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Answer any two questions :

1. a)
b)
2 a)
b)

3/ 28 PG-COM.-AP-17084

MODULE - 1
121 x2=25
2
A firm produces three products A, B and C. It uses two types of raw materials [

and II of which 5000 and 7500 units, respectively, are available. The raw material
requirements per unit of the products are given below :

Requirement per unit of product

Raw Material
A B C
I 3 4 5
II 5 3 5

The labour time for each unit of Product A is twice as that of Product B and three
times that of Product C. The entire labour force of the firm can produce the
equivalent of 3000 units. The minimum demand for the three products are 600, 650
and 500 units respectively. Also, the ratio of the number of units produced must be
equal to 2 : 3 : 4. Assuming the profits per unit of A, B and C are 50, 50 and 80,
respectively, formulate the problem as a linear programming problem in order to

determine the number of units of each product which will maximise the profit. 6%
Solve graphically :
Maximise Z = le1 + 15x2

2x) + x5 < 26

2x; +4x, < 56

X=Xy £ =395

xls4:x222,x1,x220. 6
( Graph Sheet is provided on Page No. 23 )

Write the dual of the following :
Minimise Z = 5xy - 6xy + 4x3
subject to 3x; + 4x2 + 6x3 > 9
5
- x5 < 10

4

[\

X, +3x2 +2x3
7x1 +2x2

v

X, - 2x2 +4xg
2x; +5x5 -3x5 = 3
Xy, Xo , Xg 2 0. 5
Solve the following by simplex method :

Minimise Z = 6x; +20x,

2x) * Xy S 32

3x; + 4x2 < 80

subject to

]
—

v

o
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The simplex tableau for a maximisation problem of linear programming is given as

follows :
Product Mix. X . x x S S .
Cj J 1 2 1 2 Quantity
5 X5 1 0 1 0 10
0 Sy 1 1 -1 1 3
C; 4 5 0 0 50
Z; 5 5 5 0
C;i=2; | -1 0 -5 0

Answer the following questions, giving reasons in brief :

i)
ii)
iii)
iv)
v)

vi)

vii)

Is this solution an optimal ?

Are there more than one optimal solution ?
Is this solution degenerate ?

Is this solution feasible ?

If S, is slack in machine A (in hours / week ) and S, is slack in machine B

(in hours/week ), which of these machines is being used to the full capacity
when producing according to the solution ?
A customer would like to have one unit of product X, and is willing to pay in

excess of the normal price in order to get it. How much should the price be
increased in order to ensure no reduction of profits ?
How many units of the two products x; and x, are being produced according

to this solution and what is the total profit ? 6

Solve the following problem using transportation, obtaining the initial feasible

solution by VAM. The cell entries in the table are unit costs.

To
From Supply
1 2 3 4 S
1 80 69 103 64 61 12
2 47 100 72 65 40 16
3 16 103 87 36 94 20
4 86 15 57 19 25 8
S 27 20 72 94 19 8
Demand 16 14 18 6 10

N |~
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A company plans to assign 5 salesmen to 5 districts in which it operates. Estimate
of sales revenue in thousands of rupees for each salesman in different districts are
given in the following table. In your opinion, what should be the placement of the

salesman if the objective is to maximise the expected sales revenue ?

Districts
Salesman D, D, D, D, D,
S 40 46 48 36 48
Sy 48 32 36 29 44
S3 49 35 41 38 45
Sy 30 46 49 44 44
Ss 37 41 48 43 47

61
2

A manufacturer of a certain component has the following estimates of the demand

for its product :

Period 1 2 3 4

Demand 50 70 85 75

The regular production capacity for each period is 60 units while with overtime
working, and additional of up to 20 units can be produced in each period. The unit
cost of production in regular time is worked out to be Rs. 6 whereas it would cost
Rs. 10 per unit for the items manufactured during overtime. You may assume that
the costs would be identical in all the periods. Any production in excess of the
requirement in the current period may be held at a cost of Rs. 3 per unit per period.
No holding cost is involved if a unit is sold in the period in which it is produced.

Formulate the problem as a transportation problem. 6

First Answer :
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( Graph Sheet is provided on Page No. 25)
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MODULE - II
Answer any two questions : 12% x 2 =25
S. a) A project comprises 9 activities. The following table indicates the activities and their
duration :
Activity Preceding Activities Duration
A — 3
B — 5
C — 4
D A 2
E B 3
F C,B 9
G D,E 8
H B 7
I H, F 9
i) Prepare the network diagram for the project.
ii) Carry out the critical path computations and hence identify the activities on
the critical path. Calculate total float and free float for all the activities and
explain their meaning in the context of this problem. 6%
b) i) Represent the following game problem as a linear programming problem :
B B, Bj
Ay 3 -1 -3
A, -2 4 5
ii) Solve the above game problem graphically. 3+3

A management company has decided to run a short management training course on

project management. The project manager identified the key activities, the key required
for the project is shown in the following table :

Activity Duration Preceding Activities
A 4 —
B 2 A
c 6 B
D 6 A
E 2 C,E
F 1 D
G 2 F,G
H 2 H
I 5 G
J 2 I,J
K 3 K

i) Draw a network diagram for the project.
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b)
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Identify the critical path and calculate the estimated duration for the project.
Suppose for certain activities there is some uncertainty as to the exact duration and

the manager has provided alternative duration figures :

Activity Optimistic Most likely Pessimistic
A 3 4 6
B 2 2 10

Calculate the time ( ¢ M) that should be allotted to the project so that the probability
of completing the project in time ¢, is 0-99. [ Standard Normal Z ,; = 2-336 ]
1

12>

2

Discuss different inventory costs. 3
State assumptions of classical EOQ model. 3

A hardware store procures and sells hardware items as follows :
20,000 units
Ordering Cost = Rs. 160/- per order

Annual Sales =

Holding Cost = 20% of the average inventory costs

Unit Cost = Rs. 2/-
Compute optimum economic order quantity, average inventory level, total inventory
cost ( excluding the capital cost ), average inventory cycle when there are

250 working days in a year and number of orders to be placed in a year. 6%

Metro Shoe Stores stocks a black dress shoe for men that sells at an approximate
constant rate of 500 pairs of shoes every 3 months. Metro Shoe Stores’ current
buying policy is to order 500 pairs each time an order is placed. It costs Metro Shoes
Rs. 300 to place an order. The annual holding cost rate is 20%. With the order
quantity of 500, Metro Shoes obtains the shoes at the lowest possible unit cost of

Rs. 280 per pair. Other quantity discounts offered by the manufacturer are as

follows :
Order quantity Price per unit ( Rs. )
0—99 360
100 — 199 320
200 — 299 300
300 or more 280

ii)

iif)

What is the minimum cost order quantity for the shoes ?

What are the annual savings of your inventory policy over the current policy

being used by Metro Shoes ?

Why is the ordering cost and holding cost incurred annually equal at EOQ
1

level ? 6=
2
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Dﬂ’}b) Solve the following game :

Player Q

I II III v

I 6 4 8 0

Player P I 9] 8 4 8

111 8 4 8 0

I\Y 2 8 0 16

( Graph Sheet is provided on Page No. 27 )

First Answer :
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