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OPTION-A
{ Applicétions of Computers in Chemistry)
‘Paper : CHE-HE-5016
l.  Answer any seven questions : 1%x7=7

(@) CD-ROM is a

() Semiconductor memory
() Memory register
(i) Magnetic memory

(iv) None of the above
(Choose the correct answer)

(b) Standard ANSIC recognizes —
number of keywords. (Fill in the blank)

(c) Define the terms OMR and OCR related
to computer system.

(d) Convert the binary number (1 1001), into
decimal system.

(e) What is an interface ?
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() What do you mean by an interpolation
method ?

{g) Name two chemistry tools/softwares
that are useful in drawing chemical
structures, reaction schemes etc.

(h) Define linear programming.

i) Explain the use of DEF statement.

() Explain debugging.

(k) Differentiate between compiler and
interpreter.

() Which one of the following is suitable
for drawing infrared spectrum (IR) of a

molecule ?
ISIS Draw, Origin, BASIC
2. Answer any four questions : 2x4 =8

(a) Write any four features of MS Excel.

(b) Write a program in BASIC to plot five
concentric circles using For ...... Next
loop.

(c) Correct the errors in the following
statements :

(i) LS-Len (AS)
(1) Al1=8 |
(d) Differentiate between bug and virus.

() What are the applications of the
following library functions ?

(i) RND
(i) LOG
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(i Define cheminformatics with an
application.

(@) Mention any two search engines and
explain.

(h) Define any four programming languages,

3. Answer any three questions:: ox3=1§

(a) Explain the CPU and its worklng in
computer.

(b) What is the use of GOTO statement in
BASIC programming?

(c) Write a BASIC program to compute
pressure form van der Waals’ equation.

Or

Write an algorithm to find the largest of
three numbers.

(d) Explain the method of averages in data
analysis.

Or

A stream of nitrogen gas contains
0.2 wt% water vapour. Determine the
mole fraction of water,

(e) Write short notes on the following:
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(any two)
(i) Variables and dimensions

(i) Simpson’s numerical 1ntegrat10n'.
method

(i) ANOVA




(gl

(h}

Draw a BASIC program for determai-
nation of electronegativity or bond length.

How many types of INPUT devises are
generally used? Explain them.

Write a program in BASIC to find the
product of first ten natural numbers.

4. Answer any three questions : LOx3=30

(@)

(b)
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(i) Discuss the various symbols used
for drawing flowchart. <}

(i) Write on program testing and
execution. 4

(i) What is batch processing system ? 2
Or

Systems of simultaneous equations are
given as

AlX + B1lY = C1
A2X + B2Y = C2 :

Write a BASIC program to compute. the
values of X and Y.

-

Write a BASIC program to calculate pH .. =

of acidic, basic and neutral Solquns-"




Or
For the vapour-liquid equilibrium of a binary
mixture of benzene and toluene, the following
results are reported :
x:0.167 0.333 0.500 0.667 0.833
y:0.320 0550 0.710 0.830 0.930

where, x and y represent mole fraction of
benzene in liquid and vapour respectively.
Indicate how these data might be plotted to
give a straight line if the relative volatility were
constant. Fit the best straight line to point
on such a graph by

(i)  visual inspection of the best
straight line through the points.
(1) the method of averages.
(i) the method of least square.
Determine the average relative velocity of the
mixture by using the straight line obtained.
(c) Whatis operator ? Describe the different
- types of operators with examples 1n
C-language.
(d) Explain Newton-Raphson method for
roots of a real valued function.
Or |
Explain in detail the uses of spreadsheet in
chemistry by taking the following examples :
() Determination of empirical and
molecular formula

(i) Determination of vapour pressure -
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(e} Draw a flowchart for calculation of lattice
energy of NaClon the basis of the Born-
Haber cvcele given below :

Lattice energy on the basis of Born-
Haber cycle can be calculated for a
reaction as follows :

e.g., for the reaction

Na (g)+ Cl, (g)——> NaCl this cycle
is as follows :

Na (s) Cl,(g)
\Ls \]/+D
Na(g) Cl(g)
\l/gp \L— EA
Na Ct~td)
\‘\/-/
NaCl

1
'Q-=S+IP+—2- D—-EA-U, where Sis the

heat of sublimation, IP is the ionization
potential of Na, D is the dissociation
energy, EA is the electron affinity, U is
the lattice energy and Q is the heat of
formatlon On rearranging it

—U=—Q—S~IP—-2—D+EA or, U=Q«S+IP+=D-EA.
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| -alue he integral b
~alculate the value of t gl
(ﬂ Calculate < 1 ’{3 and 3/8 rules i

using Simpson's e
also calculate the approximate value of -

z in each casec.

