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Max. Marks: 75

SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions

1. Define operations research.
2. What is meant by linear programming?

3. Explain the term basic feasible solution.
4. What is an unbalanced assignment problem?

5. What is free float?

6. What is game theory?

7. What is dummy activity?

8. What is transient state?
9. The following data are the characteristics of a project:
    
Activity                   Immediate predecessors         Duration in days

    A                                     ---                                         2

    B                                     A                                          3

    C                                     A                                          4

    D                                     B, C                                     6

    E                                      ---                                        2

    F                                      E                                          8

Draw the network diagram for the above project.

10. Customers arrive at a box office window, being manned by a single individual according to a poisson input process with a mean rate of 30 per hour. The time required to serve a customer has an exponential distribution with a mean of 90 seconds. Find the average waiting time of a customer.

11. Draw the decision tree diagram.
A company has to decide whether to introduce product A or product B. Each product has the risk of high demand, moderate demand or low demand. The profits under these three types of demand are estimated by past experience. For product A they are `50,000, Rs.40,000 and Rs.25,000 and for product B, they are `70,000, `50,000 and `35,000

The probabilities of these 3 types of demand for product A are 0.5, 0.3 and 0.2 and product B are 0.4,0.25 and 0.35 respectively.

12. In (M/M/C):(d/e/f) queuing model, what is represented by M and C.
SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions
13. Summarize the procedure for the graphical solution to a linear programming.

14. A firm buys castings of P and Q type of parts and sells them as finished product after machinery, boring and polishing. The purchasing cost for castings are `3and `4 each for parts P and Q and selling costs are `8 and `10 respectively. The per hour capacity of machines used for machinery, boring and polishing for two products is given below.

	Capacity (per hour)
	parts

	Machinery 
Boring

polishing
	P

30
30

45
	Q

50

45

30


The running costs for machinery, boring and polishing are `30, `22.5 and `.22.5 per hour respectively. Formulate the liner programming problem to find out the product mix to maximize the profit.

15. A project work consists of four major jobs for which four major contractors have submitted tenders. The tender documents quoted in thousands of rupees are given with the matrix as

	Contractors
	Jobs

	
	
	J1
	J2
	J3
	J4

	
	C1
	15
	27
	35
	20

	
	C2
	21
	29
	33
	17

	
	C3
	17
	25
	37
	15

	
	C4
	14
	31
	39
	21


       
Find the assignment which minimizes the total of the project cost. Each contractor has to be assigned one job.                                          
16. Solve the following transportation problem

	
	A
	B
	C
	aj

	F1
	10
	9
	8
	8

	F2
	10
	7
	10
	7

	F3
	11
	9
	7
	9

	F4
	12
	14
	10
	4

	bj
	10
	10
	8
	


17. A project consists of 9 jobs A to I with the following precedence relations and estimates of time. Draw a project network.

	Job

Predecessor

Time(days)
	A

-

15
	B

-

10
	C

A,B

10
	D

A,B

10
	E

B

5
	F

D,E

5
	G

C,F

20
	H

D,E

10
	I

G,H

15


18. At a petrol bunk, customers arrive in a poisson process with an average time of 5 minutes between arrivals. The time–intervals between services follow exponential distribution with a mean time of 2 minutes. By how much should the flow of customers be increased to justify the opening of a second service point if the management is willing to open the same provided the customer has to wait for 5 minutes for the service?

19. A small industry finds the past data, that the cost of making an item in `25, the selling price of an item is Rs.30, if it is sold within a week and it could be disposed at `20 per item at the end of the week.

	Weekly Sales:
	≤3
	4
	5
	6
	7
	≥8

	 No.of weeks
	0
	10
	20
	40
	30
	0


   
Find the optimum number of items per week should the industry produce.

SECTION C — (2 × 15 = 30 marks)

Answer any TWO questions
20. Solve the following  linear programming problem by simplex method.

Minimize        Z=16x1+16x2

Subject to       2x1+ 4x2   ≥ 3

                        3x1+ 2x2 ≥ 4

                        x1 ,x2 ≥0

21. Solve the following transportation problem whose cost matrix, availability at each plant and requirement at each warehouse are given as follows:

	Plant
	Warehouse
	Availability

	
	W1
	W2
	W3
	W4
	

	P1
	190
	300
	500
	100
	70

	P2
	700
	300
	400
	600
	90

	P3
	400
	100
	600
	200
	180

	Requirements
	50
	80
	70
	140
	340


22. A project has the following time schedule

Activity         Time in months        Activity        Time in months

   1-2                         2                       3-7                       5

   1-3                         2                       4-6                       3

   1-4                         1                       5-8                       1

   2-5                         4                       6-9                       5

3-6                         8                       7-8                       4


8-9

      3
(a) Construct the network.
(b) Find the total float for each activity.
(c) Find the critical path and project duration.
23.  The demand for a seasonal product is as given below:

	      Demand during the season
	  Probability

	40

45

50

55

60

65
	0.10

0.20

0.30

0.25

0.10

0.05


The product costs `60 per unit and sells at `80 per unit. If the units are not sold within the season, they will have no market value.

(i) Determine the optimum number of units to be produced
(ii) Calculate EVPI and interpret it.
-----------------
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