Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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" PART-A

What is operations research? Explain briefly its methodology. (06 Marks)
Explain the features and apphcatlons of OR. (08 Marks)
A nutrition scheme for babies is proposed by a committee of doctors. Babies can be given
two types of food (I and II) which are available in standard sized packets weighing
50 grams. The cost per packet of these foods are Rs.2 and Rs.3 respectively. The vitamin
availability in each type of food per packets and the minimum vitamin requirement for each
type of vitamin are summarized in table 1. .

Vitamin availdbility per packet

Vitamin Minimum daily
w, Food type 1 Food type 11 required vitamin
1 1 1 6
2 ki Sl 14
Cost packet (Rs.) 2 73

Table Q1(c) Details of Food Types

Develop a linear programmmg model to determlne the optimal combma‘uon of food types
with the minimum cost such that the minimum requirement of vitamin in each type is

satisfied. { oy (06 Marks)
Write the standard form of a LPP model by deﬁmng each Varlable (05 Marks)
Solve by simplex method :
Maximize, =10x, + ISX2 + 20x3
Subject to constraints 2%t 4xp+ 6x3<24
L3t 9%+ 6x3 <30
X1, X2 and X3 >~“"O (15 Marks)
Form the dual of the following primal problem.
Minimize Z = 20x, + 40x, :
Subject to. . 2x; + 20x, 240 "
20x; + 3x,220
4x; + 15x, 2 30
x; and Xa. > 0. (06 Marks)
Solve the linear programming problem using the result of its dual problem.
Minimize Z;= 24xp+30x3
subject to 2x;1 +3x22> 10
“““““ X +9x2> 15
6X1 + 6x2 > 20
x; and x, > 0. (14 Marks)
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4 a. Describe unbalanced and degeneracy in transportation problem. (05 Marks)

b. Solve the transportation problem and find only basic optlmal solution by North —West
corner method and VAM method.

D1stmbut10n
1 A 4  Supply
i} 3 1 17 4 300
Source 2 2 6o, @9 9 400
3 8 a3, %W 3 2 500
Demand 250 .350 400 200
(15 Marks)
PART -B
5 a. Define Queue and given characteristics of a queue. (05 Marks)
b. The arrival rate and service rate of customers at single wmdow booking counter of a two
wheeler agency follows Poisson’s distribution. The arrival. rate and service rate are 25
customers per hour and 35 customers per hour respectively. Find the following :
i) Utilization y 4
ii) Average number of wamng customers in queue
iii) Average number of s waiting customers in system
iv) Average waiting time per customer in queue
v) Average waiting time per customer in system. (15 Marks)
6 a. Define the followmg i) critical path 1) total float 111) event
iv) optimistic time V) pesmmwtm time. (05 Marks)
b. A prOJect con31sts of activities from A to J shown in table with the immediate predecessor
(s) and the duration in weeks of each of the activities. Draw the project network and find the
critical path and the corresponding project completion time. Also find the total float as well
as free float for each of the non-cr1t1ca1 actlvmes
Duration (weeks)
rRva.
B - 3
. C Al By, 2
D A, B 5
¢+ E B 6
E C 4
G D 3
H F,G 7
I F, G 4
T E.H 2 (15 Marks)
7 Explam the elements of crashmg in project management (10 Marks)
b Explain and determine the maximum flow in project management networks. (10 Marks)
8 a. Consider pay off matrix with respect to player A and solve it optimally. (08 Marks)
L B
1 2
116 9
Aals 4
b. Consider the pay off mat x‘ of player A and solve it optimally using graphical method.
(12 Marks)
Player B
1 2 3 4 5
30 6 -1 7

Player A

-1 5 -2 2 1
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