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BACHELOR’S DEGREE PROGRAMME (BDP)
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(APPLICATION ORIENTED COURSE)
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. Use of

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) x;=1,%9 =2 and x3 = 1 is a basic feasible
solution for the system of equations

X{ + X9 + Xg =4 and 2x; + X9 + X3 = 5.

(b) In order to shorten a project completion
time, we must reduce the duration of

non-critical activities.
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(c) The transportation problem is balanced, if
the number of sources matches with the

number of destinations.

(d) Economic Order Quantity (EOQ) results in

minimization of set-up cost.

(e) Little’s formula relates the waiting time of a
customer and the number of customers

present in a service facility.

2. (a) The following is the optimal table of a
maximising LPP where x5, x4, and x5 are

stack variables.

Basics .
P
B \Variables Solution
X1 X9 X3 X4 Xjp
1 2
3 X1 10 5 0- 2
4 3 3

0O 0 -1 0 -3 36

Suppose a new constraint 2x; + Xo < 8 is
added to the LPP. Find the new optimal
solution of the resulting LPP.
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(b) Find the optimum integer solution to the
following LPP : 5
Maximize z =Xy + 4%y
subject to the constraints :

2x1 +4x9 <7
5x1 +3x9 <15

X1, X9 2 0 and are integers.

3. (a) Use two-phase simplex method to solve, 5
Maximize z = 6x1 + 4xg
subject to the constraints :
2x7 + 3x9 < 30
3Xq + 2x9 <24
X1+ X9 >3,

XIZO,X220.

(b) Use Vogel’s Approximation Method to obtain
an initial feasible solution of the following

transportation problem :

D E F G Available
All11 13 17 14| 250

B{16 18 14 10| 300

Cl21 24 13 10| 400
Demand 200 225 275 250

Also, find the optimal solution. 5
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4. (a)

(b)

5. (a)

AOR-01

Consider the problem of assigning five jobs
to five persons. The profits obtained are
given below :

1 2 3 4 5
A8 4 2 6 1]
Blo 9 3 5 4
Cl]s3 8 9 2 6
D4 3 1 0 3
E[9 5 8 9 5]

Determine the optimum assignment schedule
that maximizes the profit.

Determine the optimal sequence of jobs that
minimizes the total elapsed time based on
the following processing time on the
machines :

Job 1 2 3 4 5
Machine A | 3 8 7 5 2
Machine B 3 4 2 1 5
MachineC | 5 8 10 | 7 6

A  manufacturing company purchases
9000 parts of a machine for its annual
requirements, ordering one month usage at a
time. Each part costs ¥ 20. The ordering
cost per order is ¥ 15 and the carrying
charges are 15% of the average inventory for
the year. Suggest a more economical
purchasing policy for the company. How
much would it save the company per year ?
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(b) On an average, 96 patients per 24 hours
require the service of an emergency clinic.
Also on an average, a patient requires 10
minutes of active attention. Assume that the
facility can handle only one emergency at a
time. Suppose that it costs the clinic ¥ 100
per patient treated to obtain an average
servicing time of 10 minutes, and that each
minute of decrease in the average time
would cost ¥ 10 per patient treated. How
much would have to be budgeted by the
clinic to decrease the average time of the

queue from 1% patients to % a patient ? 5

6. (a) Use the graphical method to solve the
following LPP : 5
Minimize z = — xq + 2x9

subject to the constraints :
— X7 + 3%x9 < 10,
X1 + X9 <6,

X1 — X9 <2, and
X120, x920.

AOR-01 5 P.T.O.



(b)  Give the dual of the following LPP :

Minimize z = Xq + X9 + X3
subject to the constraints :
X1 — 3Xg + 4Xg3 = 5,
X1 —2X9 <3,

2X2 —X3 > 4

X1, X9 > 0 and xg3 is unrestricted.

7. (a) A small project is composed

of seven

activities whose time estimates are given

below :
Activity Estimated duration (in days)
i j |Optimistic LI;/II((;SI; Pessimistic
1 > 2 1 1 7
1 — 3 1 4 7
1 —> 4 2 2 1
2 > 5 2 5 14
3 > 5 1 1 1
4 — 6 2 5 8
5 —> 6 3 6 15

Draw the project network. Find the critical

path and duration of the project.
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(b)
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An investment company wants to study the

investment proposals based on the profit

factor. While analysing a new investment

proposal, the company

estimated

the

probability distribution for the profit as

follows :
Profit
3 5 7 9 10
(in thousands)
Probability 0170204 (02]|01

Using the random numbers :

19, 7, 90, 2, 57, 28

simulate the profit of the company for six

trials.
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