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05MBA21

Second Semester MBA Degree Examination, May/June 2010
Quantitative Techniques for Management

Time: 3 hrs. Max. Marks: 100
Note:1. Answer any FIVE full questions.

2. Area under standard normal curve shall be provided.

1 a. What is meant by a raddle point in gametheory? (03Marks)
b. What are the opportunities and short comings of operation research approach? (07Marks)
c. You are given the information about the cost of performing different jobs by different

persons. The job person making Jg)mark indicates that the individual involved cannot
perform the particularjob. Using the information, find i) the optimal assignment of jobs and
ii) The cost of such assignment. (10Marks)

2 a. What are the different steps involved in the solution algorithm of transportation method?
(03Marks)

b. Distinguish between individual and group replacement methods. With a neat sketch discuss
the optimal replacement interval of the items that fail suddenly. (07Marks)

c. Solve the following game using graphicalmethod: (10Marks)
Plaver B

PlayerA

3 a. Write the general mathematical model of LPP. (03Marks)
b. How do you classify the queuing models? List the assumptions made in the Poisson -

exponential single server model with infinite population. (07Marks)
c. Use the graphical method to solve the following LP problem:

Maximize z =2xt + x2

Subjected to xt+2x2=::;10; xt+x2:$;6; X1-x2=::;2; xt-2x2=::;1; xt,x2~0 (10Marks)

4 a. What is meant by traffic intensity in queuing theory? What is the significance of it with
respect to unity? (03Marks)

b. Explain Monte Carlo simulation, with a flow diagram. (07Marks)
c. A machine' MJ, costing Rs.9000 has a maintenance cost of Rs.200 in the first year of its

operation which rises by Rs.2000 in each of the successive years. Assuming that the
machine replacement can be done at the end of the year, determine the best age at which the
machine be replaced. There is an offer to replace the machine M}, which is a year old, by
another machine M2, which costs Rs.8000. The machine M2 needs Rs.2000 to be spent on
installation, has no salvage value and requires Rs.400 on maintenance in the first year
followed by an increase of Rs.800 per annum in the yearly expenditure on maintenance.
Should the machine MI, be replaced by machine M2?Justify your answer. (10Marks)

lof3

Person
Job

JI h J3 J4 J5
PI 27 18 .Jg) 20 21

P2 31 24 21 12 17

P3 20 17 20 Jg) 16

P4 22 28 20 16 27

bi b2
al -7 6
a2 7 -4
a3 -4 -2

8 -6
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5 a. What are the advantages of OR models? (03Marks)
b. Find the optimal strategies for A and B in the following game.>Also obtain the value of

game. (07Marks)
PI B

6

Player A

c. A tape recorder company manufacturers models A, B and C, which have profit contributions
per unit of Rs.15, Rs.40 and Rs.60 respectively. The weekly minimum production
requirements are 25 units for model A, 130 units for model B and 55 units for model C.
Each type of recorder requires a certain amount of time for 'the manufacturing of component
parts, for assembling and for packing. Specifically, a dozen units of model A require 4 hours
for manufacturing, 3 hours for assembling and 1 hour for packaging. The corresponding
figures for a dozen units of model Bare 2.5, 4 and 2 and for a dozen units of model C are 6,
9, and 4. During the forthcoming week, the company has available 130 hours of
manufacturing, 170 hours of assembly and 52 hours of packaging time. Formulate this
problem as an LP model so as to maximize the total profit to the company. (10Marks)

a. Whatarethe phasesof simulation? . (03Marks)
b. List the applications of LP in management. (07Marks)
c. A small project is composed of 7 activities whose time estimates are listed in the below

table.Activitiesare indicatedb theirbe innin , i and endin ') nodenumbers.
Activi i' 1- 2 1- 3 1- 4 2- 5 3- 5 4 - 6 5- 6
Estimated 0 timistic 1 1 2 1 2 2 3
Duration Most likel 1 4 2 1 5 5 6
(weeks) Pesimistic - 7 7 8 1 14 8 15

i) Draw the project network.
ii) Find the expected duration and variance for each activity. What is the expected length of

the project? .

iii) Calculate the variance and standard deviation of the project length.
iv) What is the probability that the project will be completed.

~ At least 4 weeks earlier than expected time?
~ No more than 4 weeks later than expected time? (10Marks)

a. What is the significance of using PERT/CPM? (03Marks)
b. PQR company owns facilities at 6 places. It has manufacturing plants at places AIB and C

with daily productions of 50, 40 and 60 units respectively. At point D, E and F it has three
warehouses with daily demands of 20, 95 and 35 units respectively. Per unit shipping costs
are given in below table. Find the total transportation cost using VAM (Vogel's
Approximation Method). (07Marks)

7

Warehouse

Plant

c. The rate of arrival of customers at a public telephone follows Poisson distribution, with an
average time of ten minutes between one customer and the next. The duration of a phone
call is assumed to follow exponential distribution with a mean time of three minutes.
i) What is the probability that a person arriving at the booth will have to wait?
ii) What is the average length of the queue?
Hi) The Mahanagar telephone Ltd., will install another booth when it is convinced that the

customers would have to wait for at least three minutes for their turn to make a call.
How much should be the flow of customers in order to justify a second booth? (10Marks)

20f3

a' er
bi b2 b3

al 9 8 -7
a2 3 -6 4
a3 6 7 -7

D E F
A 6 4 1
B 3 8 7
C 4 4 2
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8 a. State at least three factors considered for 'slowly deteriorating' and 'suddenly failing item'
model for replacement strategy. (03Marks)

b. Explain with a neat sketch, the Beta distribution with three time estimates, with reference to
PERT analysis. . (07 Marks)

c. ABC company has 2 different assembly lines to produce its product 'pressurex'. The
processing time for each assembly line is a random variable and is described by following
distribution:

Using following random numbers, generate data on the process time for 15 units and
compute expected process time. Read the numbers vertically taking the first two digits for
processing time on assembly Ai and last two digits for processing line on assembly A2.

(10Marks)
4134 8343 3602 7505 7428
7476 1183 9445 0089 3424
4943 1915 5415 0880 9309

* * * * *

30f3

Process Time (min) Assembly (Ai) Assembly (A2)
10 0.10 0.20
11 0.15 0040
12 0040 0.20
13 0.25 0.15
14 0.10 0.05
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