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SECTION A – (10 × 2 = 20 marks)
Answer TEN the questions
1. List some applications of OR.
2. Define the term ‘feasible solution’. 
3. Write down the mathematical formulation of an assignment problem.
4. How does the problem of degeneracy arise in a transportation problem?
5. Define total elapsed time.
6. What is meant by sequencing problem?
7. Define the value of the game.
8. What is meant by payoff matrix?
9. What is critical path in network analysis?
10. Distinguish between PERT and CPM.
11. Define pessimistic time in PERT.
12. Define the term ‘objective function’.
SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions
13. Solve graphically Maximize Z = 2x1 + 3x2
Subject to x1 + x2 ≤ 30
x2  ≥ 3
x2  ≤ 12
x1 – x2 ≥ 0
x1  ≤ 20
x1, x2  ≥ 0
14. Explain Vogel’s approximation method.
15. Describe the method of solving the sequence problem with n jobs and m machines.
16. For the following pay-off matrix for firm A, determine the optical strategies for both the firms and the value of the game using maximin-minmax principle.






 
17. The following table gives the activities in a construction project and other relevant information.

Activity

:1-2
1-3
2-3
2-4
3-4
4-5

Duration (days)
:20
25
10
12
6
10

i) Draw the network for the project.

ii) Find the critical path and the project duration.

18.  Solve the following LPP in the Canonical form.
Maximize Z = 2x1 + 3x2 + x3
Subject to 
4x1 - 3x2 + x3 ≤ 6


x1+ 5x2 -7x3 ≥ -4
and x1, x3 ≥ 0, x2 is unrestricted.
19. Solve the game with the following pay off for player A.
	
	                                           Player B

	Player A
	                                           B1                          B2                          B3                           B4

	
	A1
	0.4
	0.5
	0.9
	0.3

	
	A2
	0.8
	0.4
	0.3
	0.7

	
	A3
	0.7
	0.6
	0.8
	0.9

	
	A4
	0.7
	0.2
	0.4
	0.6


SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions
20. Solve the following LPP using Simplex method.
Maximize Z = x1 + 2x2 + x3
Subject to 
2x1 + x2 –x3 ≤ 2


-2x1+x2 -5x3 ≥ -6
4x1 + x2 +x3 ≤ 6 and
x1, x2, x3 ≥ 0.
21. Solve the following transportation problem.
To


Supply
                                  
  2
3
11
7
    6
From               
1
0
6
1
    1

            
5
8
15
9
    10
Demand 

7
5
3
2

22.  Find the sequence that minimizes the total elapsed time required to complete the following tasks on machines M1 and M2 in the order M1M2. Also find the idle time and total elapsed time.
Task

: A
B
C
D
E
F
G
H
I
Machine M1
: 2
5
4
9
6
8
7
5
4
Machine M2
: 6
8
7
4
3
9
3
8
11
23.  A project consists of the following activities and time estimates:
	Activity
	Optimistic time (days)
	Most likely time (days)
	Pessimistic time (days)

	1-2
	3
	6
	15

	1-6
	2
	5
	14

	2-3
	6
	12
	30

	2-4
	2
	5
	8

	3-5
	5
	11
	17

	4-5
	3
	6
	15

	6-7
	3
	9
	27


	5-8
	1
	4
	7

	7-8
	4
	19
	28


a) Draw the network and find the critical path.
b) What is the expected project length?
c) Find the probability of completing the project before 31 days.
d) What is the chance of project duration exceeding 46 days?
24. Solve the following unbalanced assignment problem of minimizing total time for doing all the jobs.

	Jobs

	Operation
	1
	2
	3
	4
	5

	1
	6
	2
	5
	2
	6

	2
	2
	5
	8
	7
	7

	3
	7
	8
	6
	9
	8

	4
	6
	2
	3
	4
	5

	5
	9
	3
	8
	9
	7

	6
	4
	7
	4
	6
	8


___________
�
                     Firm B�
�



         Firm A�
  3             -1             4                6                  7


-1               8             2                4                 12


16              8             6               14                12


 1               11          -4                2                 1�
�
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