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 Exammiﬁon, Jan./Feb. 2023

Operations Regearch
Time: 3 hrs. B A Max Marks: 100

E

o,
Note: 1. Answer any FIVE full questions, ¢l 0smg ONE full questton fmm each module.
2. Use of Normal distribution table permitted.

Wodule- ¢
1 a. Define Operation Research and. d1s%uss the phases in Operatlon@Research (10 Marks)
b. Solve graphically the given LP f()blem = ‘
Minimize z=3a+5b ' &
Subjected to constramts fag 3 + 4b <12 Vo™
w Za—1b>-2 ¥
% 2a+3b212 S/
&N la+0b24 ¢
M, ' Oa+rlb22 Als

P4 a,b>0 O ' (10 Marks)
2 a. List any 4 characteristics and hmftamms of OR. 341@ (08 Marks)

b. Twowa&}ﬁmys A and B are made’ %ﬁgin four different m@‘als I, II, III and IV according to the
following specifications. ‘A’ at most 80% of I, at*"%ost 30% of IL~at least 50% III. ‘B’
between 40% and 60% ofill, at least 30% of Jﬁ at most 70% o fgew?frhe four metals are
extracted from 3 different’ ores whose constl%@%ts percentage of* thése metals, maximum
available quantity and cost per tonne are as Hfollows : é

§ Constituent %
4.0re | Max L}n 'l | IV | Others

‘ Quantity | .. [%

1000 |20 10]30]30, 10

200075 10 | 20 | 30 | 30 210

%f“” 3@0@“5570%}0

Assut*mn*g the selling price: @f alloys A and Bsare Rs.200 and Rs.300/tonne respectively.

Formulate the above as‘a I’ihear programmmg,&problem selecting appropriate objectives and

éogstramts functions. . 74 ﬁ A 4 (12 Marks)
~ ‘w’ ) ‘
\ (N7 Module-2

3 a Solve the follg w1ﬁg 'LPP by Slmp@{ _method:
Maxumze z‘&—12x +16x2 g g@f

SXJQ% 8x2 SSO
xl anﬂ x, 20, (10 Marks)
b. Minimize z=7X, +15x +20x3
Subject to Constral ts 2x, +4x, +6x, 224
{7 3x,+9x,+6x,230
%y Ky Ky 20

%§ - usmg Big M method. (10 Marks)
4 1 of4

Sl



17MES81

OR
4 a. Solve the following LPP by simplex,
Z Min = 2x, —3x, + 6X,
Subject to Constraints 3x, —x, +2x, <7
2x, +4x, 212
—4x, +3x, +8x, <

X,,X,,X;20 (10 Marks)
b. Solve by dual simplex method.
Min z = 5x, + 6%, S o
V“% > Ay
Subject to Constraints x, + X, > v}/ %“%@W
4x %%ﬁ o
X, , Xg X0 A d (10 Marks)

* Module-3 .
5 a. Obtain an Imtlag&bas‘xc fea51ble solution to the transportation problem using North West

corner rule andrdgast ‘cost method. Ay Jomy
", Destination
D, D, D;
OW&;I‘ :‘ - 02
% 3 O3
£ £ % g}}{m W’gﬂﬁ
o~ % v ) (06 Marks)

b. There are 3 factories ‘A, B, C supplymgmgo%ds to four dealers, D1, Dy, D3 and Ds. The
production capacmes and requlrementsmgg .given in the table. The project in Rs. is also
he optimum solutlon to maximize the profits:
®“ D, D; Dj;w-Capacity
o 26 20 2 450
21 24 20019 300
7 a8 20 {920 | 250
Requ e;gient 200 300 150 270

(14 Marks)
' QRWM

6 a- ?k%,“’“‘@company has 3 plafﬁs ‘at location A,%Q&and C which supplies to warehouses located at

%.D,E, F, G and H%;M(‘)nthly plant capacities are 800, 500 and 900 units respectively. The

monthly wareho‘%@@? requlremen 00, 400, 500, 400 and 800 units respectively. Unit

transportatloi‘i**%%:ost is given be Determine the optimum distribution such that the

company %mlzes the cost. ./

e DEFGH
Vo A[5 8 6 6 3| CMRIT LIBRARY
Cy’ B4 7 7 6 6| BANGALORE- 56007
i C|8 4 6 6 4
L4 (16 Marks)
b. L1st any 4 appl@‘mi@ns of Transportation problems. (04 Marks)
&)
2 of 4

)
il ”W?@W



7

a.

17ME81

Module-4
State and explain the characteristics of queing system (06 Marks)
b. Dataofaprojectis givenbelow: .
Activity | Immediate | Optimistic Mgst hkely Pessimestic
Predecessor | Time Hr,s%%a “T'ime Hrs | Time (Hrs
A - 4 @ 6
= %
C
D
E
F
G
H
I
J
§)) Draw thc ne ’work diagram.
(i) Find out the ES, EF, LS, LF andsslac ck for each activity.
(i) Fmd)%%ut the variance and staqdarﬁ deviation for the critical path.
(iv) Determme the probability of C@mpletmg the project in 24 hours. (14 Marks)

N2 OR Cv CMRIT LIBRARY

Defiftex, s
(1) Critical activity and c%fﬁmcal path. BANGALORE - 560 031
(i)  Total float. .,
(iii) Free float. %" % @ .
(iv) AOA and A@I\E%flagram P (08 Marks)

In a railway yard, goods trains arrive at a rate of 30 tralans yer day. Assuming that the

inter-arrival time-follows are exponentlaj dﬂtnbuhon and t;hé S@rwce time distribution is also

exponential with an average 36 minufes. \

Calculate the f@;llgwmg b4
6] The average numbe;;of%ams in the queue
(11)ﬁ$%me probability that 1:‘1’“1% queue size excéed O

*) VExpected waitin t‘ﬁﬁe in the queue. ./

(1v)"’” Average numbq;; gf trains in the queue

. (v) If the input %@trams mcreasg’*ﬂgg «an average 33 per day, what would be the

changes: %(1) and (i) ? i%f (12 Marks)
INE ~Module-5

Consider th@f@llowmg single mac%ne sequencing :
Job &, ‘ Ji | | )5 /| s
Processing Time | 14 | 8 | 6#/ 4 | 16

Obtain Ao, Sy

(1) Optimal seqpen:&% by STP rule.

(i) Completlon time of all the jobs.

(i) Mean ﬂow time.

(iv) Numb@?f‘of Tardy jobs if due date is 20 days. (08 Marks)

s
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b. Obtain the optimal strategies for both persons and the val @gg%ﬁf the game for 2 person zero
sum game whose payoff matrix is as follows :

10 a. Use graphical method to min
machines A B C D and E. Fﬁ,bach machine find whlchgobs is to be loaded first. Calculate
the total time required to, précess the jobs. The timg giyen is in hours. The machining order
forJoblisABCD Ef{;@ ‘takes 3, 4, 2, 6, 2 houfs réspectively on the machines. The order

of machines for Job 2" ”is BCADEand takes & 4%33 2, 6 hours respectively for processing.
' (12 Marks)

b. Solve the followi&g%game by using concept:

Ay ey
s 4 (08 Marks)

L )

CMRIT LIBRARY

4ofd BANG! ALORE - 560 037




