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030 OGEIN

Eighth Semester B.C. Degree Examination, June/July 2019
Operations Research

15SMES81

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing
ONE full question from each module.
2. Use of statistical tablesis permitted.

M odule-1

a List and explain briefly the phases of operations research. (06 Markss

b. A paper manufacturing company produces two grades of papers grade 'R’ and grade''S..
Because of raw material restrictions, not more than 450 tonnes of grade R and 240 tonnes of
grade S papers can be produced per week. It requires 0.2 hours to produce 1 tonne of grade
R paper and 0.4 hours to produce 1 tonne of grade S paper. There are 108 production hours
per week. The profit per tonne of grade R paper is Rs 400 and per tonne of grade S paper it
is Rs. 500. Formulate a mathematical model to determine how many tones of grade R and
grade S papers the company has to produce per week to maximize its profit. Solve
graphically. (10 Mmarks)

OR
a. Discuss the limitations of operations research. (06 Marks)
h. Solve the following LPP by graphical method and indicate the solution :
Maximize Z = 2x] + 3x2
Subject to constraints : xi - 2%, .. 0
2x-%x20
X) =X, .. 0
with x], x2 0. (10 Marks)

M odule-2

a What is the significance of introducing slack, surplus and artificial variablesin LPP?
(04 Marks)

b. Solve the following LPP by Simplex Method :
Maximize Z = 6x: + 4x,
Subject to constraints: - 2x,; + X2 2
Xi-xi 2
I1+2%x).. 9
withxi, x, O. (12 Marks)

OR
a. Solve the following LPP by either Big-M method or two phase method :
MinimizeZ = x, - 2X;, - 3X3
Subject to constraints: -2x1 + x2 + 3x3 =2
X+ 3, +4x3=1
with x ,X,, x3 0. (08 Marks)
b. Solve the following by Dual Simplex Method :
Maximize Z = -2x, - 2X, -- 4X3
Subject to congtrains: 2x, + 3x, + 5x3 2
31+ x,+7x3 3
X)+ 4x, + 6X3 5
withx,, xi, x3 O. (08 Marks)
1 of 3

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
15MES81
Module-3
5 a. What is degeneracy in transportation problem? Discuss its consequence and how it is over
come. (04 Marks)

b. Obtain the optimum solution to the following transportation problem to minimize the total
transportation cost. Initial solution by V ogel's approximation method. (VAM).

Destination
D, D2 D3D4 Suppl
01 42 | 48 | 38 | 37 16
Origin 02 40 | 49 | 52 | 51 15
03 39| 38|40 | 43 19
Demand8 911 16

(12 Marks)

OR
6 a Explainthe differences between assignment problem and transportation problem. (05 Marks)
b. A small machine shop has five jobs to be assigned to five machines. The following matrix
indicates the cost of assigning each of the five jobs to each of the five machines. Obtain the
optimum assignment of jobs to machines, in order to minimize the total assignment cost.

Machines
! 2 3 4 5
Al 11|17 8| 16| 20
B| 9|7 |12| 6|15
JobsC | 13| 16 15| 12| 16
D| 21 |24 17 | 28 | 26
E 141,10 | 12| 11 | 15

Q6(b) Cost Matrix (11 Marks)
Module-4
7 a Explain the Kendall and Lee'snotations for representing queuing models. (04 Marks)

b. A small project consists of activities from ‘A’ to 'I'. The following table indicates the
precedence rel ationship among activities and the three time estimates — optimistic, most —
likely and pessimistic.time for each activity in days.

Activity Predgcr Optimistic M.ost likely Pe;;simistic
Relationship timet, time tin' timel,

A 2 5 8

B A 6 9 12

C A 6 7 8

D B,C ! 4 7

E A 8 8 8

F D, E 5 14 17

G C 3 12 21

H F,G 3 6 9

| H 5 8 1

i) Draw the project network. Determine the expected time and variance for each activity
i) Obtain the total expected duration of the project and critical path
iii) What isthe probability of completing the project in 50 days? (12Marks)
20f 3
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OR
8 a For thefollowing set of activities of a project, draw the network and obtain Early Start [ES],
Early Finish [EF], Late Start [LS] and Late Finish [LF] for each activity. Also, indentify the
critical path and projec

Activity | Predecessor | Duration in days
A 5
B A 8
C A 6
D C 5
E B,.D 9 (08 Marks)

b. The mean arrival rate to a service centre is 3 per hour. The mean service timeis found to be
10 minutes per service. Assuming Poisson arrival and exponential service time, find :
i) Utilization factor for the service facility
ii) Probability of two unitsin the system

iii) Queuelength
iv) Expected waiting timein the system (08 Marks)
Module-5
9 a Apply therules of dominance to reduce the game to (2 x 2) and solve the game to obtain
game value and optimum strategies for both the playgrs.
Player B
! 2 3
! —2 | 4
Player A 2.} ~1 4
3 | 6 (08 Marks)
b.  Solvethe following (2 x 4) game graphically.
Player B
2
3 |12
PayerA 586 02
(08 Marks)
OR

10 a There are seven jobs to be processed on a single machine. The following table indicates the
jobs and corresponding processing time in hours. Obtain the optimum sequence of jobs by
Shortest Processing Time [SPT] rule that minimizes the mean flow time. Also obtain
average in process (06 Marks)
Jobs () A|B|C|D|E|F|G
Processingtime(Oinhr | 8 [ 3 |5 |4 |3 |96

b. There are six jobs to be processed on three machines A, B and C in the order CAB. The
following table indicates the processing time in hours for the six jobs on the three machines.
Obtain optimum sequence of jobs that minimizes the total elapsed time for completing all
the jobs on the three machines. Also indicate the idle time of each machine.

Jobs 1 1213|4516
Processing timeinhoursonM/CA |4 | 6 | 7|4 | 5| 3
Processing timeinhoursonM/CB | 8 | 10| 7 | 8 | [l | 8
Processing timeinhoursonM/CC | 5| 6 |2 |3 ]| 4 |9
(10 Marks)
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