                                                                      
[bookmark: _Hlk191455905]ANNA ADARSH COLLEGE FOR WOMEN (AUTONOMOUS),
CHENNAI – 40
END SEMESTER EXAMINATION– APRIL 2026
Operations Research
Max. Marks: 75                                                                      TIME:3 Hrs
PART- A (10 × 2 = 20 Marks)
Answer any TEN questions.

1. What is LPP?
Linear Programming Problem (LPP) is a mathematical technique used to determine the best possible outcome (maximum profit or minimum cost) under given linear constraints.

2. Mention the scope of LPP.
LPP is widely used in production planning, resource allocation, transportation, marketing, finance, and manpower planning to optimize limited resources.

3. List the components of LPP.
The main components of LPP are:

Decision variables

Objective function

Constraints

Non-negativity conditions

4. Name the three methods of Transportation Problem.
The three methods are:

North-West Corner Method

Least Cost Method

Vogel’s Approximation Method

5. What is the objective of Transportation Problem?
The objective is to minimize the total transportation cost while satisfying supply and demand constraints.

6. Write the Row Minima, Column Maxima method.
In the Row Minima method, allocations are made to the minimum cost cell in each row, while in the Column Minima method, allocations are made to the minimum cost cell in each column.

7. Recall objectives of implementing Assignment Problem.
The objective is to assign jobs to resources in such a way that total cost or time is minimized and efficiency is maximized.

8. What are the types of Sequencing Problem?
The types of sequencing problems include:

n jobs on 2 machines

n jobs on 3 machines

n jobs on m machines

9. Explain the need for network models.
Network models help in planning, scheduling, and controlling complex projects by identifying critical activities and reducing project completion time.

10. Classify the two methods of network models.
The two methods are:

PERT (Program Evaluation and Review Technique)

CPM (Critical Path Method)

11. List the uses of Game Theory.
Game theory is used in business decision-making, competitive strategy, pricing policies, marketing strategies, and conflict resolution.

12. Write the usefulness of Decision Theory.
Decision theory helps managers make rational choices under conditions of certainty, risk, and uncertainty using systematic evaluation methods.

PART - B (5 × 5 = 25 Marks)
Answer any FIVE questions.

13. Summarize the steps of LPP Model.
1. Discuss the steps of VAM in Transportation Problem.
2. Explain the applications of OR in other disciplines. 
3. A company manufactures two types of products A1, A2. Each product uses drilling and milling machine. The process time per unit of A1 on the milling is 10 hours  and on the drilling machine is 8 hours. The processing time per unit of A2 milling is 15 hours and drilling is 10 hours. The maximum number of hours available per week on the milling and drilling machines are 80 hours and 60 hours respectively. The profit per unit of selling A1 and A2 are Rs. 25 and Rs. 35. Formulate the LPP model to determine the production volume of each of the products such that the total profit is maximized. 
4. Solve the transportation problem using Northwest Corner Rule Method.
	
	D1
	D2
	D3
	D4
	Availability

	O1
	6
	4
	1
	5
	14

	O2
	8
	9
	2
	7
	16

	O3
	4
	3
	6
	2
	5

	Requirement
	6
	10
	15
	4
	



5. Solve the Assignment problem
	
	X
	Y
	Z

	P
	17
	25
	31

	Q
	10
	25
	16

	R
	12
	14
	11



6. Determine the Transportation problem using Least Cost Method.

	
	D1
	D2
	D3
	D4
	Availability

	O1
	6
	8
	8
	5
	30

	O2
	5
	11
	9
	7
	40

	O3
	8
	9
	7
	13
	50

	Requirement
	35
	28
	32
	25
	


 



                                        




PART - C (3 × 10 = 30 Marks)
Answer any FOUR questions

20. Maximize Z = 70x + 50y
Subject to Constraints
                       4x + 2y ≤ 24
                       2x + y ≤ 10
                         x ≥ 0, y ≥ 0
Solve the LLP using Graphical method

7. Solve the transportation problem using Vogel’s Approximation Method.
	
	D1
	D2
	D3
	D4
	Supply

	O1
	2
	3
	11
	7
	6

	O2
	1
	0
	6
	1
	1

	O3
	5
	8
	15
	9
	10

	Demand
	7
	5
	3
	2
	


 

22. Explain the Hungarian Method of Assignment problem.

23. Draw a network from the following.
	Activity 
	Duration

	1-2
	10

	2-3
	8

	3-4
	12

	3-5
	13

	4-6
	7

	5-6
	11

	5-7
	7

	6-8
	9

	7-8
	6

	8-9
	15

	9-10
	17




24. Find out the Saddle point and value of the game given the following pay off matrix:
                                     Player B’s Strategy
Player A’s Strategy    
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