Oor
Draw a flowchart using spreadsheet for
determining the mass fraction and mole

fraction of each component in the
following mixture of hydrocarbons :

125 g of methane, 125 g of ethane and
250 g of propane

(gg Develop a flowchart and a BASIC
program to fit a straight line for the
following data relating to enthalpy of
methane at 1 atm. pressure with

temperature :

Data: -
S ohalpy: (mol) 630 650 824 851 875 1050 1110 1200

Temperature :(C) <200 -100 0 100 200 300 400 500

(h) (i) Discuss the advantages of rational
database management. 4

(i) Discuss on the design and .
development of simple data bases"
on chemical and physical :
properties of substances

B Uty
e AR o 2]
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OPTION-B

( Analytical Method in Chemistry)

Paper : CHE-HE-5026

1. Answer any seven of the following questions :
[x7=7
(a) How is standard deviation related to
accuracy ?
(b) Why is IR spectrum considered ‘finger
print’ of a molecule ?
(c0 Why is source modulation used in
atomic absorption spectroscopy ?
(d) What is potentiometry ?
(e} What is meant by Nernstian behaviour
in an indicator electrode ?
() What is meant by thermogravimetric
analysis ?
(g9 What is the function of Nernst glower ?
(h) A sample exhibited an absorbance 1.0
in UV-visible spectroscopy. What will be
its percentage of transmittance ?
() Name the two light sources used in UV-
visible spectrophotometer.
() When is batch extraction used for
extraction process?
(k) Define the term ‘specific rotation’.
(1) Name the binder that is present in silica

3 (Sem-5/CBCS) CHE HE 1/2/3/G O

gel G.




2. Answer any four of the following questions :

{1

(b)

(d)
(e)
()

(9)
(h)

2)‘.’4::8

The standard deviation {rom one set of
11 determinations was 0.210, and the
standard deviation from 13 determi-
nations was 0.641. Is there any
significant difference between the
precision of these two sets of results at
the 10% level? Given the value of F for
10 and 12 degrees of freedom at 10%
probability level is 2.28.

Name different gases that can be used
as fuel and oxidant in Flame-AAS.

The force constant for H*Cl and D35C]
are the same and both can be considered
as harmonic oscillators. H3SCI has a
fundamental vibrational transition at
2886 cm!. Calculate the ratio of the

zero-point energy of H3°Cl to that of
DPRCL . '

Draw a probable TG curve for
CuSO,.5H,0. | '

Describe the source of pH dependenCe
in a glass membrane electrode.

What are the different types of paper
chromatography ? ‘

What do you mean b
extraction ?

What is the role played by a masking
agent in the extraction of metal jons ?

Yy synergistic
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Anewer any three of the following questions
5x3=15

“;_,f' \-‘”'\.’H 1S Ih(‘ ('.'“lif‘(“’f(‘.'f'l('(‘ b(_‘l\v(}pn accura C:Y'
and precision ? Discuss the methods for
determining the accuracy. 1+4=5

b) Describe briefly two different sample
preparation methods for IR
measurement.

(c) Discuss the working principle of atomic
absorption spectrometer.

(d) Describe the basic differences between
atomic emission and atomic absorption
spectroscopy. Among atomic emission
and atomic absorption, which one is
more sensitive to flame instability and
why ? 2+3=5

(e) Explain the basic working principle and
the applications of the TGA technique.

What are the factors that affect the TGA
curve? 3+2=95

()’  What is conductometry ? How will you
determine the pKa value of an acid with
the help of conductometric titration?

1+4=5
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(g} Discuss the factors on Whlch_._-:‘

conductance of a solution depends.

