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U.S.N

P.E.S. College of Engineering, Mandya - 571 401
(An Autonomous I nstitution affiliated to VTU, Belagavi)
Sixth Semester, B.E. - Automobile Engineering
Semester End Examination; May / June - 2019
Operation Research
Time: 3 hrs Max. Marks: 100
Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
ii) Assume suitably missing data, if any. iii) Use of Thermodynamic data and book is permitted.

UNIT - |

1 a. Whatis OR? What are its objectives?
b. Solve the following LPP by graphical method,
Maximize Z = 3x; + 4x;
Subject to 5x; + 4x, <200; 3%, + 5% <150; 5x; + 4x, = 100; 8%y + 4%, = 80; Where Xz, X, =0.
2 a. Define surplus variable, feasible solution, unbahdolution.
Solve the following LPP by simplex method,
Maximize Z = 3x; + 5x + 4x3
Subject to 2x; +3%; £8; 33+ 2% + 4x3 <15; Where Xy, Xp, X3 =0.
UNIT - 11
3 a. What is an unbalanced transportation problelow do you solve such problems?

b. A company has three plants at locations A, B andhi€h supply to warehouses located at D, E,

F, G and H. Monthly plant capacities are 800, 50@ &#00 units respectively. Monthly

warehouse requirements are 400, 400, 500, 400 @ddiBits respectively. Unit transportation

costs are given below. Determine an optimum distidim for the company in order to minimize

the total transportation cost.
To
D E F G H
A 5 8 6 6 3
From B 4 7 I 6 6
C 8 4 6 6 3

4 a. A company is faced with the problem of assigningdifferent machines to five different jobs.

The costs estimated in hundreds of rupees are givaable. Solve the problem when the
objective is to minimize the cost.

Jobs

1 2 3 4 5

1 2.5 5 1 6 2

Machines| 2 2 5 1.5 7 3
3 3 6.5 2 8 3
4 3.5 7 2 9 4.5

5 4 7 3 9 6

6 6 9 5 10 6
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b. Solve the following salesman problem:

To
A B C D
A ) 8 14 6
From B 8 co 12 6
C 14 12 | o 14
D 6 6 7 co
UNIT - 11

5a. Determine the optimal sequence of jobs which mingwithe total elapsed time based on the

following information,

Jobs 1 2 3 4 5
Machine A 3 8 7 5 2
Machine B 3 4 2 1 5
Machine C 5 8 10 7 6

Also calculate the total elapsed time and idle tioreeach machine.
b. Use graphical method to minimize the time needegdrazess the following jobs on machines

shown below. Calculate the total time needed topteta both the jobs.

Job 1| Sequence A B C D E
Time (in hours) 2 3 4 6 2

Job 2| Sequence C A D E B
Time (in hours) 4 5 3 2 6

6 a. Explain briefly the terms: Balking, Jockeying, Stgatate, Traffic intensity.
b. Customers arrive at the first class tickainter of a theatre at the rate of 12 per hourr&e
one clerk serving the customers at the rate ofe3thpur.

i)  What is the probability that there is no custonnethie counter?

i) What is the probability that there are more thau&omers in the counter?

i) What is the probability that there is no customaitivg to be served?

iv) What is the probability that the customer is besegred and nobody is waiting?
7 a. Write the rules that there are to be followed whid@structing a net work.

b. The table below gives the list of jobs and theiration in days:

Jobs Duration
1-2 5
1-3 4
1-4 2
2-4 1
4-5 4
3-5 6
4-6 2
6-7 5
2-7 2
5-7 2
3-4 0
2-6 2

i) Draw the project network i) Find the cciil path

iii) Determine early start, early finish, late istdate finish time and total float for each adv
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8 a. Differentiate between PERT and CPM. 4
b. The following table lists the jobs of a netwavith their time estimates,
Duration in days
Job | Optimisticc Most likely | Pessimistig
1-2 3 6 15
1-6 2 5 14
2-3 6 12 30
2-4 2 5 8
3-5 5 11 17 16
4-5 3 6 15
6-7 3 9 27
5-8 1 4 7
7-8 4 19 28
i) Draw the project network i) Calculate tleeagth and variance of the critical path
i) What is the probability that the jobs on aél path will be completed by 42 days?
UNIT -V
9 a. Solve the following game:
Player B
1 2 3 4 6
Player A 1,73 4
5| 6| 4 5
3 71 2| 0 3
b. Use the concept of Dominance to solve the follovgage :
Player B
I Il 1] \Y, 14
Player A ! 3 2 4 0
2 3 4 2 0
3 4 2 4 0
4 0 4 0 8
10 a. What is inventory? Explain the various castslved in inventory. 8
b. A company uses annually 48000 units of raatemial costing Rs. 1.20 per unit. Placing each
order costs Rs. 45 and carrying cost is 15% pargfethe average inventory. Find;
i) The economic ordering quality
i) The optimal cost 12

iii) Suppose that the company follows EOQ purah@gpolicy that it operates for 300 days a
year, that the procurement time is 12 days ands#tfiety stock is 500 units, find the re-order

point, maximum, minimum and average inventories.
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