R2, R3 and R4 is given below:
A

(i) Assign one salesman to one region to minimize the selling cost.

(ii) If the selling price of the product is Rs. 200 per unit and variable cost excluding the -

B C D .
Ry 4 12 16 8 s
Rz 20 28 32 24
R3 36 44 48 40 o
Ra 52 60 64 56

selling cost given in the table is Rs. 100 per unit, find the i
maximize the contribution. i ’ Regiupmantthat wonlgH
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The Transportation Problem
Chapter 13. TRANSPORTATION i

Q. 2% lq Solve the following transportation problem for minimum cost.
D2 '

D1 D3 D4
Q1 5 3 6 2 19
Q2 4 7 9 1 37
Q3 3 4 7 5 34
16 18 31 25
Ans :-355
Q. 223. A0
Factory Destination
1 2 3 Supply to be exhausted
A 5 1 7 10
B 6 4 5 80
C 3 2 5 15
Deman 75 20 50
d

Since there is not enough supply, some of the demands at the three destinations may not be
satisfied. For the unsatisfied demands, let the penalty costs be rupees 1,2 and 3 for destinations
(1), (2) and (3) respectively. Find the optimal allocation that minimizes the transportation and
penalty cost.

Solution = 505

Q. m The Link manufacturilng company has several plants, three of which manufacture two principal

& products, standard card table and deluxe card table. A new deltixe card table will be introduced which

[ much be considered in term of selling price & costs. The selllng prices are : Standard Rs. 14.95,
Deluxe Rs. 18.95, and new Deluxe Rs. 21.95.

Requirements i Variable costs Available plant capacity
Model Quantity | PlantA Plant B PlantC Plant capacity
Standard 450 8.00 7.95 8.10 A 800
Deluxe 1,050 8.50 8.60 8.45 B 600
New Deluxe 600 9.25 9.20 9.30 o] 700

Solve this problem for maximum contribution

Q. 278. The cost per unit of transporting goods from the factories X, Y, Z to destinatlons. A, B and C, and
the quantities demanded and supplied are tabulated below. As the company is working out the

OU)\ optimum loglstics, the Govt.; has announced a fall In oll prices. The revised unit costs are exactly half
the costs glven in the table, You are required to evaluate the minimum transportation cost.

~

) . . m A B c Supply
X 15 ) 6 10

) Y 21 12 6 10
z 6 18 9 10

) Demand 10 10 10 30

Answer = 105

AW
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The Transportation Probler

Q. 28% PradeepPatll enterprises Is having three plants manufacturing dry ~ cells, located at differe
locations. Production cost differs from plant to plant. There are five sales offices of the compai
located in different regions of the country. The sales prices can differ from region to region. Ti
shipping cost from each plant to each sales office and other data are given by following table:

A3

ar

Q.2 ?ﬁygl and Co. has provided the following data seeking your advice on optimum Investment strategy:

-

Production cost per Production data table Plant No.
unit Maximum capacity in No. of ]
units !
20 150 1
22 200 2
18 125 3
Shipping cost & demand & sales price table l
Shipping cost i
Sales1ofﬁce Saleszoffice Salessoffice Sales4office Salessoffice
Plant 1 1 1 5 9 4 |
Plant 2 9 7 8 3 6 f
Plant 3 4 5 3 2 7
Demand & Sales prices
' Sales office | Sales office | Sales office | Sales office | Sales office
N 1 2 3 4 5
' Demand 80 100 75 45 125
Sales price 30 32 31 34 29

Find the production and distribution schedule most profitable to the company (10

marks) Ans : 3,170

Investment made at the Net return data (in paise) of selected | Amount available
beginning of the year investments (Rs. Inlakhs)
P Q R s
1 95 80 70 60 70
2 75 65 60 50 40
3 70 45 50 40 90
4 60 40 40 30 30
Maximum Investment (Lakhs) 40 50 60 60 -

The following additional information are also provided

- P, Q,Rand S represents the selected investments

- The company has decided to have four years investment plan

- The policy of the company is that amount invested in any year will remain so until the end of
the fourth year.

- The values {Paise) in the table represent net returns on investment of one Rupee till the end
of the planning horizon (for example, a Rupee invested in investment P at the beginning of
year 1 will grow to Rs. 1.95 by the end of the fourth year, yielding a return of 95 paise). Using

the above, determine the optimum investment strategy.
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The Transportation Problem

Q282. The foilowing table shows all the necessary information on the avallable supply to each warehouse,
&5 the requirement of each market and the unit transportation cost from each warehouse to each market:

Market
| 1 i [\ Supply
A 5 2 4 3 22
Warehouse 4 8 1 6 15
B .
C 4 6 7 5 8
Requirement 7 12 17 9

The shipping clerk has worked out the following schedule from his
experience: 12 Units from A to Il
1 unit from A to lll
9 Units from A to IV
15 Units from B to 1l
7 Units from C to | and
1 Unit from C to Il
You are required to answer the following:
0] Check and see If the clerk has the optimai schedule;
(i) Find the optimal schedule and minimum total shipping cost;
and Answer : 104

@288 A company has three warehouses Wy, W2 and Wj. It Is required to deliver a product from these
&(: warehouses to three customers A, B and C. There warehouses have the following units In stock.

Warehouse: W4 W3 W3
No. of units: 65 42 43
And customer requirements are:
Customer: A B C
No. of units: 70 30 50
The table below shows the costs transporting one unit from warehouse to the cutomer:
Warehouse
Wi W2 W,
A 5 7 8
Customer 4 4 6
B —_—
[ - 6 7 7

Find the optimal transaction rotes.
Answer :- Total cost = Rs. 830
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The Transportation Problex

09\(1 Qe84 4299 —- May [3] (b) A company has three warehouses Wq,Wz, and W3 it is required to
deliver a product from these warehouses to three customers A, B and C. The warehouses have
the following units in stock:
Warehouse : Wy Wz Wi

No. of Units : 65 42 43
and customer requlrements are: '5
Customer @ A B8 C |

No. of Units : 70 30 50
The table below shows the costs of transporting one unit from warehouse to the customer:

Warehouse
Wy W2 W;

A 5 7 8
Customer B 4 4 6 |

C (] 7 7 ) |
Find the optimal transaction route. (10 marks) [S.A. 25]
Ans:- Warehouse GCustomer Unit Total Cost (Rs.)

