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Seventh Semester B.E. Degree Examination, July/August 2022
Operation Research

Max. Marks:100

Note: Answe r anl, FIVE Jull questions, selecting atleest Trl/O questiotls./rom euch 1turt.

PART - A
Lt. Define Operation Research. Explain the phasecl of,operation research. (06 N,Iarks)

b. A flrr,i plans to pLlrchase zit least 200 quintals of scarp containing high quality mctal 'X' and

low quality metal 'Y'. It c'lecides tlrat thc scrap to be purchasecl rnust contain at lcast
100 quintal ol'X'metul and not more than 35 quintals of Y-rnetal. Thc trrm can purchasc
thc scrap fi'om tr.vo supplicrs (A ancl B) in unlintitcil qLrantitics. The percentagc of X and Y
metals in ten.ns ofweight in the scraps supplied by'A"ancl 'B'is given below:

I Na"tut 1 S;p_ii;14 i srippticL u

; x ', 8!i t,, 't5,'t

iv i_tiE:),n% l

The price of A's scrap is Rs. 200 per qLrintal and that of B's is Rs. 400 pcr quintal.
Formulatc this problem as L.P niodel and solve it graphically to determine thc quantrtrcs that
firm should buy I'rom the two suppliers so as to rninirnize total purchase cost. (14 \Iarks)

Solve the fbllowing I-PP usrng Big M nrethod. Also, {inc'l is there any nrr"rltiplc optimunr
solutions'7 Iithere are alternatc optimunr solution, identify thenr
Mzixirnize Z: 6xt * 4x.
strb-jcctcd to corrstrairrls
2x1+l1r<39
3xt + 2xz<24
Xt -1- x, > 3
Xl x2 ) 0 t10 N{arks)
Solve the tbllowing problem by dual simplex method
Minimize 'Z' :Zxr * xt
strhjected to consl rirints
3x1*1,>3
4x1 +1.1,>6
xtf2xr>3
X1 X2 ) 0 t10 N'larks)

a. A rnulti plant has threc manufacturing plants 'A', 'B'and 'C' ancl two rnarl<ets 'X' and 'Y'.
Production cosis at A, B and C in Rs. 1500, 1600 and 1700 per piece respectivcly. Sclling
prices in'X'ancl 'Y'arc Rs. 4,400 and Rs. 4,700 respectably. Demancls in X and Y arc 3.500

and 3600 pieces respectively. Production capacities at A, Il and C are 2000,3000 and 4000
pieces respectively. Translonnation costs are shown in the table beloll,.

i Plant

iA
B

ic
plant in order to maxirnize the prolit. (10 Marks)
I o1'3

Market
XY

1000 1500

2000. 3000
1 500 2s00

Detennine the optimur-n ciistribution for the



A method's engineer
'l'hc assignment to the

,tcil-vib, I
Dq4ion 

I

Explain rvith sLritable example
i) Pay off matrix
ii) (iame with saclcl[e point
iii) Game rvithout sacldie point

l(Lr- 
l-,oi j2-- i siq
ll3 r1 t2
l14 l0 i0

1()ME74

wants to assign four new methods to thrcc work ccntcrs.

new methods will increase production and thcy arc givcn bclow.
rmine the optirnal assigntttcttt.lf only one rnethod can be assigned tq a w91k celtqliete

MerhodrWort I o 
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a. Explain the brancl-r and bound rnethocl in

b. Find the optinrunt tnteger solution to the

Maxirr"rize 'Z' - xt't 2xt
Subjectcd lo consl raints
1xz< J

X1 *;ir(l
1/tl

^JXt 1lt
Xr.X: ) 0 and are integel's'

tr.

PART _ B

Deflne the fbllorving :

i) Optirnistic tinie
ii) Pessimistic ttnte
iii) Mosl likely tirre

ActivityABC.......Flandlconstituteaprojectwitlithefbllolvingrelationship
W .1 X, Y mcans X ancl Y connot start until 'W' is complcted.

X, Y < W nreans W cannot starl until both X and Y are completed.
With this notation, construct the netrvork diagram firr the project having
constraints. Also, find EST, IIFT, LST, LFT and total slack lor each activity.
The precedencc relationship are

A<D,A<E,.8<F,D<F,C<

a.

(10 Marks)

integer progratnnring. (06 Marks)

following IPP using Gomory's rr,cthod.

(14 Marks)

(06 Marks)

lbllowing

I and the duration areG?

A
8

C <ll,F< i,G<
s icTo lE
ro I I lro | 1o

F

t7
cluli
t8 I t4 le

(14 Marks)

a. Wi-rat are the characteristics of waiting lines? (05 Marks)

b. Arnvals at a telepltone booth are considered to be Poisson, with ar-) avcragc timc ol'
10 rninutes between one arrival and next. The length of a phone call assumcd to bc

distributed cxponentially with mean 3 minutes. Then,
i) What is the probability that a person aniving at booth will have to rvait?
ii) What is the average length of the quelle that forr l'rom tirne to time
iii) The telephone department will instaii a seconcl booth when convinced that an a arrival

r.vould expect to havc to wait at least three minutes for the phone. By trow uruclt utusl

the flow olarnvals be increased in order to justify second booth'l (15 Marks)

? o1t3

(06 N{arks)



graphically and find the value of Gamc.

10MIi74

find altcrnateb. Solve the following game

optimal strategies, if anY

(07 Marks)

c. A and B play a game in which each has thlee coins, 15 f:,.t", l0 paise, and a 20 patsc'

Each select u coii without the knowledge of others choice. If the sum of the coins is an odd

amount A win,s B,s coin. If the sgm is even, B wins A's coin. Find the best strategy for each

player and the value of game. (07 Marks)

B

I 6l?l ,l
lzLalaI

a. List the assumption made while dealing with the sequencing problern. (04 Marks)

b. A manufacturing company processes 6 diff"ttnt Jobs on two diffbrent machines A and ll'
Number of uniti of each"Job and its prooessing time on A and B are given below tabic'

1
J

Use graphical method to minimize the time

machines. Calculate the:total elapsed time to

{<{<*xx

Mu.rri"" a-l VtaCt,i"" e

6

1.5

1q-
received to process

complete the Jobs.

(08 Marks)
the following Jobs on the

For each machine sPecilY

Job No

I
,"

c.

I

l
(0tt Marks)
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