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a) Use simplex method to solve the following linear
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Please check whether you have got the right question paper.
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N.B: 1. All questions are compulsory.

2. Figures to the right indicate full marks.
3. Use of non programmable calculator is a
4.
5.
6. Graph paper will be supplied on request.

pt any two questions:

Maximize Z = 3X1 +8Xz
Subject to the constraints,
X;+3X, <10
Xq+2X, <4
X,20, X520

llowed and mobile phones are not allowed.
Normal distribution table is printed on the last page for reference.
Support your answers with diagrams/ illustrations, wherever necessary.

programming problem.

7.5

A manufacturer manufactures two products A and B. These products are produced on two machines 7.5
M1 and M2. The processing time in hours required per unit of these products and resource

capacities are as under:

Processing time per unit | Product A Product B Maximum capacity

L {machine hours) Per week (hrs.) l
M1 5 3 30
M2 2 5 20

Product A gives a profit of Rs.8 per unit while product B generates a profit of Rs. 5 per unit. Formulate the
L.P.P. and solve by Graphical Method.

c)
i)

if)
i)

2. Attem
a)

Answer each question in brief:

Discuss characteristics of Operations Research. 2.5
What do you mean by Objective function and decision variables in LPP? Ao
Explain “Infeasibility” in Graphical Method of LPP. Explain with sketch. 2o
gt any lwo questions:
Four joJs are to be assigned to four workers on one to one basis. Cost of each assignment is given in
Rs. Thousands. Find optimal assighment of job and worker to minimize total cost. 7.5
Jobs A B C D
Workers
3 Sunil 3 6 4 5
Jainil 12 7 6 5
Anil 2 9 4 3
Swapnil 6 4 3 2
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b} There are 3 Factories A, B, C and three Markets X, Y and Z. Supply at the factories is 60,80 and 85
units. Demand at the market places is 75,110 and 40 units. The supply and Demand of units with unit
cost of Transportation (in Rs.) and the schedule followed from factories to Markets are given below:
(The numbers which are shown in circle indicates numbers of units transported from factories to
Markets.)

{costin Rs.) .
Markets X Y Z
Supply
Factories
|_5 | 3 ‘ 5 60
* | oy
B I | 5 | 9 | 2 80
C | 10 | 7 | 8 85
|
Demand 75 110 40 225 |

i) Test the given solution for optimality and find optimal Transportation solution.

ii) Find one more optimal alternate Transportation solution.

c) Answer each question in brief:

i) What principle is applied to prevent prohibited route being part of Transportation Solution?

ii) Discuss difference between Assignment and Transportation Problem.

iii) Discuss the concept of Regret Matrix in Assignment Problem.

Attempt any two questions:
a) Asmall project consists of following activities:

Activity Preceding Activity Time (days‘i
A - 6
B A 7
C A 9 ]
D B 12
E C 7
by F D, E 8

Construct the network diagram and find out critical path and project completion time.

Calculate Earliest Start Time, Earliest Finish Time, Latest Start Time and Latest Finish Time for
each activity.

Calculate slack of Tail Event and Slack of Head Event for non critical activities.
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b) The following table gives data on normal time and cost and crash time and cost for a project.

[ Activity Duration (Weeks) Total Cost (Rs.) Cost Slope per Week in
Normal Crash Normal Crash Rs. =
1-2 4 3 300 500 200
2-3 3 3 100 100 s
2-4 6 4 300 400 50
2-5 4 4 150 iso | -
3-4 5 2 120 210 30
4-6 4 3 100 140 40
5-6 4 2 60 110 25

a) Construct the network diagram and find out critical path and the normal project duration.

b) The Total Direct Normal Cost is Rs.113

0, Indirect cost (overhead Cost) is Rs. 70 per week. Find out the

optimum duration by crashing and the corresponding project cost.

¢) Answer each questionin brief:

i) Discuss the use of Dummy Activity in Network Analysis.
i) Discuss “Time and Cost Trade Off” in Project Crashing.
iii) Distinguish between Activity and Event.

Attempt any two questions:

a) A consumer goods company has set up following pay-off table {
product. Three strategies (S1, Sz, Ss) are identified to deal with three uncertain states of Nature (N,

N, Na).
States of nature Strategies
S1 S2 S3
N1 800 500 300
N2 350 400 200
N3 400 700 100
You are required to identify right strategy under following criteria:

i) Maximin.

i) Maximax

iii) Laplace

iv) Hurwicz.(Hurwicz Constant Alpha = 0.7)

v) Minimax Regret

b) There are 7 different products ina machine shop. Their manufacturing time in Hrs on machines 1 and
2 are given below. Each of the product must go through two machines 1 and 2 in the order 1-2.

Products Time in Hrs on Machine 1 Time in Hrs on Machine 2
A 25 15
B 40 25
C 15 45
D 20 30
E 75 35
I F 100 40
G 60 45
3 TURN OVER
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i) Find the sequence of products that minimizes the total elapsed time.
i) Find the Total Elapsed Time for the optimum Sequence.

iii) Calculate the idle time for machine 1.

iv) Calculate the idle time for machine 2.

¢) The following game matrix is given {in Rs. ‘000)

Player B
Bl B2 B3 B4
Al 6 10 -4 11
Player A A2 14 16 9 12
A3 -7 14 7 18

i,  Find the Maximin Strategy.
ii. Find the Minimax Strategy.
iii. What is the value of the Game?

A project which is planned using PERT technique has following details of Average Expected Times Calculated
using the formula, te = (a+4m +b)/ 6 and the details of standard deviation.

Activity | Average Expected Time in Weeks (te) | Standard Deviation
1-2 2 1
1-3 5 0.5
2-3 4 0.5
2-4 8 1
3-5 3 1
4-6 5 0.5
5-6 2 1

i, Construct the network diagram of PERT network and find expected completion time of the project.

{i. Calculate and tabulate the Variance of each activity.

iii. Determine the probability of completing the project in 14 Weeks.

iv. If there is a huge penalty for exceeding the project completion deadline of one week after estimated
project completion time. What is the probability of being penalized?

v. Find project completion time for 95% confidence level.

vi. If the fixed cost of the project is Rs.3000000/- and the variable cost is Rs.15000/- per week. Find the
amount firm should bid under the policy of 95% confidence of completion of the project (for the
purpose of bidding, consider only cost that is break even — no loss and no profit).

vii. If the project includes a penalty clause of Rs. 16000/- per week for any delay beyond15 weeks. What
is the probability of paying a penalty exactly equal to Rs. 20000/-?

4 TURN OVER
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NORMAL DISTRIBUTION TABLE

Area Under Standard Normal Distribution
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