W4 A 65 325

W2 A 5 35

W2 B 30 120

W2 Cc 7 49

W; C 43 301

Total 830

28/ Q2852087 May.[1] {C} (b) The initial allocation of a transportation problem, along with the unit cos'
of transportation from each origin to destination is-given below. You are required to arrive at the
minimum transportation cost hy the Vogel’s Approximation method and check for optimality.

(Hint: Candidates may consider Uy =0 atRow 1 for initial cell evaluation)

Requirement “
11 H 8 J_s_ 2L—4 18 ?
9 m 9 1& 9 6 10
7 6 3 7 7 8
9 3 5 6 1 4
Availability
12 8 8 8 4 40

Answer :-Optimal cost = Rs. 204

PROF.DANI KHANDELWAL/ C.A.FINAL/ADVANCED MANAGEMENT ACCOUNTING

CCI Online Coaching
www.CAclubindia.com/coaching
1800-3000-0505



'
i

The Transportation Problem

2.
megaoa — May [6] (a) Goods manufactured at 3 plants, A, B and C are required to be transported to
sales outlets X, Y and Z. The unit of transporting the goods from the plants to the outlets are given
below:
Plant A B C Total Demand
Sales outlets
X 3 9 6 20
Y 4 4 6 40
Y4 8 3 5 60
Total supply 40 50 30 120

You are required to:

() Compute the initial allocation by North — West Corner Rule.

(i) Compute the initial allocation by Vogel's approximation method and check whether it is optional.

(iii) State your analysis on the optionality of ailocation under North ~ West corner Rule and Vogel's
Approximation method. (10 marks) [S.A. 20]

Ans:- (1) Initial Total Cost 460
(ii) Initial solution 460, It is optimal
(iil) Solution under both methods is optimal
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Learning Curve
Chapter 12. LEARNING CURVE THEORY

Question 21 30

A company has 10 direct workers, who work for 25 days a month of 8
hours per day. The estimated down timels 25% of the total available time.
The company received an order for a new product. The first unit of thénew
product requires-40 direct labour hours to manufacture the product. The
company expects 80% (index is —0.322) learning curve for this type of
work. The company uses standard absorption costing and the cost data are

as under:

Direct materials Rs. 60 per unit

Direct labour Rs. 6 per direct labour hour
Variable overheads Rs. 5 per direct labour hour
Fixed overheads Rs, 7,500 per month.

(1) Calculate the cast per unit of the first order of 30 units.

(ii) It the company receives a repeat order for20 units, what price will be
quoted to yield a profit of 25% on selling price?

. Question 222 3|

An electronics firm which has developed a new type of fire-alarm system 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-alarm systems
First 100
Second 60
Third 40

PROF.DANI KHANDELWAL/ C.A.FINAL/ADVANCED MANAGEMENT ACCOUNTING
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Learning Curve

The firm estimates the following cost per unit for the first order:
Direct materials - Rs. 500

Direct Labour -

Deptt. A (Highly automatic) 20 hours at Rs. 10 per hour.

Deptt.B (Skilled labour) 40 hours at Rs. 15 per hour.

Variable overheads 20% of direct labour

e e

Fixed overheads absorbed:
Deptt. A Rs. 8 per hour
Deptt. B Rs. 5 per hour

Determine a price per unit for each of the three orders, assuming the firm
uses a mark upof 25% on total costs and allows for an 80% learning curve.

Extract from 80% Learning curve table:

X 1.0 13 14 15 16 17 1.8 19 20
Y(%) 100.0 91.7 895876 861 844 830 815 80.0

x represents the cumulative total volume produced to date expressed as
a multiple of the initial order.

Y Is the learning curve factor, for a given X value, expressed as a
percentage of the cost of the initial order.
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Learning Curve
Question &8 2 2

XYZ & Co. has given the following data:

80% Average — Time Curve

Cumulative Average Total- Marginal
Units (X) Hours Hours Hours

1 100 100 100

2 80 160 60

3 ? ? ?

4 64 256 ?

Required : Fill in the blanks.
Question 22 3>

A customer has asked your company to prepare a bid on supplying 800
units of a new product Production will. be in batches of 100 units. You
estimate that costs for the first batch of 100 units will average Rs. 100 a
unit. You also expect that a 90% learning curve will apply to the
cumulative labour cost on this contract.

Required :
(a) Prepare an estimate of the labour costs of fulfilling this contract.

(b) Estimate the Incremental labour cost of extending the production run to
produce an additional 800 units.

c) Estimite the incremental labour cost of extending the production run from
800 units to 900 units.

PROF.DAN! KHANDELWAL/ C.A.FINAL/ADVANCED MANAGEMENT ACCOUNTING
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Learning Curve

Question & 34 -
|
CYZ Co., has observed that a 90% learning curve ratio applies to all labour !
related costs each time a new model enters production. It is anticipated that
320 units will be manufacture during 1999. Direct labour cost for the first lot

of 10 units amounts to 1,000 hours at Rs. 8 per hour. Variable overhead

cost is assigned to products at the rate of Rs. 2 per direct labour hour. You |
are required to determine :

i) Total labour and labour.related costs to manufacture 320 units of output

i) Average cost of (a) the first 40 units produced (b) the first 80 units, (c)
the first 100 units. - '

iif) !ngremental cost of (a) units 41 — 80 and (b) units 101 — 200.
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B lustration @ 3S

3 — Bosch Ltd. has developed a special product. Details are as follows: The product will have a life cycle

E =4 of 5,000 units. It is estimated that market can absorb first 4,500 units at ¢ 64 per unit and then the
B product will enter the "decline” stage of its life cycle,

g " The company estimates the following cost structure:

7 >

g - Direct Labour.....................cccc.oonie T 6 per hour

2 = Other variable costs.......................... ¢ 19 per unit

Q = Fixed costs will be & 40,000 over the life cycle of the product. The ‘labour rate’ and both of these
o costs will not change throughout the product's life cycle.