(h)  What is chromatogram? Write shortly_
about qny two chromatogram

development methods? 1+4=5

4.  Answer any threeof the following questions :
10x3=30

(@ (i) Mention two advantages of
spectrophotometric analysis. 2

(i) UV-visible spectroscopy can be
used to distinguish keto-enol
tautomers. Explain with the help of
a suitable example. 3

(i) Explain with an example how Job’s
method of continuous variation can
be used,to determine the compo-
sition of a metal complex. S

(b) Describe the working principle of single
beam and double beam UV-visible
spectrophotometers. Mention two
advantages of double beam spectrO"
photometer over the single beam




(¢) (i) Match the following : 1

(A}l Near IR region (A)  Rotation
(B)  Middle IR region (B)  Overtone
(C}  Far-IR region (C)  Vibration-rotation

(1)) How many stretching modes of
vibration are there for H,Oand HCI
molecule ? 2

(ut) Diagrammatically show the
bending modes of vibration for H,O
and CO, molecule. 2

iv) In an IR spectrophotometer,
diffraction gratings have displaced
prisms as the main source of

- monochromation. Why ? 1

(v) What type of detectors is preferred
in IR spectrophotometer for
measurements that must be made
rapidly ? : 1

(vi) What are the advantages of FT-IR
over continuous wave spectro-
photometer ? B

(vit) How will you distinguish between
propanone and propan-2-ol using_ |
IR spectroscopy ? e L
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fd) What are the factors that influence the
vibrational fn_‘.cmt_'r‘.C)’? Discuss with the
help of example. Distinguish between the
f0o0 isomers having molecular formula 2
C,H,O namely CH,COCH, ang
CH,CH,CHO in terms of their [R
frequencies. 6+4=10 1§

(e) What is potentiometric titration? How
one reveals the end point of ga
potentiometric titration? Describe the
features of a potentiometric titration
curve. Discuss the use of potentioméﬁy
in food industry and pharmaceutical

industry. . 1+1+3+5=10

(/ Discuss the basic features of
conductometric titration curves obtained
from the reactions between —
() HCland NaOH; .
(i) H,C,0,and Na,CO,;

(iii) Na,CO, and HCI;

(iv) CH,COOH and NaOH.
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(g) (i) Whatis meant by solvent
extraction ? State the law on
which 1t is based on. Define the
term ‘distribution ratio’. How is it
different from distribution
coefficient ? 1+1+142=5

() Describe briefly the continuous
extraction technique used in
solvent extraction. 5

(h) (1) Describe the qualitative and
quantitative aspects of gas
chromatography. S

() How can NMR spectroscopy be
used to determine the
enantiomeric composition ? S
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OPTION-C
( Molecular Modelling and Drug Design)

Paper : CHE-HE-5036

llowing questions :

1.  Answer any seven of the fo
nswer any b

(a) Define the term ‘molecular modelling’.

(b) Which of the following is not an
electronic parameter ?

(i) Dipole moment

(1) Ham'metth substituent constant
(iii) Molecular connectivity

(iv) HOMO/LUMO |

(c) Which of the following is not used by
molecular modelling software packages ?

(i) Relative molar mass

(i) Bond angle

(i) Bond length
(iv) Torsion angle
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(d)

(e)

(g)
(h)
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Which is the computationally most

expensive part of a molecular dynamics
simulation ?

Koopmans theorem helps in correct
prediction of —— by relating it to the
energy of HOMO. (Fill in the blank)
What is meant by ‘molecular docking’?

What is chemoinformatics ?

Which of the following software
programmes 1s used for automated de
novo drug design ?

() DOCK

(i) LUDI

(iii) CHEMS3D

(iv) CoMFA

CoMFA method is ﬁéed for

() 4D - QSAR

(i) 3D - QSAR

(iii) 6D - QSAR ey

(iv) 5D - QSAR




() The encrgies of hydrogen bonds typically

lie in the range of (kJ mol ')
i) 4-40

(i) 40 -400

(i) 0.4 -4.0

(iv) 400 - 4000

(k) Which of the following statements is
triie ?

(i) Energy minimization is carried out
by using quantum mechanics.

-

(ii) Energy minimization is used to find
a stable conformation of a mole-
cule. ‘

(iii) Energy minimization is carried out
by varying only bond lengths and
‘bond angles.

(iv) Energy minimization stops when a |

structure is found with a much._;_._'_--"{_fl
greater stability than the prevmus
one in the process.
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(i)  The following graph shows the stability
of a molecule as its structure is varied
during conformational analysis :

A })’

X

Energy

Z

7

Coordinate

Which term is used to describe the point
marked 'Z' ?

