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units and 120 units respective ly. Ii-incl the optimalproducts mix.

Module-2
a. Define surplus, slack and arlificial variables.
b. Solve the following using Simplex Method :

Max Z:2x1+ a,
Subject to,4x1 + 3xz < l2

4x1+ xzSS
4xr- xz<8

x1' X2 ) $'

OR
List the assumptions made in LPP.
Use Big.M method to solve the following LPP
Minimize Z: 4xt * xz

Subject to, 3x1 + x: : 3

4x1*l1r>6
xt * Zxz< 4

X1, x2 ) Q'

1ttMR7s1

(10 N{arks)

(05 Marks)

(15 N{arks)

(05 Marks)
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Seventh Semester B.E. Degree Examination, July/Augvst 2022
Operations Research

Time: 3 hrs. Max. Marks: 100

Note: l. Answer any FIVE full questiorts, choosing ONE full question from ettch module.
2. Use oJ'suitable statisticttl table is permitted.

Module-l
Define operations research. Explain all the phases involved in operations research, (10 Marks)
A company produces 2 types of products. The first type requires twice as nruch labour timc
as a second type. If all the products are of the second type, then the company can producc a
total of 500 products a day. The market limits daily sales of the first and sccond type to 150
and 250. Assuming that the profit per product are Rs. 8/- for fype 1 and Rs. 5/- lor type - II.
Formulate the problem as a linear programming model and determinc the numbcr ol'
products to be produced of each type so as to maximize the profit. (10 N{arks)

OR
a, Explain the limitations and applications of operations research. (10 Marks)
b. Egg contains 6 units of vitamin A per gram and 7 units of vitamin ts per gram and costs

l2 paise per gm. Milk contains 8 units of vitamin A per gm and 12 units of vitarnin B per
gm and costs 20 paise per gram. Daily requirements of vitamin A and vitamin B are 100

4a.
b.
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Module-3
a. Explain the diflerences between assignment problem and transpofiatiorl problem. (05 \,Iarks)

b. A product is produced by four factories A, B, C and D. The unit productiort costs itl thct-n arc

Rs.2, Rs. 3, Rs. 1 and Rs.5 respectively. Their production capacitics arc : lactory A : -50

unirs, B : 70 units, C : 30 units and D : 50 r,rnits. These factories supply thc product to

4 stores, the demand of which are25,35, 105 and 20 units respectivcly. Ur-rit transpot'taliort

co:rt in mpees from each factory to each store is given in the table below :

Factories'f

Dctcnline the extent of deliveries from each of'the fbctories to each of the storcs so that thc

total production and transportation cost is nrinimum. (10 N{arks)

A company has 4 salesmen A, B, C and D. These salesmen are to be allotted 4 citics, 1,2,3
and 4. The estimated profit per day for each salesman in each city is given in the following

tatrle :

Wirat is the optimum assignment which will yie ld maximum profit?

OR
a. Explain the characteristic queuing system. (06 N{arks)

b. Arrival ratc of tclephonc call at a telephonc booth are avcrage tirnc of a 9 minutes betwcctl

two consecutive arivals. The length o[ telephone call is assumed to be cxponcnlially
dislributed with tnean 3 minutes.
i) Determine the probability that a person arriving at the booth will have to rvait.

ii) F-ind the average qucue length
iii) The telephone company will install a second booth when convinced that atl an'ival

would expect to have to wait at least 4 minutes for the phone. Find the increase in llorn'

rate of arrivals which will justify a second booth.

i,r) What is the probabiiity that he will have to wait for more than I - rninutes before the

phone is free. (14 N{arks)

Modtrle-4

(05 N{arks)

(0.1N,Iarks)

(05 NIarks)
7a.

b.
Dcfine : i) Total elapscd time ii) Idlc tirne.

List the assumptions of sequencing problenls.
A rnachrne opcrator has to perform threc opcrations turning, threading and knttrling otl a

nuntbcr of different jobs. Thc time rcqr-rired to perfonn thesc operations (in rlliuutcs) Ibr

each job is known. Dcterminc thc order in which the iobs should bc processed irr ordcr to
mininiize the total timc requircd to turn out all thc jobs. Also find thc idle tintes fbr tlte tltrcc

Job
Tirne for turning

(minutes)
Tirne for threading

(minutes)
Tirne for Knurling

(minutes)

1 3 8 r3

2 t2 6 14

3 5 4 9

4 2 6 t2

5 9 J 8

6 1l I r3

Stores -+
2 a

-) 4

A 2 4 6 ll
B t0 ti 7 5

C
D

r3
4

J

6

9

8

12

J

opcratrons. ( I I NIarks)
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OR

\\'hat are the characteristics of garnes'? (06 Marks)
Trvo players A and B are playing a game of tossing a coin simultancously; player A wins

I unit of value when there are tu,o heads, wins nothing when there arc two rails and loses %
unit of value when there is one head and one tail. Determine the pay ol1'rnatrix, the best

10 a.

b.

strategies for each player and tl-re valr.re of the game.

Solve thc following problcrn by using dominancc principle.

23
I

?

J

4
(07 Marks)

Module-5
a. Define the following tetms with refbrence to PERT :

i) Total float
ii) Free float
iii) Indepcndent float.

b. A project schedule has the following characteristics.

Activity Timc (weeks) Activity Time (weeks)

1-2 4 5-6 4

l-3 I

2- 3 l

5-l
6-8

8

I

3-4 r I -8 2

3-s 6 8-10 5

4 *9 5 9- 10 1

i) Dra'ur, the nctwork and flnd thc critical path.
ii) Cornpute EST, EFT, LST, LFT total f'loat for each activity.

OR
What are applications of PERT/CPM techniques?
A small project consisls of activities from 'A' to 'I'. The following
precedence relationship among activities and the three time estimates -
likely and pessimistic time for each activity in days.

Activitv Predecessor
Relationship

Optimistic, time
'to'

Most likely
time't*'

Pessimrstic tinre
i. ,

A 2 5 8

B A 6 I t2
C A 6 7 8

D B,C 4 7

E A 8 I 8

F D,E 5 14 t1
G C a

-l t2 21

H F,G J 6 9

I H 5 8 ll
i) Draw thc project network. D'ctcnnine the expected time and variance fol each activity.
ii) Obtain the total expected duration of the project and critical path

iii) What is the probability of cornplcting the project in 50 days? (14 Marks)

x***x
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(07 Marks)

(06 Marks)

(14 Marks)

(06 Marks)
table indicates tlte
optimistic, mosl


