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Paper I — RESEARCH METHODOLOGY

Time : Three hours Maximum ; 100 marks

PART A — (5 x 5 = 25 marks)
Answer ALL questions

A Bxplain briefly the qualitative and quantitative
analysis of research data,

2. Outline the causes for instrumental crrors.
/3. Sketch the character table for water molecule.

4. Bring out with a neat diagram  the
< Instrumentation technique in gas chromatography.

Write down the cnhancement of spectra by
computer averaging.

PART B — (5 x 15 = 75 marks)
-
Answer ALL questions.
(@ () What do you mean by scientific

method? Write the principles to be followed by the
rescarcher before drawing conclusions. )



[image: image2.jpg]9 (i) What are the types of research?

Explain the two research mothods. ©)

_(iif) Writo a short note on the literature

survey in research. @)
or

() () Discuss in dotail the selection of

problem in research. 10

(i) Write a note on the technical skills

acquiring. ®)

(@ @) What are limiting errors? Explain the
propagation of uncertainties. @

(i) Explain how are the results of the
statistical analysis of the multisample test expressed. (6)

(i) By taking suitable example, discuss the
confidence interval and confidence level. ®)
or

() () Explain the least square method for
best fit line. )

(i) Write a note on variance and standard
deviation of combination of components. (5)

(i) Discuss briefly the uncertainly analysis
and treatment of single sample data. ®)
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[image: image3.jpg]8 @ @ Identify the symmetry elements and
assign the point group of Pt Cl3"and NH, molecules.
Tlustrate that water molecule is abelian whereas NH,

molecule is non-abelian. (4)
(i)  Show that the three reflections of NH,
molecule constitute a class, (8)

(iif) Obtain the symmetry operations of
methyl chloride. Coristruct the group multiplication
table for these operations. 5)

or

9@ \,Af () Write the matrix forms of the
operations Cy, Cf and C} using matrix notation and
show that o, o! =C,. (5

(i) Write an account of melecular point

groups. (10)
@ @ Mention any two factors affecting
Revalue. Explain the choice and features of carrier gas.
3)

D) Explain the principles of working of

radial and two dimensional paper chromatography

techniques. ®)
) Differentiate adsorption, chromatography
and partition chromatography. (@)

Or
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[image: image4.jpg]) With a sketch explain the working of
HPLC. (5)

(i) Write the principles of column
chromatography. Give any two applications of each of
'TLC and paper chromatography. ©+4)

M. @ (O Mention any two important
{1 requirements for solvent used in uv-visible spectroscopy.
What are the limitations of Beer-Lambert's law? (4)

() Briefly explain  the derivative

spectroscapy. ©)

(i) Write down on the Fourier transform

spectroscopy. ©®
Or

(b) (i) Discuss briefly the fundamental laws of

photometry. ®

(i) Give any four applications of Fourier
transform spectroscopy. )

(iif) Briefly. +discuss the relative
concentration errors. )
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