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AOR-01 : OPERATIONS RESEARCH
Time : 2 hours Maximum Marks : 50
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Note.: Question no. 1 is compulsory. Answer any four
questions out of questions no. 2 to 7. Use of
calculators are not allowed.

U1

(

1. Which of the following statements are True and
which are False ? Give a short proof or a
counter-example in support of your answer.  5x2=10

(a) Dual simplex method does not require
artificial variable to solve the LPP.

(b) In a transportation problem with 3 sources
and 4 destinations, the number of basic
variables in any basic feasible solution is 7.

(¢) Economic Order Quantity (EOQ) results in

‘ minimization of set-up cost.

(d) In (M/M/1) : (GD/eo/oo) queueing model, the
service rate increases as service time
decreases.

() Dynamic programming problem is solved
starting from the initial stage by the forward
or backward recursive relationship till the
final stage is reached.
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2. (a) In a factory, there are six jobs to be

performed, each of which should go through
two machines A and B, in the order A, B.

The processing timings (in hours) for the

jobs are given :

Jy | J2 |Jds| ds | I5 | J6
Machine A : 1 4 (71 5 6 3
Machine B : 6 | 3| 2 2 | 10

5

Determine the sequence for performing the

jobs to minimize the total elapsed time.

Also, find the idle time for both the

machines.

(b) The following table provides the sales data of

four salesmen in five sales territories :

Sales Territories
Salesmen
: I 1T I v
A 16 15 17 10 8
B 16 16 | 20 15 ] 12
C 12 8 10 13 15
D 18 16 | 17 | 12 | 10

Determine the optimal assignment of

salesmen to territories, to maximize the total

sale.
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3. (a)

(b)
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‘Obtain the dual of the following LPP : 4
Minimize z=x; + Xy + xg

subject to
X1 —3Xg +4x3=5
Xy —2X9 <3
2x9 —x3 24

X1, X9, X3 >0.

Use branch and bound method to solve the
integer linear programming problem : 6

Maximize z=T7x; + 9%,

" subject to

-x+ 3X236, 7X1 +X2S35, X9 < 7,
X1, X9 2 0 and are integers.

The following table gives the activities in a
construction project and time duration :

‘ Activity | Preceding activity Timé
152 - 20
153 | - 25
253 152 10
254 152 12
354 1-53,2-53 5
455 254,354 10
(i) Draw the activity network of the
project. ,
(ii) Determine the critical path and project
duration. 5
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(b) A telephone exchange has two long distance
operators. The telephone company finds that
during the peak load, long distance calls
arrive in a Poisson distribution at an average
rate of 15 per hour. The length of service on
these calls is exponentially distributed with
mean length of 5 minutes.

(i) What is the probability that a subscriber
will have to wait for his long distance
call during the peak hours of the day ?

(ii) I subscribers wait and are serviced in
turn, what is the expected waiting time ? 5

5. (a) Use dual simplex method to solve the
following LPP : 5
Minimize z =X; + Xg
subject to

2X1+ X924, X1+ 7927, X1,X920.

(b) A T.V. repairman finds that the time spent
on his jobs has an exponential distribution
with mean 30 minutes. He repairs sets in
the order in which they arrive. If the arrival
of sets has Poisson distribution with an
average rate of 10 per day, (taking
8 hours in a day), then what is the
repairman’s expected idle time each day ?
How many jobs are in the queue when a new
set is brought for repair ? 5

6. (a) Use two-phase simplex method to solve the
following LPP : 5
Maximize z = 3x; + 2x9
subject to

2X1 + X9 < 2, 3X1 + 4X2 212, X1, X9 > 0.
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(b) An item is produced at the rate of 50 items
per day. The demand occurs at the rate of
25 items per day. If the set-up cost is T 100,
and the holding cost is ¥ 0-01 per unit of
item per day, find the economic lot size for
one run, assuming that the shortages are not
permitted. Also, find the time of cycle and
total minimum cost for one run. - 5

7. (a) Use Vogel's approximate method, to solve
the following transportation problem of
" minimisation : , ]
Dl D2 D3 D4 Capacity
Ry |5 7 13 10| 700
Ry 8§ 6 14 13 400
Rj 12 10 9 11 800
Requirement | 300 600 700 400

b)) A company manufactures around

- 200 mobiles. The daily production varies

from 196 mobiles to 204 mobiles with the
following probability distribution :

Production/day| Probability
196 0-05
197 0-09
198 012
199 014
200 020
201 015
202 011
203 0-08
204 0-06
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The finished mobiles are transported in a
box with a capacity of only 200. Using the
random numbers

82, 89, 78, 24, 53, 61, 18 and 45,

simulate the mobiles which could not be
transported. Determine the average number
of such mobiles.
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AOR-01 11 P.T.O.

. e @fe 3 Wa i | I8 TeR afee

& o & wft f ogula R | 9w A




70 e N diewd T Sa d W 9N W
£ | 39 iau ) GHaT HaA 200 TEEA A € |
Iefees el

82, 89, 78, 24, 53, 61, 18 3N 45

HT TENT Hh FIHO HINT R HH-A Aesd
T8 W wH | W@ AEEdl H iEa gl
frutia Hife | | 5

AOR-01 12 2,000



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