J > The first batch of 100 units will take 1,000 labour hours to produce. There will be an 80% learning

g ) curve that will continue until 2,500 units have been produced. Batches after this level will each take

,.J o the same amount of time as the 25t batch. The batch size will always be 100 units.

] -~

| e

4.
vl

)
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m STRATEGIC COST MANAGEMENT AND PERFORMANCE EVALUATION

Required

CALCULATE average selling price of the final 500 units that will allow the company to eam a total
profit of & 80,000 from the product if average time for 24 batches is 359.40 hours.

(Note: Learning coefficient is —0.322 for learning rate of 80%).

The values of Logs have been given for calculation purpose:

log 2 = 0.30103; log3 = 0.47712; log5 = 0.69897; antilog of 2 534678 = 342.51; antilog of 2.549863
= 354.70; antilog of 2.555572 = 359.40; antilog of 2.567698 = 369.57

Solution
Average ‘Selling Price’ of the final 500 units
Direct Labour [(8,867.50 hrs. + 241.90 hrs. x 25 batches) x X 6] 89,490
Add- Other Variable Costs (5,000 units x ¥ 19) 95,000
Add: Fixed Costs 40,000
Total Life Cycle Cost 2,24,490
Add: Desired Profit 80,000
Expected Sales Value (5,000 units x ¥ 19) 3,04,490
Less: Sales Value {4,500 units x T 64) 2,88,000
Sales Value (Decline Stage) ...(A) 16,490
Sales Units (Decline Stage) ..-(B) 500
Average Sales Price per unit ...(A) (B) 32.98
Workings

(i) The cumulative average time per batch for the first 25 batches

The usual learning curve model is

y = axb
Where .
y = Average time per batch {(hours) for x batches
a = Time required for first batch (hours)
x = Cumulative number of batches produced
b = Learning coefficient

The Cumulative Average Time per batch for the first 25 batches
y = 1,000 x (25)-032

e e D o N e e e e e o e o |
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PRICING DECISION “

logy = log 1,000 - 0.322 x log 25

v ¥ U

g logy = log 1,000 - 0.322 x log (5 x 5)
. logy = log 1,000 -0.322 x [2 x log 5]
-8 logy = 3-0.322x[2x0.69897]
D logy = 2549863
D y = antilog of 2.549863
- y = 354.70 hours
(i) The time taken for the 25 batch
2 Total Time for first 25 batches = 354.70 hours x 25 batches
2 = 8,867.50 hours
B Total Time for first 24 batches = 359.40 hours x 24 batches
D = 8,625.60 hours
9 Time taken for 25th batch = 8,867.50 hours - 8,625.60 hours
I 3 = 241.90 hours
| \ Competition-Based Pricing Method
I 2 When a company sets its price mainly on the consideration of what its competitors are charging, its
D pricing policy under such a situation is called competitive pricing or competition-oriented pricing. It
I 2 is not necessary under competitive pricing to charge the same price as charged by the concern’s
I competitors. But under such a pricing the concern may keep its prices lower or higher than its
D compefitors by a certain percentage. It's own costs or demand may change, but the concern
I maintains its price because its competitors maintain their prices. Conversely, the concem will change
I 3 its price when its competitors change their price, even if its own costs or demand have not altered.
3 Different types of competitive pricing in vogue are as follows:
I 2 Going Rate Pricing
I It is a competitive pricing method under which a firm tries to keep its price at the average level
I B charged by the industry. The use of such a practice of pricing is especially useful where it is difficult
3 to measure costs. Adoption of going rate pricing will not only yield fair return but would be least
I disruptive for industry’s harmony.
I ? Going rate pricing primarily characterises pricing practice in homogeneous product markets, The
" concern selling a homogeneous product in a highly competitive market has actually very little choice
I about the setting of its price. There is apt to be a market determined price for the product, which is
I 3 not established by any single firm or clique of firms but through the collective interaction of buyers
= | and sellers. The concern which is going to charge more than the going rate would attract virtually no
l _ customers. The concern should not charge less because it can dispose of its entire output at the
I L going rate.
l E
i 3
1.
1 2
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STANDARD COSTING “ |

lllustration = L

City International Co. is a multiproduct firm and operates standard costing and budgetary control
system. During the month of June firm launched a new product. An extract from performance report
prepared by Sr. Accountant is as follows:

Output 30 units 25 units
Direct Labour Hours 180.74 hrs. 118.08 hrs.
Direct Labour Cost &1,19,288 &79,704

Sr. Accountant prepared performance report for new product on certain assumptions but later on he
realized that this new product has similarities with other existing product of the company.
Accordingly, the rate of learning should be 80% and that the leaming would cease after 15 units.
Other budget assumptions for the new product remain valid.

The original budget figures are based on the assumption that the labour has leaming rate of 90%
and learning will cease after 20 units, and thereafter the time per unit will be the same as the time
of the final unit during the learning period, i.e. the 20th unit. The time taken for 15t unit is 10 hours.

Required

Show the variances that reconcile the actual labour figures with revised budgeted figures in as much
detail as possible.

Note:
The leamning index values for a 90% and a 80% learning curve are -0.152 and -0.322 respectively.

