Ganpat University
M. Tech. ITIT Sem. (AMT and CAD/CAM) Regular Examination Nov. 2014
3ME301/3ME311 Research Methodology

Time: 3 hr 4 ~ Marks: 70
Instructions: ‘
(1) All questions are compulsory. 7 v v :
(2) Right figure indicate full marks. ' S e n &
(3) Only scientific calculator is allowed. - o

(4) Use tables provided at the end of paper for appropriate question.

SECTION-I
Que.l Attempt the followings. :
(a)  Explain significance of research in detall ' [4]
(b)  Distinguish clearly between research methods and methodelogy. [4]

(¢)  Give your understanding of a good research design. Is single fesearch design suitable [4]
in all research studies? If not, why?

OR
Que.1 Attempt the followings.
‘(a)  Explain research process stepwise with the help of flow chart in detail. [6]

(b)  Write a short (1-2) page paper on the literaturereview in your area of research. Also [6]
explain the outcome of your literature review in brief.

Que.2 Attempt the followings.

(a)  Define how you will defingwyour research problem. . [4]
(b)  Explain the technique involvedimdefining a research problem. 4]
(¢)  What do you meansbyiresearchidesign? Explain need for research design. (3]
OR
Que.2 Attempt the followings.
(a)  Explain Delphi method.as a problem solving technique used for idea generation. (4]
(b)  Explaimdifferentcategories of research design in brief. [4]
(¢)  Explain diffefent stepsinvolved in sample design. 3]
Que.3 Attemptany three. [12]
(a)  Explain personal interview method for data collection with their chief merits and
weaknesses.

(b) ~ Explain sources of error in measurement. Also explain test of reliability.

(). Differentiate between model and mathematical model. Explain importance of
mathematical model. Also explain model classification in mathematics.

(dy mDefine heuristic. Explain trade off criteria for deciding whether to use a heuristic for
solving a given problem.
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SECTION-II

Attempt the followings.

The following are the numbers of artefacts dug up by two archaeologists at an ancient cliff [4]

dwelling on 30 days.

X102310223011412135213241320242
Y001020011201211022602302101010

Use the sign test at 1% level of significance to test the null hypothesis that thgytwo
archacologists, X and Y, are equally good at finding artefacts against the alternative
hypothesis that X is better.

The heights of six randomly chosen sailors are, in inches, 63, 65, 58, 69, 7lgand 72. The
heights of ‘10randomly chosen soldiers are, in inches, 61, 62, 65, 66, 69, 69470, 71, 72 and
73. Do these figures indicate that soldiers are on an average shorter than sailors? Test at 5%
level of significance. . -
In a certain before-after experiment the responses obtained from 1000 fespondents, when
classified, gave the following information.

After/Treatment
Before Treatment Unfavourable rcsponses Favourable responses
Favourable responses 200 300
Unfavourable responses 400 100

Test at 5% level of significance, whether there has been a significant change in people’s
attitude before and after the concerning experiment usingMcNemer Test.

OR
Attempt the followings. ‘
A sample of 400 male students is found to have a mean height 67.47 inches. Can it be
reasonably regarded as a samplc fom a large population with mean height 67.39 inchcs and
standard deviation1.30 inches? Fest at’5% leveliof significance.
“It is only through interpretatidn théesearcher can expose the relations and processes that
underlie his findings”. Explain,giving €xamples.
Write down limitations of hypathesis testing:

Attempt the followings.

Present your conclusion§yafter doing analysis of variance to the following results of the
Latin-square design experiment conducted in respect of five fertilizers which were used on
plots of different fertilitydy

A B C D E
16 | 10 | 11 9 9
E C A B D
10 9 14 |12 | 11
B D E C A
15 8 8 10 | 18
D I B A C
12 6 13 {3 12
C A D E B
13 0] 7 e

Setup ANOVA table for the following information relating to three drugs testing to judge the
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effectiveness in reducing blood pressure for three different groups of people:

Drugs
XY | 2
<P
Group of People " 2 17 10
R 111 8 | 11
10 {11] 8
¢ 11 [ 11 ] 7

(i) Do the drugs act differently?

(ii) Are the different groups of people affected dlfferently?
(iii) Is the interaction term significant?

Answer the above questions taking a significant level of 5%.

_ OR

Que.5 Attempt the followings. )

(a)  Present your conclusions after doing analysis of variance to the following results of the [5]
Latin-square design experiment conducted in respect of five fertilizers which were used on
plots of different fertility.

L 3
A[B]C|[D]|E
1e|10|11]09 [Jg
E|[C|[ABYD
109 | @il
B|D [sEd C A
15| 8 | 4805010 | 18
D[ BB [&|C
o6 | 133 13 | 12
C|A|DJ|E|B
B0 | 7 | 14

- (b)  Setup ANOVA table for the,following,information relating to three drugs testing to judge the  [6]
effectiveness in reducing bleodipressure for three different groups of people:

Drugs
XY | Z
e
Group of People N DT 7 170
11 8 11
10 | 11 8
Cr

(i) Doythe drugs act differently?

(ii) Are'the different groups of people affected differently?

(iti),Is the interaction term significant? 7.
Answer the above questions taking a significant level of §%.

Que.6, Attemptany three [12]
(a) “Write a short note on ANCOVA technique.
(b)  Enlis@ithe precautions to be taken care of whi

—_—

e writing research reports.
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Explain the following with an example.
(i) One-tailed and two-tailed tests
(i) Type I and Type Il errors in hypothesis testing
(iii) Power of hypothesis test
(iv) Parametric and non-parametric tests
What is Experimental design? Explain inter-related activities involved in design of an

experiments.
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Table:2 t-distribution

Critieal Values of Stadent’s Histeibation
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3 F-distribution

Table
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