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Marks : 75

Time : 3 hours

The figures in the margin indicate full marks

for the questions

Answer five questions, selecting one from each Unit

UNIT—I

1. (a) What is operations research? Describe

briefly its applications. 5

(b) Write a critical assay on the definition

and scope of operations research. 5

(c) State the phases of operations research

study and their importance in solving

problems. 5

2. (a) Discuss the significance and scope

of operations research in modern

management. 7
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(b) Define an operations research model

and give four examples. State their

properties, advantages and limitations. 8

UNIT—II

3. (a) Maximize

Z x x x= + +1 2 32

subject to the constraints
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(b) An auto parts company produces three

types of parts A B,  and C. The capacity

of the machines and the number of

machine hours required for one unit of

each part is given below :

Machine

Type

Available Machine

Hours per Week

Productivity in Machine 

Hours per Unit

A B C

Hobbling 250 8 2 3

Shaping 150 4 3 0

Grinding 50 2 – 1

The profit is R 20, R 6 and R 8 for one

unit of A B,  and C respectively. Find out

how much of each part the company

should produce per week in order to

maximize the profit. 8
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4. (a) Solve the following using two-phase

method : 7

  Minimize Z x x x= - -5 6 71 2 3

subject to the constraints
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(b) Using the duality theory, solve the

following : 8

  Maximize Z x x= +3 41 2

subject to the constraints
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UNIT—III

5. (a) Obtain an initial basic feasible solution,

using the North-West corner rule for the 

following transportation problem : 7

D1 D2 D3 D4 Availability

S1 6 8 8 5 30

S2 5 11 9 7 40

S3 8 9 7 13 50

Demand 35 28 32 25 120
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(b) A company has three factories A B,  and 

C which supply units to warehouses 

X Y,  and Z  every month. The capacities

of the factories are 60, 70 and 80

units at A B,  and C respectively. The

requirements of X Y,  and Z  per month

are 50, 80 and 80 units respectively.

Transportation cost per unit in rupees

are given in the following table. Find out 

the minimum cost of transportation : 8

X Y Z

A 8 7 5

B 6 8 9

C 9 6 5

6. (a) Solve the following transportation

problem : 8

D1 D2 D3 D4 D5 Supply

S1 4 2 3 2 6 8

S2 5 4 5 2 1 12

S3 6 5 4 7 3 14

Demand 4 4 6 8 8
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(b) Solve the following transportation

problem to maximize the total profit : 7

Market

M1 M2 M3 M4 Supply

S1 15 51 42 33 23

Source S2 80 42 26 81 44

S3 90 40 66 60 33

Demand 23 31 16 30 100

UNIT—IV

7. (a) What are the characteristics of

two-person zero-sum game? 3

(b) What are the steps involved for solving

the game with the given pay-off matrix? 5

(c) Solve the game with the pay-off matrix : 3

B1 B2 B3 B4

A1 1 7 3 4

A 2 5 6 4 5

A 3 7 2 0 3

(d) If the following game is determinable,

find the limits for the value of l : 4

B1 B2 B3

A1 l 6 4

A 2 -1 l -7

A 3 -2 4 l
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8. (a) In a game of matching biased coins,

player A gets R 8 if two heads turn

up and R 1 if two tails turn up.

Player B gets R 3 if it is otherwise.

Solve the game. 5

(b) Solve the following using the LPP

method : 10
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UNIT—V

9. (a) In a telephone booth, the arrivals

follow Poisson distribution with an

average of 9 minutes between two

consecutive arrivals. The duration of

a telephone call is exponential with an

average of 3 minutes.

(i) Find the probability that a person

arriving at the booth has to wait.

(ii) Find the average queue length.
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(iii) The company will install a second

booth, if a customer has to wait for

phone for at least 4 minutes. If so,

find the increase in the flow of

arrivals in order that another booth 

will be installed. 6

(b) On an average 96 patients per day

require the service of an emergency

clinic which can handle only one patient 

at a time. It takes on the average

10 minutes to give treatment to a

patient. The cost of the treatment is

R 100 per patient for 10 minutes. The

cost increases at R 10 per minute of time 

reduced. How much amount should be

budgeted by the clinic to reduce the

queue size by 1/2?
5

(c) A supermarket has two sales girls. The

service time for each customer is

4 minutes on the average and the

arrival rate is 10 per hour. Find—

(i) the probability that an arrival has

to wait;

(ii) the expected percentage of idle time 

for each girl. 4
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10. (a) Explain the following terms in

PERT/CPM : 2×5=10

(i) Earliest time

(ii) Latest time

(iii) Total activity time

(iv) Event slack

(v) Critical path

(b) Briefly mention the areas of application

of network techniques. 5
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