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Instructions:
1. verify and ensure that the question pap€r is completery printetl.
2. Any discrepancies or questions atrout the exam paper must tre reported to the COE within t hour
after the examination.

3. Students must check the course title and course code before answering the questions.

PART-A

Ansrrer SEYEN questions out of NII{E. Each answer carries TWO marks. [2x7 : 14)
1. Define Operations Research and state its objectives.

2. What is queuing theory. and what are its ke1, models?

3. State two diffbrences between Balanced and Unbalanced Transportation problems.

4. Write the standard form with slack variables lbr the follorving LPP: Max Z: 4xr + 3xz, subject to 2xr * xz < li;
xr * 2xz <10; xr, Kz > 0.

5. Differentiate betrveen PERT and cPM with respect to time esrimates.

6. Describe two real-world applioations of simuiation modeiin_r.

7. What are the different replacement models?

8' Distinguish between the terms "event" and "activity" as used in the context of network analysis techniques.

9. Elaborate on Game Theory and also state its application.

PART-B

Ansrver any FouR questions out of slX. Each answer carries FIVE marks. [4x5:20]
10. Explain the scope and significance of Operations Research in management decision-making.

I 1. A person repairing radios finds that the time spent on radio sets has an exponential distribution rvith a mean
20 rninutes. and the radios are repaired in order of coming in, which is Poisson and at an average rate of 15
for B hor-irs. What is the idle time of the repairman. and how many radios are waiting in the queue

Page 1 of4



12. A cornpany uses a machine whose cost of maintenance increases with its age. T'he details are given below:

Age of Machine (Years) Maintenance Cost (Q

1 500

2 700

1
-l 1000

4 1400

5 2000

The purchase price of a ner,v machine is t8000. The scrap value is t2000. Detennine the optimal

replacement policy using the replacement model of items that deteriorate with time.

13. Find the sequence of the jobs, if the machines are in the processing order M1" M2. Also. find the total

elapsed time and idle time of th9L51911

14. A company has tirree u,arehouses and three retail outlets. The tranllertnlllon jgstjer unit (in {) is given belou''

Warehouse Outlet 1 Outlet 2 Outlet 3 Supply

wl 4 6 8 2A

w2 2 5 7 15

w3 J 6 9 25

Demand 10 25 25

obtain an initial feasible solution using vogel's Approximation Method.

I 5. Consider the following payoff matrix for a two-person zero-sum garne (payoffs are tbr Player A):

a. Check r,vhether the game has a saddle point.

b. If not, soive using mixed strategies and determine the value of the game.

PART-C

[10x2:20J
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Job Machine 1 Machine

I 1
J 8

) t2 10

3 5 9

4 2 6

5 9 J

6 11 1

Answer any TWO questions out of FOUR.. Each answer carries TEN marks'
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Sources D{, D2 D3 Supply

S1 A',- 8 8 20

S2 2 6 30

S3 -) 6 9 25

Demand 10 35 30

i6. Solve the following Transporlation problem using the North-West Corner Rule and obtain an optimal solution.

17. A project consists of the following activities with estimated durations (in weeks).

Activity Predecessor Optimistic (to) Most Likely (t*) Pessimistic (to)

A 2 4 6

B 3 5 1

C A 2 aJ 8

D B 4 6 10

E C J 4 5

F D 2 1J 4

G E,F 1 2 -1

a. Construct the PERT network diagram.

b. Calculate the expected time (te) and variance (o'?) for each activity.
c. Identify the critical path and compute the expected project duration.
d. If the company wants to complete the project *,ithin 16 rveeks, co111pute the probability of

meeting the deadline.

e. What is the probabilit_v" that the project rvill be completed? If the due date is reduced by 2
u,eeks

18. A company manufactures 30 items per da1'. The sale of these items depends on the demand, which has the
lollowing distribution :

Sales (units) Probability

27 lU"/o

28 15%

29 2A%

30 35%

31 t5%

il 5%

Use the following random numbers 10, 99, 65, 98, 95, 01, 79,11,16,2A. Simulate the demand for the next
10 days and aiso estimate the total loss or profit of the company on these days. if the profit per unit is Rs l5
and the loss is Rs 5 per unit.

i9" A decision has to be made for group replacement versus individual replacement policy for 500 fluorescent
tubes of a particular make in a university campus. The failure rates for the tubes were recorded as follows:
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End of the
Month

I 2*.
*

J 4 5 6

Probability
of Failure

0.1 1 0.30 0.2s 0.20 0.10 0.04

Cost of replacing an individual tube is Rs. 55, and rvhen replaced in a group, it is Rs. 35. Suggest if
they should go for group replacement or individual replacement policy.

PART-T)

Answer the follorving. [16x]:16]
20^ Solve the fbllowing LPP using the Simplex method: Max Z: 2x, + 3xr,

subject to xr * xz I 4, xr * 2xz { 6,

Xr, Xz ) 0.

d,
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