50, will be treated as malpractice.

- M RCvaililg o aenliiication, appeal to evaluator and /or equations written eg, 42+8
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Sixth Semester B.E. Degree Exa_.t}ii:jiia‘fion, June/July 2018
Operations Research

Time: 3 hrs. e Max. Marks: 100
Note: 1. Answer FIVE full questions, selecting
atleast TWO questions Jrom each part.
2. Use ¢f statistical /normal distribution tables permitted.
3. Missing data, if any, may be suitably assumed.

PART - A

1 a. Define the terni “Operations Research” and list main phases of operations study. Also explain
any one phase briefly. (06 Marks)

b. Mohan and Meakin Breweries Limited has two bottling plants, one located at Solan and other

at MohénNagar. Each plant produces three drinks, whisky, beer and fruit juice named A, B

and C respectively. The number of bottles produced per day of follows :

Solan | Mohan Nagar
Whisky — A 1500 1500
Beer — B 3000 1000
Fruit juice— C | 2000 5000

A market survey indicates that during month of April, there will be demand of 20,000 bottles
of whisky, 40,000 of beer and 44,000 of fruit Juice. The operating cost ‘per day for plant at
Solan and Mohan nagar are 600 and 400 rupees respectively. For how-many days each plant
be run in April so as to minimize the production cost, while meeting the market demand.
IR (14 Marks)

2 a. What is meant by degeneracy with respect to Simplex melhéd‘?\Héw do you resolve it?
BN (06 Marks)
b. Solve the following LPP :

Max z = 3x; + 2z,
Subject to the constraints :2x; + x, < 40
X)+ X,<24
2% +3x; < 6\9 »
X1, X220, (14 Marks)

3 a. Solve the following LPP by two phase Simplex method :
Minimize z = 12x; + 20x,
Subjected to the constraints : 6x; + 8x, > 100
7x) + 12%x, > 120
AN X1, X2 2 0. (10 Marks)
b.  Solve the LPP by. dual Simplex method :
Maximize z = x; + 2x, + 3x;
Subjected to the constraints 2x; — x, + x3 > 4
R X1+ Xxa+2x3<8
0x) +%— x3>2
X1, X2, X3 = 0. (10 Marks)
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4 a. What is an assignment problem? Describe the mathematical ‘formulation of an assignment

problem. o (05 Marks)
b. Solve the following assignment problem : o (07 Marks)
1| 2]314]5]6
A|12]10]15,22]18]08
Bl10o|18125/15]16|12
clity10j03, 8519
D| 6 [14]10]13]13]12
Elg|12]11]7({13]10
c. Solve the following travelling sales man problem. The salesman is on visit city once and only
once. What is the total distance travelled? (08 Marks)
~ To city

1 2 03141516

1 | oo | 2023|2729 34
2 121 | oo | 1926|3124
_ 3 126(28 | 00| 15]36]26
From city
4 125116 |25] 0|23 |18
5 123[140|23 |31 |00 |10
6 | 27| 18123516 ]
G PART - B
5 a. Differentiate between transformation and assignment problem. {04 Marks)

b. i) Obtain an initial basic feasible solution to the transformation problem: Is-the solution ar
optimal solution? If not obtain the optimal solution. AN
i) If the company is spending Rs. 1000 on transportation of its units.to 4 warehouses fron

3 factories. What can be the maximum saving by optimal schvedi‘iliing“? (16 Marks)
W, | Wa | W3 | Wi | Availability
F| 19 [ 30 [50] 10| 7
2 70 | 30 | 40 | 60 9
F; 40 8 | 701 20" 18
Requirements | 5 8 714
6 a. Use dominance to solve the following game : (08 Marks)
_ B
[ 11 v vV
[ 1 0°701]0 0010
ml4 212011
A Ay 4 13 11 31212
w43 7|50 12
Vi 4|34 |-1]121]2
o Vi| 4|33 ]|=2]21]2
b. Solve the game graphically whose pay-off matrix of player A’s is given in the table :
Player B
I | 1l
I 2 | 4
Player A 11 213
1 312
IV| =2 6 (12 Marks)
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For a given table below, determine the total float, free float, independent float and interfering
floats of each activity. Time for activities in months. (10 Marks)

Activity 1-271-3]2-3]2-4][3-4]3-5{4-5[4-8|5-6]5-7]6-7]|6-8]7-8
Durations(month) | 8 [ 10| 4 | 0 | 5| 6| 4|85 7 |315]3

A small project is composed of seven activitieé whose time estimates are listed below along
with activities. '

Activity Estimated durations in weeks
(i-p Optimistic | Most likely | Pessimistic
12 1 1 1 7
1-3 1 4 7
l~4" 2 2 8

2=5 1 1 1

. 3=5 2 5 14

4-6 2 5
5-6 3 6 15

i) Draw the network and find expected duration and variance for each activity
i) Determine expected project length and standard deviation of the project length
iii) What is the probability that the project will be completed at least two weeks earlier than .
expected? T
iv) If the project due is 18 weeks, what is the probability of not meeting the due date. :© .
‘ (10 Marks)

A machine owner finds from the past records that the cost per year of maimaining a machine
whose purchase price is Rs. 6000 are as given below : . *(08 Marks)

Year ] 2 3 4 5 6 7 -8
Maintenance | 1000 | 1200 | 1400 | 1800 | 2300 | 2800 |.3400 | 4000
Resale price | 3000 1500 | 750 375 200 2001200 200

The following failure rates are for resistors in an electrical system. The number of resistors in
an electrical system is 1000 in the beginning : '

End of week 1 2 3 -4 5 6 7 8
Cumulative probability of failure | 0.03 | 0.15 0.24 1044 10.67]0.85(0.95|1.00

The cost of replacement of individual failed resistor is Rs. 1.30. If all the resistors are replaced
in a group, the cost/resistor is 32 paisa. If the decision is made to replace all the resistors at a
time at fixed intervals and replace the individual resistor as and when they fail in service, what
will be the optimal group replacement period at what group replacement price/resistor will a
policy of strictly individual replacement become preferable to the adopted group replacement
policy? : (12 Marks)

* %k 3k k %k
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