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Instructions : (1) All questions carry equal marks.,
(2) Use of calculator is permitted.

(3) Graph will be provided on request.

1. (A) Discuss various types of models in O.R.
1. (B) Solve the following Linear Programming Problem :
Maximize objective function Z = 70x + 90y (Use simplex method) | 8

Subject to X+yE7
3x+y<15
x+2y<10
"x, y=0
OR
1. (A) Define Operations Reseérch. Give its characteristics and limitations. 6

1. (B) Minimize objective function Z = 30x, + 15x, under the following constraints : 8

(Use graphical method) 3x, +5x, < 150

5x, +4x, 2100
0<x,<30

Oszs 15

2. (A) What is an assignment problem ? Explain the method of solving an assignment
6

~ P.T.O.

problem.
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2. . (B) Solve the following transportation problem by Vogel’s method, also obtain the

optimum solution :

Sales Centres

Godowns

OR

2. (A) Solve the following assignment problem to minimize the total cost :

Job
I II 111 IV v
21 19
17 15
Person 21 12
17 26

19 24 . |

2. (B) By using method of selving transportation problem, we obtain initial basic

feasible solution as given below :
Sy ~ S, S; Supply Solution :

xyy =30, X, = 60

Xo3 = 50, x4, =80

X41 =40, x45 =20

Demand 70 100 110

(i) State above given solution is optimal or not.
(i) Obtain the alternate solution if possible.
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3. (A) Seven jobs have to be processed on machines M, and M, in the order M;M,. The -=

time taken by each job on each machine is indicated in below table. Determine the

optimum sequence of processing jobs, Total clapsed time and Idle time of each
machine : 6

—» LG
i [+ 3 [ [ [
i [ [ [ 7 []

3. (B) For the following game, obtain the optimal mix strategies for both players and the
value of the game by Algebraic method : 8

Player B
B, B, B B

1

>

7
2
Player A 3

>

8
6
3| 3
3

4
3
S
2

:p
H 00 3 Wn o~

= iy
OR

3. (A) Solve the following 2 x 3 game graphically - S 6

Player B

3 -1 4
Player A
S 748

3. (B) Processing time of five jobs on three machines are given below. If the order of
processing 1s-Machine -~ A, Machine — B and Machine — C, then determine the

sequence of different jobs that minimize the total time and also evaluate the idle
time for each machine : . 8

RN DB
S |5 5]

bt T
oo | 4 [v [ ][5

4. (A) Explain rules for the construction of a network. 6
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4. (B) Find critical path for the following project. Also calculzte EFT, LFT and Floz
time for each activity : %

Activity 1-2{1-3|2-4{2-5{3-4(3-5[4-5/5-6
Time (in hours) | 7 ! 3 _7 i 1 & 1 9 2

OR
4. (A) Explain the meaning of PERT and give its characteristics and zdvantages.

4. (B) Prepare PERT chart for the fo]lowm& project and fmd crmc-:.l path : 8
Activity | BER JA
Preceding Activity - IAIAlBIC B I C {D,Ei G | F O
Expected Time (inhours)| 2 | 5| 6 |7 (8|9 [10] 3 | 5{4 3

-
O - W i

5. Attempt any seven : 14

(1) State the difference between Static model and Dynamic model.
(2) What is an Artificial Variable ? Explain its importance in Simplex method.

(3) State the condition for getting an unbounded solution while solving 2z Imez
programming problem by simplex method.

(4) Give the name of methods for obtaining initial basic feasible sohuion of
transportation problem.

(5) What is Degeneracy in Transportation problem ?
(6) Obtain optimal sequence from the fo]lowing data :

.= AT

M_achme—B -n 2_|_ 5 I 6 l

(7) Player Karan and Manan toss dice. If odd number occurs on both dice, player
Karan gets ¥ 12. If even number occurs on both dice, player Karan gets ¥ 9. If onz
gets odd-and other gets even, player Manan gets ¥ 8. Prepare pay-off matrix.

(8) According to 2 x 2 two persons, zero sum game without any saddle point having
the pay-off matrix for Player-A, write the formulae of obtaining P, and P,

(9) How is maximization case of an assignment problem converted into minimization case ?

(10) For an activity EST = 10, Time for an activity = 4, Float time is 3, then find LFT
for it.

(11) For an activity, optimistic time = 8 and pessimistic time = 16. If expected time of
that activity is 10, then find most likely time for it.

(12) Explain : Dummy Activity.
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