(i) Global energy minimum
(ii) Transitién state
(111 Coﬁformaﬁon energy minimum
(iv) Lowest energy minimum
2 Answer any four questions : 2x4=8

(@) What are the two most common types of
errors in molecular simulation ? Give an
example of each.
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petween molecular

oy g gy (TR e Tl i,

(b) What is the difference
dynamics (MD) and Monte Carlo (MQ)

approaches ?

{c) Draw the staggcred conformation of

ethane and show the torsion angle.

(d) What is molecular graphics ? What are

the . two most common Wways of

representating a molecule by using

computer graphics ?

(e) Mention any two reputed sources of

moleculer modelling literatures.
(/ Whatis 6 - 31G basis set?

(g0 Mention any two common types of non-
bonded interactions that can exist

amongst molecules.

(h) What do the symbols Pand rrepresent
in a Q-SAR equation ?
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3. Answer any three questions : 5x3=13

(@)

(b)

(c)

(@)

(e)

(9)

How is temperature controlled in MD
and MC simulations? Briefly explain.

Briefly describe the advantages and
disadvantages of doing computer

simulations.

Describe two techniques that are used
to reduce computational time in
molecular dynamics simulations.

Explain how an energy minimization
problem can be stated. o

Discuss the importance of hydrogen
bonding in molecular mechanics.

Describe how a protein structure can be
predicted by using ‘threading’.

What is a potential energy surface
(PES) ? Draw a diagram of a PES and
explain the significance of various points
in the curve.
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lones 12-6 potential ?
Write down the equation and (;x}}){lan,l the
meanings of the terms involved. oud(?an
we calculate the distance corresponding

to the potential energy minimuim 1n the
1+3+1=5

(h) What is Linnard-

curve ?
B . X —
4. Answer any three questions: 10x3=30

(a) Describe briefly about the various steps
involved while performing a computer
simulation.

(b) Discuss. the force field models for the
simulation of liquid water.

(¢) Give an account of the first-order energy
| minimization method.

(d) Give an account of the molecular
dynamics simulalion at constant
temperature and pressure.

(e) Describe the steps involved in Monte-
Carlo simulation. '

(/)  Explain the concept of Q-SAR. Write
about the different electronic and steric

parameters to be considered in Q-SAR
analysis. 4+6=10
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() Give an account of structure based de
novo ligand design.

(h) Discuss about the various sources of
€ITors In computer simulation methods.

3 (Sem~5/CBCS) CHE HE 1/2/3/G 23 o i s A0




Total number of printed pages-23

3 (Sem-5/CBCS) CHE HE 4/HES5/HE 6

2022
CHEMISTRY

(Honours Elective )
Answer the Questions from any one Option.

OPTION-A
( Novel Inorganic Solids)
Paper : CHE-HE-5046

OPTION-B
( Polymer Chemistry)
Paper : CHE-HE-5056

OPTION-C
(Instrumental Methods of Chemical Analysis)
Paper : CHE-HE-5066

Full Marks : 60
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

-Contd.



OPTION-A
( Novel Inorganic Solids)
Paper : CHE-HE-5046

1. Answer the following questions : (any seven)
1x7=7

(@) Which one of the following is not an
example for top-down approach ?
(i) Ball milling technique
(1) Sol-gel process
(iii) Lithography
(iv) Gas phase agglomeration
(b) Which of the following is a non-oxide
ceramic ?
(i) Alumina
(ii) Zirconia
(iti) Carbide
(iv) Fiber-reinforced

(c) Give an example for nanowires of
metals.

(d) What are composite materials ?
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(e)

()
(g)

(h)

0)

(k)

()

‘Alumina’ comes under the category of

traditional ceramics.
(State True or False)

What is meant by plain carbon steel ?

What is the percentage of Cu and Sn in
bronze alloy ?

What is the major load career in
dispersion-strengthened composites ?

Which metal nanoparticle is extensively
used as a catalyst?

Which alloy of aluminum is used in
the construction of aircraft ?