[log 2= 0.3010, log 3 = 0.47712, log 5 = 0.69897, log 7 = 0.8451, antilog of 0.6213 = 4.181, antilog
of 0.63096 = 4.275]

Solution
Working Note

The usual learning curve model is

y = axb
} Where
) y = Average time per unit for x units
) a = Time required for first unit
X x = Cumulative number of units produced
b = Learning coefficient
)
3
2
s
)
J
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m STRATEGIC COST MANAGEMENT AND PERFORMANCE EVALUATION

W.NA1
Time required for first 15 units based on revised learning curve of 80% (when the time
required for the first unit is 10 hours)

y 10 x (15) 0322
logy = log 10 -0.322 x log 15
logy = log 10 -0.322 x log (5 x 3)
logy = log 10 -0.322 x [log 5 + log 3]
logy = 1-0.322x[0.69897 +0.47712]
logy = 0.6213
y = antilog of 0.6213
y = 4.181 hours
Total time for 15 units = 15 units x 4.181 hours
= 62.72 hours

Time required for first 14 units based on revised learning curve of 80% (when the time
required for the first unit is 10 hours)

y = 10x(14)-032
logy = log10-0.322 x log 14
logy = log10-0.322 x log (2 x 7)
logy = log10-0.322 x [log 2 + log 7]
logy = 1-0.322x[0.3010 + 0.8451]

logy = 0.63096
y = antilog of 0.63096
y = 4275hrs
Total time for 14 units = 14 units x 4.275 hrs
= 59.85 hrs

Time required for 25 units based on revised learning curve of 80% (when the time required for
the first unit is 10 hours)

Total time for first 15 units = 62.72 hrs
Total time for next 10 units = 28.70 hrs [(62.72 - 59.85) hours x 10 units]
Total time for 25 units = 62.72 hrs + 28.70 hrs

= 91.42hrs

3
n
C
u
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STANDARD COSTING m

W.N.2
Computation of Standard and Actual Rate
Standard Rate = ————?1 sl2c
180.74 hrs.
= ¥ 660.00 per hr.
Actual Rate = M
118.08 hrs.
= ¥ 675.00 per hr.
W.N3
Computation of Variances
Labour Rate Variance = Actual Hrs x (Std. Rate — Actual Rate)
= 118.08 hrs x (3660.00 — ¥675.00)
= %1,771.20 (A)
Labour Efficiency Variance = Std. Rate x (Std. Hrs — Actual Hrs)
= %660 x (91.42 hrs — 118.08 hrs)
= T17,595.60 (A)

Statement of Reconciliation (Actual Figures Vs Budgeted Figures)

Actual Cost

79,704.00
Less: Labour Rate Variance (Adverse) 1,771.20
Less: Labour Efficiency Variance (Adverse) 17,595.60
Budgeted Labour Cost (Revised)* ' 60,337.20

Budgeted Labour Cost (Revised)*

Std. Hrs. x Std. Rate
91.42 hrs. x T660
% 60,337.20

Relevant Cost Approach to Variance Analysis

Traditional approach to variance analysis is to compute variances based on total actual cost for
production inputs and total standard cost applied to the production output. This is ambiguous, when
inputs are limited. Failure to use limited inputs properly leads not only to increased acquisition cost
but also to a lost contribution. Therefore, it is necessary to consider the lost contribution in variance
analysis. When this approach is used, price or expenditure variances are not affected.
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o L.P.P.
— Chapter 14. Linear Programming Problem
. 6Ww3y
Q287 A tonic feed for cattle is to be prepared using two types of grain X4
and X». Each unit of grain Xq weights 4 gms, and contain 2 gms of protein.
- Each unit of grain X weights 5 gms. and contains 1 gm. of protein. The
__ feed is to weight at most 40 gms. and must contain at least 10 gms. of

protein. If the grain X4 cost 30 paise a unit and that Xz costs 10 paise a unit,

determine by graphical method the amount of two types of grain to be used
___in the preparation of the feed to minimize the cost yet meeting the
requirements.Formulate LP model for this problem.

I Q %g A manufacturer makes two products P1 and P2 using two
machinery M4 and Mg, Product P4 requires 2 hours on machine and 6
hours on machine Ma. Product P2 requires 5 hours on machine M1 and no
time on machine Ms. There are 16 hours of time per day available on

— machine M¢ and 30 hours on Ma. Profit margin from Pq and P2 is Rs. 2
and Rs. 10 per unit respectively. Formulate LP model for this problem.

3
— Q aa; A firm manufactures two products A and B on which profits earned
per unit are RS. 3 and Rs. 4 respectively. Each product is processed on

two machines, Mqjand Mj. The product A requires one minute of
processing time on M1 and two minutes on Mg while B requires one minute
— on M1 and one minute on Ma. Machine M1 is available for use for not more

than 7 hours 30 minutes, while Mz is available for 10 hours during any
working day. Formulate LP model for this problem.

Q@. A company produces fwo products X and Y, each of which requires
processing in three machines. The first machine can be used at most 70
hours; the second machine at most 40 hours; and the third machine at
most 90 hours. The product X requires 2 hours on machine 1,1 hour on
machine 2, and 1 hour on machine 3; the product Y requires 1 hour each
on machines 1 and 2, and 3 hours on the third machine. The profit is Rs.
50 per unit of X and Rs. 30 per unit of Y. Formulate LP model for this
problem.

PROF.DAN! KHANDELWAL/ C.A.FINAL/ADVANCED MANAGEMENT ACCOUNTING

CCI Online Coaching
www.CAclubindia.com/coaching
1800-3000-0505



/ L.P.P.

L.P.P.

