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All questions carry equal marks.
(2)  Use of calculator is permitted.

(3) Value of statistical table will be given in the question,
(4)  Graph will be provided on request.

Define Operation Research and discuss it’s phases and limitations. 7
Solve the following L.P.P. by using Simplex method : | 7
Maximize object function Z = 5..1: + 4y |
subject to :

Xyl

3x+5y<15

Sx+2y<10

OR

What is Model ? Explain it"s types in detail. ' | 7
A manufacturer wants to produce two types of mobiles Android and IOS. For
manufacturing each unit of Android and IOS, two machines X and Y are used.
The X machine is to be used for 8 hours and the Y machine is to be used for
4 hours for preparing each unit of Android, while the X machine is to be used for
5 hours and the Y machine is to be used for 10 hours for preparing each unit of
IOS. He has 4, X machines and 5, Y machines available fdr the work. Each X and
Y machine can be used at the most 60 hours a week. A profit of ¥ 20 can be
earned on each unit of Android mobile and a profit of ¥ 30 can be earned on each
unit of IOS mobile. How many units of Android and IOS mobile should be

manufactured every week so as to earn maximum profit ? Solve it by using
Graphical method. 7
S P.T.O.



: by using Vogel’s
2. (A) Obtain the solution of the following transportation problem by

7
method : ] l
Sales Depots
Supply
quuwns Dl D, D3 D,

0, 22 |17 | 16 | 14 12
0, 18] 19 { 15 | 24 14
O; (33]28|19]42]| 19
Demand 7 (10| 13 | 15 45

(B) Test whether the given below solution obtained by Vogel’s method is optimal or y
not : - ‘

Destination -
T A B r D E

0, - 41_3_Ti’i|

l3'9h-10-'12 1

Origin

I 71 8 _-3_] 11| 8 1|
. _ - = -
° | 6 ~10) 8] .?_~1_l
OR e ) B
(A) () Explain the mathematical formulation of Trapsponation Problem. - 3
(1i) . . Solve the following assig problem to maximize the total profit : 4
A L 127057 YW | 17| 15
B >N W | 15 |3
C 12 h 9 4 4 4
D B 11 14
E W D11 12 6 | 14
(B) (i) Explain the Hangerian method in short, L " 3
(i) Selve thr fcilowir}g assignment problem so as to minimize the totga] expense: 4
Job Workers
) w 1 II 111 IV |
A |19 [ 25 | 20 | o
B 9 14 18 19
C 1] 16 20 23

MB-122



5 (A )

Solve the following Game -

Player - B ‘
== B Bz B;J,
Ay 1 2 1
Player — A A, 0 4 _
. Aj 2 1 o0 |
(i1) !'Explain' the problem of processing n jobs through three machines with
illustration, 4
(B) Solve the following Game : - 7
Player B
B, B, B, B, B
Al-5 5 3 3 57
Player—A A, | 9 7 9 3 1
A, 11 3 5.11 13
~ OR -
(A) (1) Explain the Graphical method of solving 2 x n and m 2 Games. 4
(i) State the following Game in form of Linear Programmmg Problem. (For
Player-A only) - 3
-~ Player - B
B, B, B, i
A, 3.4 24
Player—A A,| -3 .0 _1
i Ay —1 =402

(B) In a.factory, there are siﬁobs to perfmn,:ach of which should go thmugh two
machines P and Q in order PQ. The proeessing time in hours for the jobs is given
below. Determiné the sequence for performing the jobs that would minimize the

total elapse time. Also find the idle time of each machine:

Job 1079 (Y4 | 5 1.6.)
Machine-A | 21| 12 | 6 | 15 | 27 | 24
Machine-B| 9 (24 | 18 | 18 | 12 | -3
4.  (A) State the meaning of PERT. Explain it’s merits-demerits and characteristics.
(B) Obtain Critical Path, Total Float and Independent Float frurn the following
information s
Aﬂiﬁg! 2 [ 2-3|2-6|3-4|4-5]|4-6)5-7[.6-T
Time 4 8 7 11 9 7 4 5
i OR
(A) Explain :
(1) Total Float
(2) Independent Float
(3) Free Float
MB-122 | 7
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(B) - A project has the following activities and time estimates, obtain : 7

(1) Draw PERT Network.
(2) Determine the expected time and it’s variance for each activity.
(3) Obtain the average completion time for the project and it’s variance.

Path Optimistic | Pessimistic | Most likely
Time time time
1-2 2 2 2
 1-=3 1 1 1
= 2-3 6 30 12
2-4 | 2 14 8
3-5 4 16 | 10
4-35 4 28 10
3—=17 2 14 _ 2
5-8 2 20 g
7-8 4 16 4
5.  Attempt any seven : | | 14

(1) What is Slack variable and Surplus variable 7
(2) State any two merits of Model.
(3) State the assumptions of Game theory.

(4) State the necessary conditions for the problem of processing n jobs through three
machines.

(5) Write the difference between Balance Transportation Problem and Unbalance
Transportation Problem. |

(6) What is travelling Salesman Problem ?
(7) What is Forward Pass and Backward Pass method with respect to PERT and

CPM?

(8) Average completion time and its variance of the project is 34 and 36 respectively.
| Find the probability that the work can be completed within 28 days.

(Value of Z + 1 will be 0.3413)
(9) Obtain optimal sequence from the following details :
Job = |A |B [C |[D [E'|F |G

Machine—A (.11 [ 8 [ 6 | 20| 4 | 6 | 7
Machine=B | 7 | 5 | 8 [ 8 | 9 [10] 10

(10) From the following information obtain critical path : _
lActivity|1 —2|2-3[3-4|4-5(3-6|6-7(7-8(6-9|8-10[10-11{11-12

TF (0] 0| 2 [2 ] 0] 0101 4 0 0 0
IF. (0] 2 | 0 [ 4 ] 0] 01]07]1 0 0 1
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