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PART- A (10 × 1 = 10 Marks)
Answer any TEN questions.
1. Define Linear Programming Problem.
2. What is meant by feasible solution?           
3. Define the assignment problem.
4. Explain any two assumptions of the transportation model.
5. Describe the difference between the transportation problem and the assignment problem.
6. Explain sequencing problem. 
7. Define a two-person zero-sum game.  
8. State the rule for finding the value of a game with a saddle point.
9. Define group replacement policy.
10. Explain the difference between PERT and CPM in network analysis.
11. Define decision tree analysis in operations research.
12. List any two applications of queuing models.
[bookmark: _Hlk205750399]PART - B (5 × 5 = 25 Marks)
Answer any FIVE questions.
13. Develop the given information to formulate the Linear Programming Problem for the following case: A company produces two products A and B. Each unit of product A requires 2 hours of machine time and 3 hours of labour, while each unit of product B requires 4 hours of machine time and 2 hours of labour. The company has at most 100 hours of machine time and 90 hours of labor available per week. Profit per unit is ₹50 for product A and ₹40 for product B.
	Source\Destination
	D1
	D2
	D3
	Supply

	S1
	8
	6
	10
	60

	S2
	9
	12
	13
	40

	S3
	14
	9
	16
	50

	Demand
	50
	70
	30
	


14. Analyze the following transportation table and determine an initial basic feasible solution using the Least Cost Method:
15. Analyze the following assignment cost matrix and find the optimal assignment schedule using the Hungarian Method:
	
	J1
	J2
	J3
	J4

	W1
	82
	83
	69
	92

	W2
	77
	37
	49
	92

	W3
	11
	69
	5
	86

	W4
	8
	9
	98
	23


16. Using Johnson’s rule, solve the following sequencing problem to determine the optimal order of jobs and the total elapsed time for processing nnn jobs through two machines. The processing times (in hours) are given below:
	Job
	Machine A
	Machine B

	1
	5
	7

	2
	8
	4

	3
	6
	9

	4
	3
	5

	5
	4
	8





17. Examine and solve the game 
	
	B1
	B2

	A1
	4
	2

	A2
	3
	5


18. The following table gives the list of activities for a project along with their immediate predecessors and durations:

	Activity
	Immediate Predecessor(s)
	Duration (days)

	A
	—
	4

	B
	A
	3

	C
	A
	5

	D
	B
	6

	E
	C
	2

	F
	D, E
	4


             (i) Draw the network diagram for the project.
   (ii)  Identify the critical path and the project completion time          
          using CPM rules.
                                     
19. A mechanic repairs electric fans. The service time follows an exponential distribution with a mean of 30 minutes per fan. The fans arrive for repair according to a Poisson process at an average rate of 10 fans per 8-hour day. Fans are repaired in the order they arrive.
Using the M/M/1, infinite population model, determine the mechanic’s expected idle time per day.

        
.

[bookmark: _Hlk205752446]PART - C (4 × 10 = 40 Marks)
Answer any FOUR questions
20. Explain the applications of Operations Research.
  21.Solve the LPP Graphically 
        Max Z=30𝑥1+20𝑥2
        Subject to the constraints
                𝑥1 + 2𝑥2 ≤ 40
              2𝑥1 + 𝑥2 ≤36
             𝑥1, 𝑥2 ≥ 0
22, A company has three factories (F1, F2, F3) supplying to three warehouses (W1, W2, W3). The cost per unit of transportation from each factory to each warehouse, along with the supply and demand, is given below:
	
	W1
	W2
	
	W3
	Supply

	F1
	19
	30
	
	50
	7

	F2
	70
	30
	
	40
	9

	F3
	40
	8
	
	70
	18

	Demand
	5
	8
	
	21
	


Using Vogel’s Approximation Method, to determine the initial basic feasible solution and show that it is optimal without further iteration.
23. Estimate the value of the game using the principle of
dominance in game theory.
	
	B1
	B2
	B3

	A1
	2
	4
	3

	A2
	3
	2
	1

	A3
	4
	3
	2


 
24. A company has a machine costing ₹8,000 with a scrap value of ₹500.The maintenance cost over the years, based on past data, is   as follows:
	Year
	Maintenance Cost (₹)

	1
	200

	2
	500

	3
	900

	4
	1,400

	5
	2,000

	6
	2,700

	7
	3,600


 
Determine the most economical replacement period of the machine, assuming the objective is to minimize the average annual cost.

25. At a ticket counter in a cinema hall, customers arrive at an average rate of 15 customers every 10 minutes, and the clerk can serve 20 customers in 10 minutes. Arrivals follow a Poisson distribution and service times follow an exponential distribution.
Using the single-channel Poisson arrival, exponential service, infinite population model (M/M/1), determine:
1. The average number of customers in the queue (Lq​).
2. The average time a customer spends in the system (Ws​).
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