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AOR-01 : OPERATIONS RESEARCH

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note : Question no. 1 is compulsory. Answer any four
questions out of questions no. 2 to 7. Calculators
are not allowed.

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) A balanced transportation problem has a
feasible solution.
(b) In LPP, an unrestricted primal variable

changes into an equality constraint in its
dual.

(¢ In solving a maximizing integer linear
programming problem by Branch and Bound
method, if the optimal value at a node is less
than the current lower bound, then that
branch is not explored further.
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(d)

(e)

2. (a)
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The optimum value of pu (the service rate)
that minimizes the expected cost of
waiting and service per unit time

in a queuing system given by

. Cor
TC(],[) = ClH + }\‘02 ’ 18 H* = }\' - _2_ ’
p—A Cy
where C; and C, are costs.

If there are n jobs to be performed one at a
time on each of the 2 machines, then the

possible number of sequences would be (n!)2.

A firm manufactures two types of products A
and B and sells them at a profit of ¥ 2 on
type A and ¥ 3 on type B. Each product is
processed on two machines M; and M,. Type
A requires one hour of processing time on
M; and two hours on M,, type B requires
one hour on M; and one hour on M,. The
machine M; is available for not more than
6 hours 40 minutes while machine M, is
available for 10 hours on any working
day. Formulate the problem as Linear
Programming Problem and solve it by

graphical method.



(b) Find the initial basic feasible solution of the
following transportation problem using
Vogel’s approximation method :

Destination

P, P, P3 Py |Demand
M, 19 14 23 11 11
Source| My | 15 16 12 21 13
M; 30 25 16 39 19

Supply| 6 10 12 15

Also, check the optimality of the solution
obtained. 4

8. (a) The jobs, predecessors of the jobs and
duration of the jobs, in a project are given

below :
Jobs Immediate ]?uration
predecessor (in days)
A — 4
B A 6
C A 12
D B 6
E B,C 10
F E 8
G D,F 7
H G 5

Draw the network diagram, and hence find
the critical path and the optimal duration for
completing the project. 5
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4. (a)

(b)
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Use the dual simplex method to solve the

following LPP :
Minimize z = 24x; + 6x5 + 2x3 + X4
subject to 6x1 +Xo— X4 25

41 + 2X9 + X3 + X4 2 4

X1, X9, X3, X4 20

Seven jobs go first over machine 1 and then

over machine 2. Processing times (in hours)

are given as :

Job AIB|C|D/E|F |G
Machine 1 6 2430|1020 |22] 18
Machine 2 |16 2022|1224 | 2 | 6

Find the optimum sequence and total time in

which jobs should be processed.

Obtain the dual of the following LPP :
Maximize z = 20x; + 30x,
subject to X1 + 2%9 < 20

X] +X9<12

5%; + X9 =40

X1, XzZ 0

Your dual must have an unrestricted

variable.




5. (a) In a factory, the machines break down on an
average rate of 10 machines per hour. The
idle time cost of a machine is estimated to be
T 20 per hour. The factory works 8 hours a
day. The factory manager is considering
2 mechanics for repairing the machines. The
first mechanic A takes about 5 minutes, on
an average, to repair a machine and
demands wages of ¥ 10 per hour. The second
mechanic B takes about 4 minutes in
repairing a machine and demands wages at
the rate of T 15 per hour. Assuming that the
rate of machine breakdown is Poisson
distributed and the repair rate is
exponentially distributed, which of the two
machines should be engaged ? ' 6

(b) The production department for a company
requires 7200 kg of raw material for
manufacturing a particular item per year. It
has been estimated that the cost of placing
an order is ¥ 72 and the cost of carrying
inventory is 25 percent of the investment in
the inventories . The price of product is T 20
per kg Determine the optimal order
quantity, number of orders and order cycle
time. 4
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6. (a) Solve the following assignment problem :

Machines
I I 111 v
A 6 5 4 9
B 8 6 5 9
Jobs
C 8 10 13 11
D 9 8 14 12

(b) A small project involves 7 activities, and

their time estimates are listed in the

following table :

Activity Estimated Duration (weeks)
i-j Optimistic | Most likely | Pessimistic
1-2 1 1 7
1-3 1 4 7
1-4 2 2 8
2-5 1 1 1
3-5 2 5 14
4-6 2 5 8
5-6 3 6 15
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7. (a)
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(i) Draw the network diagram of the
activities in the project.

(ii) Find the expected duration

and

variance for each activity. What is the
expected project length ?

(iii) Calculate the standard deviation of the
project duration.

An automobile

company manufactures

scooters. Daily production varies from 146 to

152 depending on the availability of raw

materials and other working conditions.

Production per day with probability is as

given below :

Pl:i_u(;:;n Probability
146 0-04
147 0-09
148 0-12
149 0-14
150 0-11
151 0-10
152 0-40

What will the average production be in the

next five days ? Use the following random

numbers to simulate the process :

80, 81, 76, 75, 64

7
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(b)

AOR-01

Solve the following integer linear
programming problem using Branch and
Bound method :
Maximize z = 2x; + 3x,
subject to  6x; + 5%, <25

X1 +3x9 <10

X1, X920
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