No. of Printed Pages : 16 AOR-O 1

BﬁACHELOR’S DEGREE PROGRAMME
| (BDP) ’
Term-End Examination
June, 2020
AOR-01 : O_PERATIONS RESEARCH

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 1is compulsory.

(%) Answer any four questions out of
Question Nos. 2 to 7.

(iii) Use of calculators is not allowed.

h‘%

1. Which of the following statements are true and
which are false ? Give a short proof or counter-
example in suppoit of your answer ; 2 each
(® A balanced transportation model does not

have any feasible solution.
(i) In é Project network, a sequence of

activities form a loop.

-
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(iii) The setup cost in an inventory situation is

(iv)

)
2. (a)

(b)

‘independent of the size of the order

quantity.
The mean and variance of the Poisson

distribution are not equal.
The dual of the dual is the primal in LPP.

The details of a project consisting of eight

activities are given below :

Activity Duration (days)

1--2 2

1—3 4

1—4 3

2—5 1

3—5 6

4—6 5

5—6 7

6—7 2
Draw the network diagram and find the
project completion time. 5

A particular item has demand of 3000
units per year. The cost of one procurement
is ¥ 100 and the holding cost per unit is
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T 2.40 per _year. The replacement is
1nstantaneous .and no shortages are
éllowed Determine : ‘ -5_

@) The economic lot size |
(i) The number of orders per year.
(iii) The time between orders.

(iv) The total cost per year.

3 (&) Determme the 1initial basijc feasible
solution of the transportation schedule
having the following cost and requirements
table  using Vogel's approximation
method: ‘ 6

Destination

I I IV | Supply

I
Al3 2 7 ¢ 50
Origih B|7 5 2 3| g
Ci2 5 4 5| o5

Demand (60 40 20 15

- Check the optimality and hence find the
optimal solution. o

L}
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() Find the dual of the following LPP : 4
Minimize :
z=2x —12 x +4x3

Subj’ect to:

x; —Bxg +x3 24

X +xg +Txg 21

X - %y —3x3 27

X9, %3 2 0, %y is unrestricted in sign.

4. (a) A diet for a sick person must contain at
least 4000 units of vitamins, 50 units of
minerals and 1400 calories. Two foods A
and B are available ét a cost of T 4 and T 3

per unit, respectively. If one unit of A
contains 200 units of vitamins, 1 unit of
mineral and 40 calories and one unit of
food B contains 100 units of vitamins,
9 units of minerals and 40 calories,
formulate an LPP for minimizing the cost.
Solve it graphically to find the combination
of foods to be used to have least cost. 6
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(b) Telephohe users arrive at a booth folléwing

(a)

a Poisson distribution with an average
time ‘.\Of 5 minutes. The time taken for a
telephone call is on an avérage 3 rﬂinutes
and it follows an exponential distribution.
What is the probability that the booth is
busy ? Whaﬁ is the average waiting time of

a customer in the queue ? -4

‘Solve the following assignment problem to

minimize the total time : 4
Job

I II Il Iv V-

Emf:.loyee

H O a w »
o
o
~
o
©
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6. (a)
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Solve the following integer programming

problem using branch and bound method :
Min. :

z = 3x; + 2.5xp
Subject to:

X+ 2xy 220

3x +2xp 250

~and xy, X, 2 0 and integers. 6

Find all the sequence that minimizes the

total elapsed time required to complete the

following tasks on two machines : 5
Task Machine I Machine II
1 20 26
IT 90 60
I 80 75
v 20 30
vV 120 90
VI 15 35
VII 65 - 50

Also, find total elapsed time and idle time
of both the machines.
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(b) A company manufactures 30 items per day.

- The sale of these items depends upon the
demand which has the following

distribution : : 5
Sale (Units) Probability
27 _ 0.10 )
28 0.15
29 0.20
30 , 0.35
31 0.15
32 o . 0.05

‘using - the - following _ random number;s, )
: estimate the shdftaéef,surplus of items per
- day for the next 10 days : '
35, 44,8, 15, 35, 28, 61, 67, 70, 45.

7. () Use the dual Snnplex method to solve the
| following LPP : | | 6
Min. :
 z =90y, +60y, + 80y,

[

P.T.0.



18] AOR-01
Subject to :
¥ +2y;+38y3 23
2y + Yo +¥3 2 4
3y, + ¥ +2y3 21
¥, Y53 2 0.

() In a city hospital, outpatients are treated
by three equally efficient doctors. On an
average it takes 20 minutes to treat a
patient. The average time  vary
exponent‘ially. The arrival rate is 6
patients per hour and follows Poisson
distribution. Find : 4

() the average number of patients
waiting in the queue.

(i) the average time that the patient
spends in the hospital

(iii) the probability that a patient has to

wait before the service starts.
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35, 44, 8, 15, 85, 28, 61, 67, 70, 45
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z = 90y + 60y, + 80y,

W IR HR, S

' yl +V 2y2 + 3y3 2 3

-2y1+y2+y324
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