Q agA- Maximize Z = 3xq + 4x2
Subject t02x1 + 3x2< 16 (machining time)
4x4 + 2x2< 16 (assembly time)
> >

Oy FILORCES
Q288.A farm is engaged in breeding pigs. The pigs are fed on various
products grown in the farm. In view of the need to ensure certain nutrient
constituents (call them X, Y and Z), it becomes necessary to buy two
additional products say, A and B. One unit of product A contains 36 units of
X, 3 units of Y and 20 units of Z. One unit of product B contains 6 units of X,

42 units of Y and 10 units of Z. The minimum requirement of X, Y and Z is
108 units, 36 units and 100 units respectively. Product A costs Rs. 20 per unit
and product B Rs. 40 per unit.
Formulate the above as a linear programming problem to minimize the total
cost and solve this problem by suing graphic method.

200 00-0-0-0-0

O D N0 QA

@MW—\{;E
Q a88. WELL TYPE Manufacturing Company produces three types of
typewriters; Manual . type-writer Electronic typewriters, and Deluxe
Electronic typewriters. All the three models are required to be machined
first and then assembled. The time required for the various models are
as follows:
Type Machine Time (in hour) assembly Time (in hour)
Manual Typewriter 15 4
Electronic Typewriter 12 3
Deluxe Electronic Typewriter 14 . 5
The total available machine time and assembly time are 3,000 hours and
1,200 hours respectively. The data regarding the selling price and variable
costs for the three types are:

Manual ElectronicDeluxe Electronic
Selling Price (Rs.) 4,100 7,500 14,600
Labour, Material and other
Variable costs (Rs.) 2,500 4,500 9,000
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L.P.P.
The company sells all the three types on credit basis, but will collect the
amounts on the first of next month. The labour, material and other
variable expenses will have to be paid in cash. This company has taken
a loan of Rs. 40,000 from a co-operative bank and this company will

have to repay it to be bank on 4%t April, 1999. The TNC bank from whom
this company has borrowed Rs. 60,000 has expressed its approval to

renew the loan. |
The Balance Sheet of this company as on 31.3.99 is as follows:

Liabilities Rs. Assets Rs.
Equity share capital 1,50,000] Land 90,000
Capital Reserve 15,000] Buildings 70,000
General Reserve 1,10,000| Plant & Machinery 1,00,000
Profit & Loss Alc 25,000| Furniture & Fixtures 15,000
Loan term loan 1,00,000} Vehicles 30,000
Loan from TNC Bank 60,000] Inventory 5,000
Loan from Co-op| 40,000 Receivables 50,000
bank ;

Cash 1,40,0001
Total| 5,00,000 Total| 5,00,000

The company will have to pay a sum of Rs. 10,000 towards. the salary
from top management executives and other fixed overheads for the
month. Interest on long terms loans is to be paid every month at 24%
-per.annum. Interest on loan from TNC and Co-operative Banks may be
taken to be Rs. 1,200 for the month. Also this company has promised to
deliver 2 Manual typewriters and 8 Deluxe Electronic typewriters to one
of its valued customers next month.
Also make sure that the level of operations in this company is subject to
the availability of cash next month. This company will also be able to sell
all their types of typewriter in the market. The senior Manager of this
company desires to know as to how many units of each typewriter must
be manufactured in the factory next month so as to maximize the profits
of the company. Formulate this as a linear programming problem. The
formulated problem need not be/solved.

PROF.DANI KHANDELWAL/ C.A.FINAL/AD\’ANCED MANAGEMENT ACCOUNTING
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L.P.P.
Deluxe rose 12 red roses Rs. 12

12 white roses

12 yellow roses
Formulate a linear programming problem which allows the florist
company to determine how many units of each arrangement should be
made up in order to maximize profits assuming all arrangements can be
sold.
The formulated LP problem is not required to be solved.

Qﬂ The Sonu Paper Company produces rolls of paper used in cash
registers. Each roll of paper is 500 ft. in length and can be produced in
widths of 1,2,3 and 5 inch. The company’s production process results in
500 rolls that are 12 inches in width. Thus the company must cut its 12
inch roll to the desired width. It has six basic cutting alternatives as

follows:
Cutting No. of Rolls Waste
Alternative | 1" 2" 3" 5" {(Inches)
\ 1 6 3 0 0 0
\ 2 0 3 2 0 0
3 1 1 1 1 1
‘ 4 0 0 2 | 1 1
5 0 4 1 0 1
_ 6 4 2 1 0 1
The maximum demand requirements for the four rolls are as follows:
Roll Width (inches) Demand Requirements (Rolls)
1 3000
2 2000
3 1500
5 1000

The company wishes to minimize the waste generated by its production
meeting its demand requirements. Formulate the LP model.

coccoocoocoocooocoooooooood

CCI Online Coaching S
www.CAclubindia.com/coaching
1800-3000-0505



45 Linear Programming

Q316 2002 - Nov [6] (c) A company manufactures two products namely A and B. The
contribution per kg of output is Rs. 240 and Rs. 140 respectively for products A and B. The total fixed
costs amount to Rs. 1,200 per week

The production of twe products is restricted by limited supplies of three items of raw materials
namely P, Q and R. The quantities of P, Q and R which are necessary to produce single units of the
products A and B together with the total stock of materials available each week are given below:

Product Product Total Quantity
A B available per week kg
Raw material P 16 20 160
Q 10 25 150
R 4 0 32
Using the graphical approach of Linear Programming (LP), calculate the maximum Profit per

week. (8 marks) [S. A. 19]

Ans:- Maximum Profit is Rs. 944
---------- Space to write important points for revision -----------

31 2\ ¢
Q35 2003 - Nov [5] (b) A manufacture produces two products D1 and Dz using two machines
Ry, and Rz, Products D1 requires 2 hours on machine R1 and 6 hours on machine Rz.Product Dautilises 5
hours of machine Ri1 only. Total hours available per day on machine R1 is 16 and Rz is 30. Profit margin

from D1 and Dz is Rs. 2 and Rs. 10 per unit respectively. Using simplex method find out the daily
production mix to optimis profit. (8 marks) [S.A. 17]
Ans:-32 ;

