171265

Nb. of Printed Pages : 15 AOR-01

BACHELOR’S DEGREE PROGRAMME
| (BDP)
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AOR-01 : OPERATIONS RESEARCH

Time : 2 Hours Maximum Marks : 50

NoteI:Question_ No. 1 is compulsory. Answer any
four questions oul of Question Nos. 2 to 7.

Use of calculator is net allowed.
S MO e S
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 : 10

@ In a simple queuing model, steady state
solution exists only when utilization factor
isl. _ 7

(i) Every feasible point in a bounded LP

. solution space is determined from its
feasible extreme points.

(iii) In an inventory model, the optimum order
quantity decreases. with increase in the
shortage cost.

(iv) In a project network, a non-critical activity
does not have zero total float.
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The Assignment problem can be solved by
the Transportation technique.

A factory manufactures two articles A and
B. To manufacture an article A, a certain
machine has to work for 1.5 hours and in
addition a craftsman has to work for
2 hours. To manufacture an article B, the
machine has to work for 2.5 hours and in
addition the craftsman has to work for
1.5 hours.

In a week the factory can avail 80 hours of
machine time and 70 hours of craftsman’s |
time. The profit on each article A is £ 5 and
on each article B is T 4. If all articles
produced are sold away, find how mahy of
each type of articles should be produced to

earn the maximum profit per week using
LPP. 5

(1) Define M/M/1 queuing mode]. 3

(ii) A bank plans to open a single server
desk in banking facility at a particular
centre. [t is estimated that on an
average 28 customers are arriving each
hour and it requires 2 minutes to
process a cusfomers transaction.
Determine: . 2
(1) The proportion of time -that the

system is idle. )
(2) Average time a customer will have
to wait before reaching the server.
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Let seven jobs are processed on machine 1
and then on machine 2 in succession. The
processing time (in hours) on both the

machme is given below : 5
- Job Machme 1| Machine 2
A 6 16
B 24 20
) C 30~ 20
D 12 12
E 20 24
F 22 2
G 18 6

Find all the optimal sequences and total
elapsed time required to complete the task.

Solve the following Assignment problem to
minimize the total time : B
s Tasks |
Machines 7T T m | v
A 0 7 14 | 21
B | 12 17 22 | 27
C 12 17 22 27
D 18 22 26 30

Write the alternative ass1gnment also, if it

exists.

Define ABC analysis - with suitable
example. The production department for a
company requires 7200 kg of raw material
for manufacturing a particular item per
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year. It has been estimated that the cost of
placing an order is ¥ 72 and the cost of
earrying inventory is 25 per cent of the
investment. The cost price of the raw
material is ¥ 20 per kg. Determine the
optimal order quantity and the order cycle
time for raw material. 5

Find the dual of the following :
Maximize :
z=4x1+9_c2 + Txg
Sabject to :
% +xg +x3 =10
5oy —xp +xg 212
xl,xz,;szo

Jdemtify the nature of each of the dual
versables. 5

Osmeider the following cost minimizing

Tramsportation problem :

Destination'
I I I I
Al 3 2 7 6 | 5000
Source B 7 5 p) 3 6000
Cl 2 b 4 5 2500
Demand 6000 4000 2000 1500 13500
Find the initial basic feasible solution using
North-West Corner method. Hence, find the
optimal cost. 6

Supply

{B-9)



(51 AOR-01

(b) A firm on the basis of past experience and
available data .indicates the daily demand
of an item according to the following

. probability distribution : : 4
'Daily Demand Probability

o 0.01
10 | 0.20
_ 20 .- . 015
‘ 30 0.50

40 0.12
50 0.02

Simulate the demand for next 10 days using
the following sequence of random variables :

48,78, 19, 51, 56, 77, 15, 14, 68, 9
6. (a) The details of a project consisting of

. 10 activities are given below : 6
' Activities Duration (hrs.)
1—2 4
1—3 12
1—4 : 10
24 8
2—5 6
3—6 .8
1-—6 10
5—1T 10
6—7 0
7—8 10
Draw the network and find the project

completion time.
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Solve the following integer programming
problem using branch and bound method : 4

Max, :
z = 24x; +17x,

2%y + &y < 12
20x; +1bxy <144
<3 x5 27,
X,%9 = 0.

Use the dual simplex method to solve the
following L.. P. P. : ' 6

Minimize :

z =10y + 8y
Subject to the constrsints :

4y1 + 2y, 25

2y +2y, 23

N yé 2 0.

Three custom ofﬁcers separately check the
higgages of the passengers at an airport.
The passerigers arrive at an average rate of
five per hour. The time a custom officer

spends with a passenger is exponentially
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distributed, with - mean service - time
24 minutes. Find the probability that all
the custom officers are idle. Also, find the
probability that there are exactly

2 customers in the queue. 4
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