Register Number: ..............ccoeveni
B.E./ B.TECH DEGREE EXAMINATIONS: JUNE/JULY 2013
Fifth Semester
GSS108: OPERATION RESEARCH
(Common to Mechanical Engineering and Textile Tedbay)

Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)

1. Operations Research provides

a) Earliest solution b) Feasible solutions
c) Scientific approach to solutions d) Statistimgproach to solutions
2. Optimal solution always occurs
a) Within the feasible region b) On the bounemof feasible region
c) At corner points of feasible region d) Anywhere

3. Assignment problem can be solved by

a) Johnson’s method b) method of enumeration
c) Hungarian method d) the MODI method
4. The objective function in Transportation Problism
a) Maximized b) Minimized
c) Optimized d) Well allocated

5.  Which of these is not correct
a) PERT is probabilistic in nature b) CPM is detiistic in nature

c) CPM and PERT use similar terminologyd) CPM is event-oriented.
but Were developed independently.

6. The average time of Optimistic timg Most Probable timgstand Pessimistic timg ts

a) (HL+4ab+1tn)/6 b) (b+4%L+ 1ty /6
C) (b+4n+t)/6 d) (b+4h+ty) /4
7. In case of equipment which deteriorates withetias the equipment ages,
a) lIts salvage value increases b) Its operatishaecreases
c) Its maintenance cost increases d) Cost ohcephent decreases

8. Ajobis assignedto
a) Only one machine b) n-—number of machines
c) Only two machines d) Only three machines
9. Queuing theory establishes balance between
a) Customer and service b) Resources and fesilit
c) Costand time d) Customers waiting time angisercapability
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10.

11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

21.

22.

One of the following is not a example of Queue
a) Cars waiting at Petrol b) Customers waiih@ank

c) Arrangement of colours in a row d) Machinesting for repair

PART B (10 x 2 =20 Marks)
List the various assumption made in LPP.

What is degeneracy?

How do you convert the unbalanced Transporidi@blem into a Balanced one?
State the difference between the Transport&roblem and the Assignment Problem?
Distinguish between CPM and PERT.

If the critical path of a network is 1 — 2 — 4 —@& and the varianceof 1 -2,2-3,2-4,4 -5,
4-6,2-6,4—7and6-7are3,6,5,7,6118nd 2. What is the variance of the project
length?

What do you understand by group replacement?

What is the condition for making an ‘n’ jobs 3 mamds problem in to ‘n’ jobs 2 machines

problem?
Explain Kendall notation.

Define the terms (i) Reneging (ii) Jockeying.

PART C (5x 14 =70 Marks)
a) Use Simplex Method to solve the following LPP.
Maximize Z = 4¢ 10%
Subject to the constraints

2+ %2 <90,
2x+ 5% < 100,
2x+ 3x%< 90,
xand x; >0
(OR)
b) Solve the following LPP using Two Phase Simplex et

Minimize Z = 12x+ 18% + 15x
Subject to the constraints
4x+ 8x + 6x3 > 64
3x+ 6% + 12% > 96
X X2 andxz > 0

a) Determine an initial basic feasible solution to thowing transportation problem
using VAM method.

Origin Distribution Centers
D1 D, D3 D4 Ds Supply
S 3 4 6 8 9 20
S, 2 10 1 5 8 30
Ss 7 11 20 40 3 15
Sy 2 1 9 14 16 13
Demand 40 6 8 18 6
(OR)
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b)

23. a)

b)

24. a)

b)

Solve the assignment problem for maximization gitrenprofit matrix (profit in
Rs.) using Hungarian method.

Job M achines
1 2 3 4 5
A 10 12 15 12 8
B 7 16 14 14 11
C 13 14 7 9 9
D 12 10 11 13 10
E 8 13 15 11 15

Construct the network for the project whose aasigitand the three estimates of
these activities (in weeks) are given below. Coramjt expected duration of each
activity (b) expected variance of each activity @@ critical path and the expected
project completion length.

Activity |1-3|/23 |24 |[35|45|46|57|67|78|7-9|810 | 910
a 3 1 2 3 1| 3| 4] 6] 2 1 4 3
m 4 2 3 4| 3| 5| 5] 7| 4 2 6 5
b 5 3 4 5| 5] 7| 6] 8 6/ 3 8 7
(OR)

The following time-cost table (time in weeks andtdo Rs.) applies to a project. If
the indirect cost per week is Rs.300.Find the oattiotashed project completion
time.

Activity Nor mal Crash
Time Cost Time Cost
1-2 8 800 5 950
1-3 5 500 3 700
1-4 9 600 6 1050
2-5 10 900 8 1300
3-5 5 700 3 1100
3-6 6 1200 5 1500
4-6 7 1300 5 1400
5-7 2 400 1 500
6-7 4 500 3 900

A firm is considering replacement of a machine, séroost price is Rs.12,200, and
the scrap value is Rs.200. The running (maintenandeoperating) costs in Rs. are

found from experience to be as follows:

Year

1 2

3 4

5

6

7 8

Running Cost

200] 500

800

12(

DA.800

2500

3200

400(

When should the machine be replaced?

(OR)

We have five jobs, each of which must go throughrttachines A, B and C in
the order A-B-C. The processing times (in hours)as follows.

Machine

Job

I\

V
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A 4 3 8 6 5
B 5 6 2 3 4
C 8 10 6 7 11

(a) Determine the optimal sequence.
(b) What will be the total elapsed time? and
(c) What will be the idle time of each of the threachines?

25. a) (i) AT.V.repairman finds that the time spent on lbiss has an exponential  distribution
with mean 30 minutes. If he repairs sets in theeomd which they come in and if the
arrival of sets is approximately Poisson, with aerage rate  of 10 per 8 hour day,
what is the repairman’s idle time each day? Hoany jobs are ahead of the average
set brought in?

(i) A super market has two girls ringing up sales atabunters. If the service time for each
customer is exponential with mean 4 minutes apedple arrive in a Poisson fashion at
the counter at the rate of 10 per hour, then caleul
(a) The probability of having to wait for service.

(b) the expected percentage of idle time for eadh g
(c) If a customer has to wait find the expectedythrof his waiting time

(OR)

b) (i) Arrivals at a telephone booth are considered tBdisson, with an average time
of 10 minutes between one arrival and the next. [Ehgth of a phone call is
assumed to be distributed exponentially, with m@amnutes.

a) What is the probability that a person arrivibghe booth will have to wait?

b) What is the average length of the queue thatgdrom time to time?

c) The telephone department will install a secoadti when convinced that an
arrival would have to wait for at least 3 minutes phone. By how much
should the flow of arrivals increase in order tstiiy a second booth?

d) What is the probability that an arrival will r@ato wait for more than 10
minutes before the phone is free?

e) What is the probability that he will have toitM@r more than 10 minutes
before the phone is available and the call is edsuplete.

f) Find the fraction of a day that the phone wélib use.

(i)  An automatic car wash facility operates with onheday. Cars arrive according
to a Poisson distribution with a mean of 4 cars Ahd may wait in the facility’s
parking lot if the bay is busy. Fink, Lq Ws Wy, if the service time.

1) is constant and equal to 10 minutes.

ii) follows uniform distribution between 8 and fri#inutes.

iii) follows normal distribution with mean 12 mites and S.D. 3 minutes.

iv) follows a discrete distribution with values8and 15 minutes with
corresponding probabilities 0.2, @ed 0.2.
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