L"

-Q—S-B---q-7 2004 - May [5] (c) The budgeted data relating to two products manufactured by a
company for a month are as under:
Product A Product B

Selling price 300 200

Variable manufacturing costs 160 60

Sales commission 60 40

Each unit of product incurs costs in the company’s two departments P and Q. The total capacity
available for the month under review is budgeted to be 1,400 hours in department P and 2,000 hours
in department Q. The capacity costs amount to Rs. 14,000 and Rs. 20,000 respectively per month for P
and Q irrespective of the level of usage made of it. The number of hours required in each of these
departments to complete one unit of output is as under:

A B

Department P 2 4

Department Q S 4

The maximum output which the company can sell in the month is restricted to 400 units of either
of the products. '

You are required to formulate the Linear Programming (LP) model and solve it graphically to
determine the optimal product mix and profit. (8 marks) [S.A. 22]
Ans:- (i) Optimal Profit Rs. 7,000

----------- Space to write important points for revision
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Linear Programming

Q 31312049 - May (6] (a) Formulate the dual for the following linear program:
Maximise: 100x1 + 90x2 + 40xa+ 60x4
Subject to
6x1 + 4x2 + 8x3 + 4x4< 140
10x1 + 10x2 + 2x3 + 6X4 <
120 10x1 + 12x2 + 6x3 +
2x4< 50 X1, x2. X3, X420
(Only formulation is required. Please do not solve). (6 marks) [S. A. 20] Ans:- Minimise 140y1 + 120 y2
+ 50y3, Subject to; 6y1 + 10yz + 10y3= 100; 4y1 + 10y2 + 12ya> 90; By1 + 2y2
+ 6ya> 40; 4y1 + 6y2 + 2y3 > 60; y1, y2, Y3, y4> 0.
----------- Space to write important points for revision -----==-==--=="""

Q :1?3190 - Nov [1] {C} (b) A manufacture produces three products three products Y1,Y 2 Y3 from
three raw materials X1, X2, Xa. The cost of raw materials X1, X2 and Xa is Rs. 30, Rs. 50 and Rs. 120 per kg
respectively and they are availablein a limited quantity viz. 20 kg of X1, 15 kg of X2 and Xa. The selling
price of Y1, Y2 and Y3 is Rs. 90, Rs. 100 and Rs. 120 per kg respectively. In order to produce 1 kg of Y1,
14 kg of X1, ¥4 kg of Xz and % kg of X3 are required. Similarly to produce 1 kg of Yz, 3/7 kg of X1,2/7 kg
of X2and 2/7 kg of Xaand to produce 1kg Y3, 2/3 kg of Xzand 1/3 kg of Xa will be required.

Formulate the linear programming problem to maximize the profit. (10 marks) [S.A. 22]
Ans:-Maximise Z = 32.50y1 + 38.57y2 + 46.67y3

Subject to Constraints

7y1 + 6y2< 280

21y1 + 24yz2 + 56y3< 1260

21y: +24yz + 28y3< 840
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Q 3‘2‘2‘“& 2007 - May (4] (a) A gear manufacturing company makes two types of gears - A and B

Both gears are processed on 3 machines, Hobbing M/c, Shaping M/t and Grinding M/c. The timé
required by each gear and total time available per week on each M/c is as follows:

Gear (A) Gear (B) Available
Machine (Hours) (Hours) Hours
Hobbing M/s 3 3 36
Shaping M/s - 5 2 60
GrindingM/c = . 2 6 60
Other data:
Selling price (Rs.) 820 960
Variable cost (Rs.) 780 - 900 _
Determine the optimum production plan and the maximum contribution for the next by simplex method.
The Initial table is given below: ) o
G 40 60 0 0 o -
oty. '
G Variable X1 X2 X3 X4 X5
0 : X3 . 36 3 3 1 0 0
0 X4 .60 S 2 0 1 0
0 Xs 60 2 6 0 0 1

Ans:- Optimum Z = 660 with X, = 40 and X2= 60
R Space to write important points for revision
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Chapter15&16 CPM PERT

Duration”
3 days
7 days
5 days
8 days
4 days

CPM PERT

With the help of. the ictivities. glven above draw a.network. Determlne its critlcal path, earllest

“start time, earliest finish time, latest start time, latest finish time, total float, free float and

— lndependent float.

Q325-52

R Activity
) 1-2
1-3
- 1-4
: 2-~-4
== 3-4
J- 4-5

Duration
9 days

8 days
15 days
S days
10 days-
2 days

") With the help of the activities given abave draw a networl. Determine its critical path, eariiest
_start time, earliest finish tlme, iatest start time, latest finish time, total float, free float and

) Independent float.

D
_ Qazg_—fsﬁ
J : Activity
— 1-2
O - 1-3 .
1~4
- ¢ 2~4
O 28
. 3~-6
A 4-~-6
B 5~7
< 6—~7
6~8
' 7-8
C 8~9

Duration
4 days

. 12 days.

