aining blank pages.
g=] t=)

Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the rem

Important

42+8 = 50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg,

Time: 3 hrs.
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Elghth Semester B.E. Degree Examlnatlon, June/July 2023
, Operations Research
- Max. Marks: 100

Note: 1. Answer any FIVE full questions, chaosmg ONE full question from each module.
2. Use of Normal distribution tables is permitted.

" Module-1
1 a. What are various phases of OR. problem‘7 Explain them brleﬂy (06 Marks)
b. The standard weight of the brick is 5 kg and it contains two basic ingredients By and B,.
B, costs Rs. 5/kg and B, costs Rs.8 per kg. Strength considerations dictate that the brick
contains not more than 4 kg of B; and a minimum of 2 kg of B,. Since the demand for the
brick is likely to be related to the price of brick. Find the minimum cost of brick. Solve
graphically. (14 Marks)

2 a. Define: (1) Feasxble solution (1) Optimum solution
()" ‘Redundant constraint . (iv) Alternate solution. (06 Marks)
b. Oud hens can be brought at Rs. 50° each and young hens can be brought at Rs.100 each. The
old hens lay 3 eggs / week and young hens 5 eggs/week Each egg cost Rs.2. A hen cost
Rs.5 per week to feed, if a person‘has only Rs.2000 to spend on hens, formulate the problem
to decide how many of each kind of hens shopld he buy? And he cannot house more than
40 hens, formulate the problem as LPP and solve graphically. (14 Marks)

Modul 71
3 Solve the followmg LPP using Slmplex method.
Z . =3%,+2%m,"
Subject to 2x,+x,<40
X, +Xx,<24
‘2x1 +3x,<60 ‘
XppXy 20, g ) (20 Marks)
OR’
4 a. Define: (i) Slack vanable (ii) Surplus variable (iii) Artificial variable
(iv) Unbounded solution ... (v) Inconsistancy (10 Marks)
b. Write the dual for the following' pnmal
Z . =2X| +3x +4x,
Subject to, 2x +3%, +5%5,> 2
3%, +X, + 7x5:=3
X, +4%X, +6X,<5.
X,,X5:2 0, x3is unrestricted in sign. (06 Marks)
c. Write a brief m)te on “ Degeneracy in Simplex method”. (04 Marks)
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Module-3
5 Determine the optimum transportation schedule for ansportation problem given in
table. 5 ‘
re house | W; | W, Lw3; W, | Supply
Factory
Fi| 19 1.30.1.50 | 10 | 7
F,| 70 |-30-| 40 | 60 | ¢
F;140 |8 | 70 | 20 | 18 ,
Demand 5181 7|14 j
A (20 Marks)
, OR
6 a. Write a brief note on ‘Degeneracy in Transportation probleiﬁ ' (06 Marks)

b. Solve the followmg assignment’problem. A owner of a machine shop has four operators and
five jobs to assign. Expected profit for Job and Opera,tor combination is given below.

& E
8 1 8 |'50 | 101 | 82
~ (21718461 |73 |59
Ak 111 |71 |81
O 4 87 |77 |80
(14 Marks)
Module-4 ;
7 A project consist of seven actlvmes for which the three time estimates are given below along
with preceding activity. - My
(1) Draw prOJectk»\network

(11) Find critical path and project duration.
(iii)  What is the probability of completing the project in. 50 days?

| Activity | Preceding | Optimistic | Most likely | Pessimistic
Vad ivi ¥ Ti time time
A 6 8
B o 710 12
C -~ 18 24
D 9 9
E < 14 18
F 4 5 5
vy (17 10 12
LN (20 Marks)
s ” OR
8 a. Briefly explam queing system and its characteristics. (08 Marks)

b. A self service store employs one cashier at its counter 9 customers arrive on an average
every 5 minutes, while:the cashier can serve 10 customers in 5 minutes. Assuming Poisson
probability distribution for arrival rate and exponential distribution for service rate. Find
(1) Average number of customer in system
(1) Average number of customer in que
(1i1) Average time customer spend in system.

(1v) Average time customer waits before service.
(v) What proportlon of time cashier is busy and idle? (12 Marks)
20f3
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Module-5
9 a. Define the following:
(1) Pay off matrix.
(ii)  Pure strategy and Mixed strategy.
(iii)  Fair game.
(iv)  Dominance rule.

(v)  Minimax and Maximin principle. o o . (10 Marks)
b. Solve the following game using dominance rule ‘
% 7 Player B
Z 3 (
2 4
4 2
2 4
4 0
w . (10 Marks)
OR
10 a. List the assumptions.made while dealing with sequencing problem. (05 Marks)

b. Five jobs are to.be processed on 3 machines, A, B and C in the order ABC. Determine a
sequence for Job that will minimize the total elapsed time and idle time for each machine.

- Job 11231415

Machine A

Machine B

Machine C

6
4

W | Wn

5
7

=
I
705

(15 Marks)

.
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