Titanium (IV) oxide (TiO3) is a
pigment. (Fill in the blank)

is the field in which the
nanoparticles are used with silica

coated iron oxide.
(Fill in the blank with appropriate option)

(i) Magnetic application

(ii Electronic
(i) Medical diagnosis

(iv) Structural analysis
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Answer the following : (any Sfour)

(a)
(b)

(c)

(@)

(e)

(g)

(h)

2x4=8

What makes a molecule magnetic ?

What are natural and artificial
nanoparticles ?

What is a one-dimensional metal ? Give
examples.

What are the different techniques used
for the synthesis of carbon nanotubes ?

What do you wunderstand by
conventional heat and beat methods ?

What are metal-containing liquid
crystals ? Give examples.

What are the raw materials of ceramic
tile ? Give their percentage.

What is the molecular structure of
carbon nanotubes ?

Answer any three of the following :

(@)

5x3=15

What are SSEs? Give suitable
examples. What are their advantages

over other electrolytes ? 2+1+2=5
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(b) What do you mean by self-assembled
nanostructures ? How are these nano-
architectures controlled ? 2+3=5

(c) What is the composition of a metal
matrix composite (MMC) ? Discuss the
manufacturing methods of these
materials. 2+3=5

(d) What are refractories ? How are they
classified on the basis of their melting
points ? What are the primary reasons
behind using refractories?  1+2+2=3

(e) What is a ceramic coating? How do
they work ? 2+3=35

(/) Discuss the basic working principle of
Li ion battery.

(g) Distinguish between thermoplastics and
thermosets.

(h) Discuss the advantages and

disadvantages of polymer matrix
composites. CUERND Vet Ve=8
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e fOllOWing

i o ." » f th
. Answer any three O 10x3=30

questions :

(@) (i) Discuss the cO- prcmpltatlon and
sol-gel methods used in the

syntheses of inorganic solids.
2Y2+2Y,=5

(i) Discuss the intercalation method
giving suitable example. 5

(b) Write notes on the following : |
2%2x4=10

(i) Fullerides
(i) Black pigments
(iii) Bionano composites
(iv) Intercalation method
(c) () What do you mean by
reinforcement ratio ? Discuss the

effect of reinforcement ratio on
the structure of composite

material.
2+3=5
(1) Discuss the applications of fibre-
reinforced composites. S

(d) What do you mean by DNA
nanotechnology ? Discuss the biological
applications of DNA nanomaterials.

4+6=10
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(e) What are alloys? Discuss the various
types of copper alloys and give their
applications. 2+8=10

() Discuss the composition, mechanical
characteristics and applications of
various types of cast irons.

(g) Discuss the methods of preparation of
Au and Ag nanoparticles. 5+5=10

(h) Discuss the application of nano-
materials in medicine.
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OPTION-B
( Polymer chemistry)

Paper : CHE-HE- 5056

en of the following

T =F o n sev
1. Answer any 1%7m3

questions :
(i) Bakelite is condensation polymer of
(a) phenol and urea
(b) phenol and formaldehyde
(c) - urea and formaldehyde
(d) urea and melamine
(i) In cationic polymerization, termination
occurs by
(a) rearrangement
(b) chain transfer
(c) coupling
(d) both rearrangement and chain
transfer
(i) Surfactants used in emulsion
polymerization are
(a) anionic
(b) cationic
(c) non-ionic
(d) All of the above
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(iv) Which of the following polymers is more
amorphous ?

(a) Isotactic
(b) Atactic
(c) Syndiotactic
(d) All of the above
(v) For solubility of a polymer in a solvent
AG must be
(a) positive
(b) negative
(c) zero
(d) infinite
(vi) Which one of the following pairs is not
correctly matched ?

(a) Terylene-Condensation polymer of
terepthalic acid and ethylene glycol

(b) Teflon-Thermally stable cross-
linked polymer of phenol and
formaldehyde

(c) Perspex—a homopolymer of methyl
methacrylate

(d) Synthetic rubber-a copolymer of
butadiene and styrene
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(vii) Which is/are truc for elastomers ?