10 days
8 days
6 days
8 days

10 days

10 days
0 days
8 days

10 days
6 days

u With tthe help of the activities given above draw.a network Determine its critical path, earliest
tart ®ime, earliest finish time, latest start time, latest finish time, total float, free float and

independent float.
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>4 ~od CPM PERT -
. oo 7 v \$- 5 T . : L
. A project conslst of eight activities with the following relevant Information: .
T T Tactivity T L Immediate " [ " " Estimated Duration (days) -
LR e __ Predeceéssor | Optimistic Mast Likely | Pessimistic B
o A S T T 1 ; 1 : 7
- B8 - 1 4 7 ' I~
[of - 2 2 8
=" D A 1 1 1 ~
E B . 2 5 14 i
— F R oLl 2 5 8 =
» G D'E o 3 6 15
== H E,G.. . 1 2 . 3

(M) Dra-w' the PERT network and find out the expected project completion time
(ii) what duration will have 95% confidence for project completion? :

- CY;\; T e T Ay, Auaokon Fov Prelivig = incveaney tolbd, I
e v bee o o]~ e Tre_ e che f’”’]ec}-@m(—’\ﬂhﬁﬂ -
Hene o o\ GTUAL Rasre 9 T.r/ CyvnFdlemnce T2

— ggA pr'dje.:ct‘conslsts of seven activit

fes and the time estimates of the activities are furnished as

under:
St Activity Optimistic Days Most likely days Pessimistic days |
1-2 4 10 16 9,8

= 1-3 3 6 9
1- 4 q 7 16 I~

2-5 5 5 5
T 3-5 8 11 32 —

4-6 q 10 16
—= S~6 2 5 8 _
Required: '

= (¥) Draw the network diagram : . B
(i) Identify the critical path and its duration

N (iii) Wwhatis the probabliity that the project will be completed in 5 dayé eariier than the_
critical path duration? . . .

(iv)  What projact duration will provide 95% confidence lavel of completion (2,45 = 1.65)7

o Given . i
z 100 - 109 1.18 ' L2s 1.33
Probability 0.1587 0.1379 0.1190 0.1056 0.0918 i
N
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CCI Online Coaching

1800-3000-0505



CPM PERT
- Q-346. 5 (5
2002 - May [5] (b) small project consists of jobs as given in the table below. Each job is

= listed with its normal time and a minimum or crash time (in days). The cost (in Rs. per
day) for each job is also given : :

o Job (i-j) Normal duration Minimum (crash) Cost of Crashing

. (in days) Duration (in days) (Rs. per day)
1-2 9 6 20

— 1-3 8 5 25

B 1-4 15 10 30
2-4 5 3 10

== 3-4 10 6 15
4-5 2 1 40

- (i)  What s the normal project length and the minimum project length?
o (i) Determine the minimum crashing cost of schedules ranging from normal length
down to, and including, the minimum length schedule. That is, if L = Length of
— the schedule, find the costs of schedules which are L,L-1,L-2 and so on.
(iii) Overhead costs total Rs 60 per day. What is the optimum length schedule in
terms of both crashing and overhead cost? List the schedule duration of each job
for your solution. . (10 marks)

)
2003 - May {6] (c) A project consists of the following activities, whose time estimates
are given against each as under:

Estimated duration (weeks)

Activity 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
3-6 3 6 15
4-7 3 9 27
5-7 1 4 7
6-7 4 19 - 28
Required :

(i Draw the project network.
(if)  Find the expected duration and variance of each activity.
= (iii) Determine the critical path and the expected project duration.
(iv) What s the probability that the project will be completed in 38 weeks?
(v)  What project duration will have 95% chance of completion. (Zo9s = 1.65)

Given:
YA 0.21 0.41 0.82
o 0.0832 01591  0.2939 (8 marks)

PROF. DANI KHANDELWAL/C.A. FINAL/ADVANCED MANAGEMENT ACCOUNTING

CCI Online Coaching www.CAclubindia.com/coaching
1800-3000-0505



CPM PERT

Q342. &5 8
2004-May [6] A project is composed of seven activities as per details given below:
- Activity Normal . Crash Normal Crash
Time Time Cost Cost
= (Days) - (Days) Rs. Rs.
- 1-2 4 3 1,500 2,000
1-3 2 2 1,000 1,000
- 1-4 5 4 1,875 2,250
2-3 7 5 1,000 1,500
2-5 7 6 2,000 2,500
— 3-5 2 1 1,250 1,625
4-5 5 4 1,500 2,125

Indirect cost per day of the project is Rs. 500

Required :

e (i) Drawthe prolect network

(if) Determine the critical path and its duration

(iii) Find the optimum duration and the resultant cost of the prolect " (8 marks)

@-sas- 5

. 2010 - May [5] (b) A small project is composedi of seven activities, whose time
estimates are listed below. Activities are identifies by thelr beginning (1) and ending
= (j) note numbers:

Activity Estimated durations (in days)
(i) Optimistic Most likely Pessimistic

1-2 2 - 2 14

1-3 2 8 14

1-4 4 4 16

2-5 2 2 2

3-5 4 10 28

4-6 4 10 16

5-6 6 -12 30

(a) Draw the project network
(b)  Find the expected duratipn and variance for each activity. What is expected
Project length?
Given:Z  0.50 0.67 1.00 1.33 2.00
P 0.3085 0.2514 0.1587 0.0918. 0.0228 (4 marks)
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APPENDIXJ
Standard Normal Cumulative Probability Table
Cumulative probabilities for NEGATIVE z-values are shown in the following table: e -
2 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

-3.4 00003 00003 00003 00003 00083 00003 00003 o0COGE  ©CU03 0.0002
3.3 00005  0.0005 00005 00004 00004 COOD4 00004 0COGS 00004 .0003
-3.2 00007 00007 00006 0.0006 00006 CO0O6 00006 00005  0.00G5 0.0095
3.1 000D 0000Y 00009 0O000Y 000038 00008 00008 ©OJOB 00007 0.0007
-3.0 00013 00013 00013 00012 00012 00011 00011 00011 90010 00010

2.9 000t 00018 00013 00017 00016 00015 00015 0COI5 0004 0.0014
2.8 00326 00025 00024 00023 00023 00022 00021 00021  DGO30 09019
2.7 00035 00034 00033 00032 00031 CO0030 00020 0C02% 20027 00026
2.6 0.0047 00045 00044 0.0043 00041 00040 00036 003  0CHIT 00036
2.5 C0062 00060 00059 0.0057 00055 00054 00052 90CO51  0004¢ 09048

