50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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/E }(nth Semester B.E. Degree Exammatmn, Feb./Mar. 2022
Operations Research

Time: 3 hrs. Max. Marks: 80

1

a.

Note: Answer any FIVE full questions, choosing ONE full question from each module.

~ Module-1
Define Operations Research and explain its methodology. (06 Marks)

b. A company is planning to determine its product mix out three different products: Py, P3, P3.

The monthly sale of the product P; is limited to a maximum of 500 units. For every two
units of P, produced, there will be one unit of by product which can be sold at the rate of
Rs.20/unit. The highest' monthly demand for this by product is 200 units. The
contributions/unit ‘of the product Py, P, P3 are Rs.50, Rs.70 and Rs.60 respectively. The
processing requirement for three products are shown in table below:

Process | Hours/unit | Available hours
P, | Py | Py
I 315(2 1000
II 41 -13 700
III 4133 1300 _
Formulate a linear programming model of this problem to find the optimum product mix
such that the total contribution is maximized. . (10 Marks)

OR
A plant makes 2 types of automobile patts ie, part A and part B. It buys castings that are
machined, bored and polished. The data is:given in the following table:

Capacity, | Part A | PartB |
Machining | 25/hr | 40/hr
Boring 28/hr | 35/hr
Polishing | 35/hr 25/t
Casting for part A Rs.20 each and for part B cost Rs 30/1tem They are sold for Rs.50 and
Rs.60 respectively. The running costs of the.machine are Rs.200, Rs.150 and Rs.175/hr.
Assuming that any combination of part A and part B can be sold, formulate as LPP.

(08 Marks)
Solve the following LPP graphlcally
Maximize Z = -x, +2x,
Subject to constlamts -X,+3x, & 10
' 3x, +8x, <24
10x, 47x, <35
Xi; X220 (08 Marks)
Module-2
Solve the given problem by simplex method.
Maximize Z =X, + X,
Subject to constraints 2x, + 5x, <18
6x, +5x, <30
X1, X220 (08 Marks)
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Solve the given LPP by Big M method.

Maximize Z =3x, —x,

Subject to constraints 2x, +x, 2 2; X, +3x, <3

8x2 <4, X1, %220 (08 Marks)
OR
Solve the following LPP:
Maximize Z =x, +2x, +3x,
Subject to constraints x, +2x, +3x X +X, <5
X1, X2, %320
Does this problem have an altemative optimal solution? If-yes, find atleast 2 alternative
optimal solutions. ' (08 Marks)
Solve the following LPP by dualsimplex method:
Minimize Z =2x, +2%,
Subject to .cbnst_famts - 3%, + 5%, 2 2
. R _1+x2+7x3<3
X, +4x, +6x, <5
X1, X2, X3 > 0° (08 Marks)

_Modhle-s
llowing quantity of coal. Py = 14 tonne, P = 12 tonne,
sumers who require doal as follows C; = 6 tonne,
C;=10 torme Cs = 15 tonne. The cost matrix in ¢ is as follows; Find the schedule
of transportatlon pohcy which mmlmxzes the cost " : ' '

wﬁich supply to wamhouses atE, F,G,Hand I -

&

180, u_x;_uts res

(08 Maris)

(08 Marks)
14| 5
Al10) 33|28
B| 947 [8]2]7
Machine | C |.7:| 5 |62 ] 4
D|3 |5 [8[2] 4
E|[9[10[9]6]10

20f4

(08 Marks)

and 350 units réspectively. Monthly warehouse R
vely The shlppmg cost/umt in Rs RIS
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ch week, and must choose
the item presently on the

A machine operator processes 5 types of items on his machm
a sequence for them. The set-up cost per change depends:
machine and setup to be made according to the following table:

To item

g (N wim

el iwiR@llive] o
INIRITENE
Blwiong &

>and only once each week how should be sequence
tmize the total set—up cost7 (08 Marks)

If the processes each type of ite
the items on his machine in ord

s Moduie-4
A project consists of the following activities with th
relationship. .. "

Activity

ditration in days and the precedence

Duration (in day;,;) [IDES

' (04 Marks)

(12 Marks)

Module-5

(i) Zero and’nori zero sum games
(11) Strategy.

{04 Marks)
Jof4

 (2Marks) o
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%5P and 50P coins. Bach of them
If the sum of the value of coins is
d" number B wins A’s coin.

b. Two players A and B play a game in which each has ;
selects a coin without the knowledge of the other pla;
an even number. A coins B’s coin and if the sum

(i) Develop a payoff matrix with respect to p
(ii) Find the optimal strategies for player and®

(12 Marks)

10 a. Find the sequence that minimizes _fbtal time required pc;_rfd}ming the job on 3

machines in the order CBA.,

Jobi AIB|C

1 18138

2 | 71413

3 (61517

4 |92

5110411
6 1o

Also determin idle time of each machine::” (08 Marks)
b, Two job are-to be processed on 5 machinestA, B, C, D and E the technological order for
their jobs on:the machine and the processing time of each job on each machine in as follows:
JA-2, B-3,C-4, D-6 E'2=17

Determme the minimum elapsed time fo complete both'the 3obs Also determine the optimal
sequence of jobs on each machine. (08 Marks)
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