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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Explain any Three Models/Techniques of OR.  

	[3M]

	2.
	Solve the following LPP using graphical method.
Max Z = 6x1 + 8x2    Subject to constraints
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	[3M]

	3.
	List out steps in Hungerian method.
	[3M]

	4.
	Define decision making? Critically evaluate different steps in decision making process?
	[3M]

	5.
	Explain Saddle point and Two person zero sum game.
	[3M]

	6.
	Outline any two important applications of queuing theory. 
	[2M]

	7.
	Elucidate any two different applications of operation research in managerial areas.
	[2M]

	8.
	Elucidate any two decision making environments.
	[2M]

	9.
	Reduce the following matrix to 2x2, using dominance rule
2
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3

3

-1

1
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2

-1


	[2M]

	10.
	List any two differences between the Assignment and the Transportation problems.


	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Discuss the process of developing an Operations Research model
	[5M]

	
	b)
	Elaborate the important applications of Operations Research model.
	[5M]

	
	
	
	

	12.
	a)
	Solve the following LPP using simplex method


Max Z = 10 x1 + 15 x2 + 20 x3   Subject to constraints
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	[5M]

	
	b)
	Solve the following LPP using the result of its dual problem.

Min Z1 = 24 x1 + 30 x 2   Subject to constraints
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	[5M]

	
	
	
	

	13.
	a)
	Solve the following transportation problem
D1
D2
D3
D4
Supply 

O1
1

2

3

4

6

O2
4

3

2

0

8

O3
0

2

2

1

10

Demand

4

6

8

6


	[5M]


	
	b)
	Solve the following assignment problem where costs are given below

J1
J2
J3
J4
J5
P1
62

60

59

60

61

P2
60

55

62

60

58

P3
61

59

60

62

61

P4
60

60

62

63

60

P5
64

61

59

58

62


	[5M]


	
	
	
	

	14.
	a)
	Discuss in detail about the decision making environments.


	[5M]

	
	b)
	An executive has to make a decision. He has four alternatives D1, D2, D3 and D4. When the decision has been made events may lead such that any of four results may occur. The results are R1, R2, R3 and R4. Probabilities of occurrence of these results are as follows: R1 = 0.5, R2 = 0.2, R3 = 0.2, R4 = 0.1.

The matrix of payoff between the decision and the result are indicated below
R1
R2
R3
R4
D1
14

9

10

5

D2
11

10

8

7

D3
9

10

10

11

D4
8

10

11

13

Show this decision in the form of decision tree and indicate the most preferred decision and corresponding expected value.
	[5M]

	
	
	
	

	15.
	a)
	Two players A and B without showing each other, put a coin on table, with head or tail up. A wins Rs. 8 when both the coins head and Rs. 1 when both are tails. B wins Rs. 3 when the coins do not match. Write the payoff matrix for this game and obtain the optimal strategies of both the players, value of the game by using arithmetic method.

	[5M]

	
	b)
	Solve the following game using dominance principle and obtain best strategy for players A and B, value of the game.
Player B

Player A

I

II

III

IV

I

3

2

4

0

II

3

4

2

4

III

4

2

4

0

IV

0

4

0

8


	[5M]


	
	
	
	

	16.
	a)
	Dr. Raju’s outpatient clinic can accommodate six people only in the waiting hall. The patients who arrive when the hall is full walk away. The patients arrive in a Poisson at an average rate of 3 per hour and spent on an average of 15 minutes in doctor’s chamber which is exponentially distributed. 
Find 
(i) the probability that a patient can directly in to the doctor’s chamber upon his arrival? 
(ii) Find expected no. of customers waiting for treatment? 
(iii) Find effective arrival rate? 
(iv) Find the time if patient can expect to spend in clinic?

	[5M]

	
	b)
	In a Bank cheques are cashed at a single teller counter. The customer arrives in a Poisson manner at an average rate of 30 customers per hour. The teller takes on an average of 1½ minute to each cheque. The service time has been shown to be exponentially distributed. Calculate the % of time that teller is busy and also calculate the average time a customer is expected to wait.
	[5M]

	
	
	
	

	17.
	a)
	A firm manufactures two types of products A and B and sells them at a profit of Rs. 2 on type A and Rs. 3 on Type B. Each product is processed on two machines G and H. Type A requires one minute of processing time on G and  two minutes on h; Type B requires one minute on G and one minute on H. The machine G is available for not more than 6 hour 40 minutes while machine H is available for 10 hours during any working day. Formulate the problem as a linear programming problem.

	[4M]

	
	b)
	A newspaper boy has the following probability for selling a magazine.
No. of copies sold

10

11

12

13

14

Probability

0.10

0.15

0.20

0.25

0.30

Cost of a copy is 30 paisa and sale praise is 50 paisa. He cannot return unsold copies. How many copies should be order? Find EMV, EOV, EVPI, EPPI?


	[3M]

	
	c)
	Describe the following in the queuing system. 

i) the arrival pattern 
ii) the service mechanism and 
iii) customer’s behavior.
	[3M]
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