2.4 00082 00080 00078 00075 00073 00071 000BY  9G068 0.0036  0.0064
2.3 00107 00104 00102 00089 0009 C0094 000Y1  0.008¢ 0.0087  0.0084
2.2 00138 00136 00132 00129 00125 60122 00119 00118 00113 09110
2.1 00176 00174 00170 00166 00162 00158 00154 00150 00148  0.0143
2.0 CC22a 00222 00217 00212 00207 ©0202 00197 00152 00 '88 00183

-1.9 C.0287 00281 00274 00268 00262 00256 00250 00244 00236 00233
-1.8 0635¢ 00351 00344 00336 00329 00322 0034 00307 0 0301 00294
-7 0.044¢  0043¢ 00427 00418 00409 00401 00392 00384 00375 0037
-1.6 0.0848 00537 00526 00516 00505 00495 (0435 00475 30485 00455
1.5 C.0568 00656 00643 00630 00AI$ (0306 00594 DOS82 o G571 00589

-1.4 00808 00793 00778 00764 00749 00735 00721 00708 00684 068!
-1.3 00968 00951 00834 00213 00901 00835 0086% 00953 0833 00823
-1.2 0ns1 0131 01112 01083 01075 01056 01938 D 1020 01003 00985
A1 01357 01336 0.1314 01262 01271 012501 0230 051210 01 90 01170
1.0 G587 01562 01539 01515 01482 04458 01445 01423 1401 01379

0.8 0184t 01814 0783 01782 01738 0171 G5B 01660 01635 01611
0.8 02170 02000 02061 02023 02005 01977 CA04G 0 192 0834 01867
0.7 02420 02380 02358 02327 02206 02230 02236 02206 02177 02148
0.6 02743 02708 02076 02043 02611 02572 (02548 0251 O 2483 02451
0.5 0303& 03080 03015  0208' 02948 0202 02677 02843 (74 10 02778

0.4 03446 03409 03372 03336 03300 03264 03228 03182 03150 0312!
0.3 03821 03783 03745 03707 03689 03632 03584 03557 03520 03483
-0.2 04207 04168 04120 04090 04052 04013 03974 03036 0.3897 03859
0.1 0.4602 04562 04522 04483 04443 04404 04364 04325 04286 04247
0.0 05000 04969 04920 04880 04840 04801 04761 04721 0 4681 04641
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standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-values are shown in the following table: =

2 0.00 0.01 0.02 0.03 0.04 0.05 0.06 007 0.08 0.09
0.0 05000 05040 05080 06120 05180 05199 05239 05279 05319 05359
0.1 05308 05438 05478 08517 08567 0559 05636 05675 05714 05753
0.2 05793 05832 05871 05910 05848  0.5987 06026 06064 06103 06141
03 GBI79 06217 06255 065293 06331 06368 06406 0.6443 05480  0.6517
04 06554 06501 06628 0#634 06700  CA736 06772 06808 06u4d  0687H

0.5 00015 06950 06085 07019 07054 07088 07123 07157 07190 07224
0.6 07257  0.7291 07324 07357 07389 07422  0.7454 0.7485 07517 07549
0.7 07530 07611 07642 07673 07704 07734 07764 07794 07823 07852
0.8 07881 07910 0793 07967 0795 08023 08051 08078 08!06 08133 {
0.8 08150 08183 08212 08238 08264 O 4230 0325 08340 08365 0838

1.0 08413 08428 08461 08485 08508 08531 08554 08577 08589  (.8621
14 09642 08665 08686 08708 0872¢ 08749 02770 08790 08810 08830
1.2 0884q  03seS 08838 0807 08925  UBUMM 08962 08380  08us7 03015
1.3 09032 09046 00066 09082 00086 QOIS 03t 09147 092 09177
1.4 09192 05207 08222 05206 00251 00265 0@270 0252 0S30C 0929

15 00332 06245 0O®T 00370 00382 063 09403 00418 00424 00441
186 09452 00403 09474 08484 00495 00505 QUEIE 09525 06535 09545
17 Q¢S54  0USBa 0573 06582 09501 08508 09608 09816 09625 09633
1.8 00541 00340 09656 09884 09671 06678 09585 09563 098Gt 09706 '
1.9 097'7 D71 09725 08732 09738 Q974 09750 04757  D&78! 09767

2.0 Go772  0DG77B  0G783 04788 00763 09748 00803 D308 DGz 09817
24 09821 00625 09830 0983 09333 098342 08B4d 09650 09854 09857
2.2 09851 00864 09868 09871 00875 00878 00831 009834 096887 09890
23 pogld 00895 00308 0000F 00004 00008 00600  0.0M1 093 0.00E
2.4 06018 00620 08822 08925 09927 04920 09931 08932 09634 00636

2.5 05638 00040 05941 08043 09845 0896 O ande 0004b  DOust 09982

26 08653 DOAEs 09956 00657 0G¥ED 08960 O aos1  09eR2. 09483 00984

27 09985 0UGG 05667 09958 09¥e 08970 O G971 0.9972 09973 09974

: 28 09974 0UG7S  00u7E 06077 09977 09978 O go79 09079 09980  0Gue
29 0GgR1 00682 06982 06083 00684 Q9GR4 Gos5 04085 09786 09986

3.0 09987 00987 09987 09988 09983 09989  0.8989 09989 09990 09980
3.4 00000 00091 09991 09991 0002 0 9992 09992 09992 09993 09993
32 Dooo3 00003 00004 00004 000O4 09064 00904 0.9995 09995 00995
33 04005 09995 00995 09996 0@EE6 09990 09Ges 00996  0GI96 09997
3.4 09907 00957 00997 09897 09997 08947 00997 09997 09097 09998
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TABLE 1 (Continued)
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Appendix A5
ANTILOGARITHMS
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