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End Semester Examination – April/May – 2017
	
	
	
	

	Code           :
	16MA2004
	Duration      :
	3hrs

	Sub. Name :
	OPERATIONS RESEARCH
	Max. marks :
	100


ANSWER ALL QUESTIONS (5 x 20 = 100 Marks)

	Q. No.
	Sub Div.
	Questions
	Course 

Outcome
	Marks

	1.
	a.
	Discuss the different kinds of solutions of a linear programming problem. 
	CO1
	5

	
	b.
	A manufacturer produces 2 types of models [image: image2.png]


 and [image: image4.png]


.  Each  [image: image6.png]


 model requires 4 hours of grinding and 2 hours of polishing whereas each  [image: image8.png]


 model requires 2 hours of grinding and 5 hours of polishing.  The manufacturer has 2 grinders and 3 polishers.  Each grinder works for 40 hours a week and each polisher works for 60 hours a week.  Profit on an [image: image10.png]


 model is Rs.3 and  [image: image12.png]


 model is Rs.4.  Whatever is produced in a week is sold in the market.  How should manufacturer allocate his production capacity to the two types of models so that he may take maximum profit in a week. Formulate LPP and solve by Graphical method.
	CO1
	15

	(OR)

	2.
	a.
	Solve the following LPP using simplex method:
Maximum 
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	CO1
	15

	
	b.
	Find the dual of the following primal LPP.

Max 
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	CO1
	5

	3.
	a.
	Explain the algorithm of North West Corner Rule for finding initial transportation cost of a transportation problem with an example.
	CO2
	10

	
	b.
	Find the initial basic feasible solution of the following transportation problem by Least cost method and Vogel’s approxiamtion method:
Source

Destination

Supply

I

II

III

A

1

2

6

7

B

0

4

2

12

C

3

1

5

11

Demand

10
10
10

	CO2
	10

	(OR)

	4.
	
	Find the initial transportation cost for the following transportation problem by least cost method and test for optimality by MODI method.

Origin

Destination

Supply

I

II

III

IV

V

A

4
1
2
6
9
100
B

6
4
3
5
7
120
C

5
2
6
4
8
120
Demand

40
50
70
90
90

	CO2
	20

	5.
	
	The processing time in hours for the jobs when allocated to the different machines are indicated below. Assign the machines for the jobs so that the total processing time is minimum.

Jobs
Machines
M1
M2
M3
M4
M5
J1
9
22
58
11
19
J2
43
78
72
50
63
J3
41
28
91
37
45
J4
74

42

27

49

39

J5
36
11
57
22
25

	CO2
	20

	(OR)

	6.
	
	Solve the following travelling salesman problem so as to minimize the cost per cycle:

From
To

A
B
C
D
E

A
---
3
6
2
3

B
3
---
5
2
3

C
6
5
---
6
4

D
2

2

6

---

6

E

3

3

4

6

---


	CO2
	20

	7.
	a.
	Solve the following game whose pay-off matrix is given below:
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	CO3
	10

	
	b.
	For what value of λ, the game with the following matrix is strictly determinable.

Player A

Player B

B1

B2

B3

A1

λ

6

2

A2

-1

λ

-7

A3

-2

4

Λ

	CO3
	10

	(OR)

	8.
	
	Solve the following game graphically:

Player A

Player B

1

0

4

-1

-1

1

-2

5


	CO3
	20

	
	Compulsory:
	
	

	9.
	a.
	Cars arrive at a petrol pump, having one petrol unit, in poisson fashion with an average of 10 cars per hour. The service time is distributed exponentially with a mean of 3 minutes. Find (i) average number of cars in the system (ii) average waiting time in the queue (iii) average queue length (iv) the probability that the numbr of cars in the system is 2.
	CO3
	10

	
	b.
	Arrivals at a telephone booth are considered to be poisson with an average time of 10 minutes between one arrival and next. The duration of the phone call is assumed to be exponentially distributed with mean 3 minutes. (i) what is the probability that a person arriving at the booth will have to wait? (ii) The telephone department will install a second booth when convinced that an arrival would expect waiting for atleast 3 minutes for phone. By how much should the flow of arrivals increase in order to justify the second booth? 
(iii) Find the average number of units in the system (iv) Estimate the fraction of the day that the phone will be in use.
	CO3
	10
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