Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Eighth Semester B.E. Degree Examination, Feb./Mar. 2022
Operations Research

Time: 3 hrs. % G Max. Marks: 80

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

~=. Module-1

1 a. Define Operations Research and explain its methodology. . (06 Marks)
b. A company is planning to determine its product mix out three different products: Py, Py, P;.
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 P;, P,, P; 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
Py [Py |Ps
Ve ! 3 8|2 1000
\ II 4 | -3 700
pil 4 |33 + 1300
Formulate a linear programming model of this problem to find the optimum product mix

such that the total conmbutlon is maximized. 4 . T (10 Marks)
2 a. A plant makes 2 types of automobile part§ ie, part A and part.B. It buys castings that are
machined, bored and polished. The data is:given in the followmg table:

Capacity +| Part A | Part B
Machining | 25/hr | 40/hr
Boring 28/hr | 35/r
‘Polishing | 35/hr |-25/hr
Casting for part A Rs.20 each and for part B cost Rs.30/item. 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.
Assumlng that any combination of part A and part B can be sold, formulate as LPP.

(08 Marks)
b.“Solve the followu;g LPP graphically:
Maximize Z = —X, 12X,
Subject to constraints — x, +3x, <10
3x, +8x, <24
10x, £7x, <35
X3, X220 ; (08 Marks)
_ Module-2
3 a. Solve the given problem by simplex method.
Maximize Z =Xp+X,
Subject to constraints 2x, + 5x, <18
6x, +5x, <30
X1, X220 (08 Marks)

1 of 4



15SMES81-
Solve the given LPP by Big M method.
Maximize Z = 3x, — X, 4
Subject to constraints 2x, +x, 22 X, +3x, <3{™

8x2 <4, X1, X2 2 0 . i (08 Marks)
OR 4
Solve the following LPP:
Maximize Z = X, + 2x, + 3x, Y
Subject to constraints x, +2x, +3x; < 10 W) x, +x,<5
x,<1 X1, X2, X320

Does this problem have an altemgt‘ive optimal solution? If yes, “find atleast 2 alternative
optimal solutions. ) ¢ (08 Marks)

Solve the following LPP by dua_._:mmplex method:
Minimize Z =2x, + 2x, # 4);_‘_‘3
Subject to constraints 2x Iw‘%xz +5x,22
3x, +x,+7x; €3
(N VX, +4X, +6X, <5
4 X1, X2, X3 2 0% (08 Marks)

Module-3
There are 3'parties who supply the following quantity of coal P; = 14 tonne, P; = 12 tonne,

= 5%tonne. There are 3 consumers who requlre the. coal as follows C; = 6 tonne,
Cz = 10 tonne, C3 = 15 tonne. The" cost matrix in Rs ft{mm is as fol]ows Fmd the schedule

of transportation policy whlch minimizes the cost, " (08 Marks)
Party/consumers | €, | C, | Cs (o
Py 16|84 )
P, 414193 "4
Pi S 11216 :

A company hwfon factoncs A B; CF D whlch supply to warehouses atE,F,G,Hand]I
monthly capaci’ues are 200, 225,015 ‘and 350 units réspectively. Monthly warehouse
reqmrements are 130, 110, 140, 260 ﬁfd 180 units respectwely The shipping cost/unit in Rs.

is as follgw.& {om,
E F Gg H Ky
14 19 32,9 21
15 (1§, 7 11
C 26 ,12 13 18 16
D 11 22 14 18
“Determine the opfunum dlstrlbutlon for this company to minimize the shipping cost.
4 : (08 Marks)
Using the following cost matrix, determine:
(i) Optimal job assignment.and (ii) the cost of assignments. (08 Marks)
Job. :
1121[3]4]5
Al10] 3(3]2] 8
B| S==7 8]2] 7
Machine [C 471 5 |6]2| 4
D|3|5[8|2]|4
AE|[9110[9]6]10
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A machine operator processes 5 types of items on his machmc each week, and must choose
a sequence for them. The set-up cost per change depeﬂdS*On the item presently on the
machine and setup to be made according to the follow;ng table:
To item Gt
A[B

D

3
o) 3
6 7
3 ©

u-qg o <ln

esllwiN@llvedie-
Alw|a|n|g

4 7 { "‘50} &
If the processes each type of item ongﬁ and only once cach l&ﬂhow should be sequence
the items on his machine in order t’o minimize the total sct-up gqst'? (08 Marks)

Module-4
A project consists of the' followmg activities with theu' duranon in days and the precedence
relationship. -

Activity --rPrecedence Duration (1n days) '
Ly, I 5
B ] P
2 B A 4.
AR B ~8
4 N E C.D . 6
by, F B Com 5
G E,F 7
H E,E, 7
| G 2
L I shy
M _“« K. L "‘4 i o,

(i) Draw the nctwork for the above: prd]cct

&

(i) Identify the critical path and duration of the project,
(iii) Calculate EST, EFT, LST{ LFT, TF, FF and IF fbr activity. (12 Marks)
Write dlﬁ'ércnce between PERT and CPM. ) (04 Marks)
OR_ .
.- Wnte anote on customer 8 behavmur n qucuemg (04 Marks)

. _Consider a box office! tlcket window being ‘manned by a single server. Customers arrive to
purchase tickets accor‘dmg to Poisson input process with a mean rate of 30/hr. The time
required to servey a customer has an. cxponennal distribution with a mean of 90 seconds,
determine: =

(1) Mean ql_;eue length

(i) Mean waiting time in the System

(iii) The probability of a‘customer waiting in the queue for more than 10 min

(iv) The fraction of thé tlme for which the server is busy. (12 Marks)

A Module-5
Define the followitig:
(i) Zero and non zero sum games
(i) Strategy,
(111) Purestrategy
(iv) Mixed strategy (04 Marks)
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A%
selects a coin without the knowledge of the other 1&:« the sum of the value of coins is
an even number. A coins B’s coin and if the sum is,0dd number B wins A’s coin.

(i) Develop a payoff matrix with respect to player A.

(i1) Find the optimal strategies for player ?,Ed*vg e of the game. _ %; (12 Marks)

b. Two players A and B play a game in which each has Qﬂ% 25P and 50P coins. Each of them

- % Comn
R L

Find the sequence that minimizes the total time required in perfd?ﬁling the job on 3

machines in the order CBA. A, v e
1 [83]8 ﬁ% o
217 14/3 A’ o
3 6 |5|7I[<R, e
4 9 2 _' e \ ¢ P N,
5 101 )5t )
6 |9 &

Also determine‘he idle time of each machi ﬁ‘% (08 Marks)
Two job 0.be’processed on 5 machine$yA, B, C, D and E the technological order for
theirjobs@machine and the processing time of each job on each machine in as follows:
Job l:dfl&g; ,B-3,C-4,D-6;E-2=17

Joba 3C24, A5 D-3, E~HB-6=20] &~
Determine the minimum elapsed% to complete both- ?@jobs. Also determine the optimal
sequence of jobs on each machine. s — (08 Marks)
}ﬁ%‘ * ok K K K b%ﬁv :m’ ’

-
P, e
oy’
&
AL
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