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Instructions to the candidates:

1) Attempt any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.
Q1) a) What are research ethics? [4]
b) Describe the types of research approaches in brief. [4]
c) Whatis historical research? [2]
02) a) What s factorial design? [4]
b) What are the features of good research design? [4]
c) Explain the meaning of confounded relationship? [2]
03) a) Why is the survey technique so popular? When is it not appropriate?[4]
b) What is the importance of pilot study and pretest tools? [4]
c) What are pantry audits? [2]
Q4) Write short notes on the following:
a) Meta-analysis. [5]
b) Steps in sample design. [5]
05) a) The weights of packages received have the mean weight of 300 kg. and a

standard deviation of 50 kg. What is the probability that the 25 packages
received at random and loaded on elevator will exceed the specified limit

of 7800 Kg. The areas under standard normal curve are as shown in
Table below: [4]
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Z

1.0

1.1

1.2

1.3

1.4

1.5

1.6

Areaunder curve

0.3413

0.3643

0.3849

0.4032

0.4192

0.4332

0.4452

Assume linear interpolation for values in between.

b) Use multiple linear regression to fit [4]
X, 5 4 3 2 1
X, 3 -2 —1 4 0
y 15 -8 —1 26 8
Where, x, and x, are input variables and y is output variable. Also
determine the correlation coefficient.

c) Table below shows a survey conducted for a sample of 100 customers
to know which color of the car they would prefer: [2]
Preferred color White | Blue Green | Red
No.of customers | 41 19 24 16
Do the data suggest that all colors are equally preferred for significance
level 0.05?

[Critical Chi-Square value for DOF3 and p = 0.05 is 7.88]
06) a) The normalized data of four alternative software for a software selection

problem using TOPSIS method are as given below. The criteria
considered were: cost (CO), supplier’s support (SS), ease of
implementation (EI) and technological risk (TR). The weights of these
four criteria are 0.30, 0.20, 0.35,and 0.15 respectively. Determine the

ranking of the software using TOPSIS method.

CO SS EI TR
Software 1 0.55 0.70 0.39 0.30
Software 2 | 0.46 0.35 0.55 0.69
Software 3 0.58 0.35 0.63 0.59
Software 4 | 0.64 0.52 0.39 0.30
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b) Determine the initial temperature for a simulated annealing method to
solve following optimization problem. [4]

Maximize f(x) = 2x —x,.x,+ 10; -3 <x <3; -2<x,<4,

c) Calculate permanent of the following matrix [2]

06 2 0.333
05 03 5
3 02 055

Q7) a) Discuss the individual research proposal and institutional research
proposal. [4]

b) What are various funding agencies to whom the research proposal can
be submitted? What are criteria required to be fulfilled while submitting
research proposal to these agencies? [4]

c) Write various aspects to be considered for oral presentation. [2]
08) Write short notes on:

a) Artificial neural network. [5]

b) Analysis of variance. [5]
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