30, 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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Eighth Semester B.E. Degree Examinagia Dec.2019/Jan.2020
Operations Research

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, ¢ i each module.

1 a State various phases of operations tesearch and explain in brlef any one of them. (06 Marks)
b. Four products are processed successwe}y on two machines. The machining times in hours
per unit of each product are” gwen below:

Machine e & Time per unit (hr.)
Product 1 |"Product 2 | Product 3] Product 4
1 T 3 4 .
2 2 1

per hour for: machmes 1 and 2 are Rs.10; and Rs.5 respectively. The total hours avallable for
machines.1.and 2 are 500 and 380. If the 'sale price per unit for products 1, 2, 3 and 4 are
Rs.65, 70 55 ‘and 45 respectively, ft mulate as LPP to maximize total net profit. (10 Marks)

2 a (06 Marks)
b entified by a set:of ‘constraints of & T.PP having 2 decision
1, C ‘ ), D=(4,1);E= (2 0). If a new constraint
X <2y is added :dentlfy the new feasible zone;(show on graph). State redundant constraints.
Find maximum and minimum value of Z 2= 3x + 5y f01 new feasible zone. (10 Marks)
A s dule 2
3 a Deﬁne Slack, varlablc Surplus varlable and Artificial-variable. (06 Marks)
b. S :

4.Z 2x, -
Subjectto X, +2x, +2

Maxnm‘h

xh XQ, .
um solution.

iiiy Write the dual for the given L, P._‘ . (10 Marks)

4 Solve the following LPP
Maximize Z = x, +2x, +3%;
Subject to x, — X, +X, 24
X, +X, +2x; <8
X mEy 22
X1y X2, X3 2 0 (16 Marks)
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Module-3

a. Write a brief note on ‘Degeneracy in Transportation Pro_ lem’. (06 Marks)

b. As the total demand is more than the total supply, _1t is-not possible to meet the demand of
every destination of the transportation problem given below:

Destination
A B C
115117
Source 2{6 {4 |6
3 3 2 5 i ?: _
75 20 50,
The penalty cost per unit of unsatlsﬁed demand are Rs.5, 3: and 2 for destinations A,Band C

respectwely

(10 Marks)

a. State the common and distinguishing featu { s of Transportation Problem and Assignment

Problem. -, " : {06 Marks)
b.  Solve the followmg assighment ploblem
I 1 I BV
Al11 |17 ] 84 1
B9 T7 12
C|13]164 15
D 21 2417
E|[14}10] 12

(10 Marks)
a. (06 Marks)
b, estimates for the activities are given

he probability that the project will be

Fig.Q7(b) (10 Marks)
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OR
State and explain in brief Kendall’s notation for representing queing models. (06 Marks)
A self service store employs one cashier at its coun 1:/Nine customers arrive on an average
every 5 minutes while the cashier can serve 10, customers in 5 minutes, Assuming Poisson
distribution for arrival and exponential distrib for service, find
i) Average number of customers in the syste
i) Average number of customers in the queue’
iif) Average time a customer spends in'the.system

iv) Average time a customer waits before being served. _ (10 Marks)

. : Module-5 "y
Define Saddle point, Zero Sum.game, Game Value, (06 Marks)

Reduce the game to either:mi'x 2 or 2 x n by dominange,, and then solve graphically.

(10 Marks)

State assumptions made while applying Johnson’s rule to ‘n jobs on 2 machines’. (06 Marks)
Use graphical method to ‘mifiimize the time fequired to process the following jobs on the
machines. For each machine specify the job:which should be done first. Also calculate the
total elapsed time, . P ~"-

Séquence | A
1051 e () | 6
“Sequence | B
Time (hr)

Job2,

(10 Marks)
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