(a) These arc S}m.ﬂ?etic polymers
possessing elasticity

(b) These possess VETY weak

intermolecular forces of
attractions between polymer

chains

(c) Vulcanised rubber is an example
of elastomer

(d) All of the above

(viii) PDI for natural polymer is generally

close to
(a) zero
(b) 100
(c) 1

(d) S0

(ix) The catalyst used in the manufacture
of polythene by Ziegler method is

(a) Ti'tanium tetrachloride and
triphenyl aluminium

(b) Titanium tetrachloride and triethyl
aluminium

(c) Titanium oxide

(d) Titanium isopropoxide
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(x) Bunna S is a natural rubber.
(True/ False)

(xi) Light scattering method is used for the
determination of osmotic pressure of

polymers. (True/ False)

(xi) The Flory-Huggins theory explains the
miscibility of a polymer with solvent.
(True/ False)

2. Answer any four of the following questions :
2%x4=8

() What are initiators in chain growth
polymerization ? Give one example.

(i) What do you mean by high density
polyethylene (HDPE)? Write its one
application.

(i) Write the brand name of
polytetraflouroethylene (PTFE).
Explain its behaviour on heating.

(iv) Why are silicones called inorganic
polymer?

(v) What are polycarbonates? Write one
method of its preparation.
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ivi nd
(vi) What is meant by living & dead

polymer ?

(vii) Define the term ‘Supet fibre’ with an

example.
(viii) How do you explain functionality of a
polymer ?

3. Answer any three of the following

questions : Sx3=15

(i) Identify A-E in the following polymeric

reactions :
h’}’OH
' H30+ R
(a) .
5 250°C ‘Mol
> on
(v) Base, Na .
HgCl |
(c) HC=CH + HCl e e T B
activated charcoal
90-100°C

_Polymerization _ il
(d) D Lefzaioh Poly(vinyl Chloride)

Peroxydicarbonates
P . -
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(ii) Give the method of preparation of the
following polymers : (any two)
2.5%2=3
(a) Nylon 6,6
(b) Buna-S

(c) Polystyrene

(iii) Mention two conditions for a polymer
to be conducting. Explain the

conducting behaviour of polyaniline
(PANI). 2+3=5

(iv) Explain with examples the practical
significances of copolymerization. Write
the differences between graft and block
copolymers. 3+2=35

(v) Show with suitable examples the
classification of polymer on the basis
of tacticity. Describe briefly how
crystallinity of a polymer is related to
its tacticity. 3+2=5

(vi) Explain with suitable example the
radical mechanism of chain growth
polymerization. BT i
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(vii) Discuss the kinetics of condensation

polymerization.

(i) What are acrylic polymefS? Give an
| account of different acrylic polymers,
ation, properties and uses,
2+3=5

their form

4. Answer any three of the following
questions : 10x3=30

i) What are coordination polymers?
Explain the detailed mechanism of
Ziegler-Natta polymerization of
propylene. How can you explain the
source of stereoregularity in the
formation of isotactic polypropylene
using Ziegler-Natta catalyst ?

2+6+2=10

() Discuss the basic principle of bulk
polymerization. Briefly outline the
advantages and disadvantages of bulk
polymerization. What are the differences
between suspension and emulsion
polymerization ? 3+3+4=10
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fiii) Differentiate between addition and
condensation polymers. What are the
different types of mechanism by which
chain-growth polymerization proceeds ?
For a monomer of general structure
CH, = CHX, complete the following
table. Put “+’ if the monomer can be
polymerized by the method mentioned
at the top of the column, and “’ if
polymerization by the method is not
feasible. Briefly justify your answer.

3+2+5=10
X Free radical Anionic Cationic
-CN
-Ph
-0OCH;

(iv) What are crystalline polymers? What
are the different factors which affect
degree of crystallinity ? Differentiate
between crystalline and amorphous
polymers. Define functionality of a
monomer. 2+4+2+2=10

(v) What are the factors that affect the
solubility of polymers? Derive an
expression for enthalpy change and free
energy change of mixing of polymers.
What are the assumptions of Flory-
Huggins theory ? 3+4+3=10
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(v

(viy)

(viii)
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Define number average molecular
weight and weight average molecular
weight. Explain osmotiC pressure
methods to determine molecular weight
of the polymers. A box of mangoes
contains sets A, B, and C with their
numbers and weight as shown below ;

Set A : 30 mangoes with weight of
each mango 200gm

Set B : 20 mangoes with weight of
each mango 300gm

Set C : 40 mangoes with weight of
each mango 100gm

Calculate number average molecular
weight (Mn) for the mangoes.

2+5+3=10

Give a detailed account of thermal
properties of polymers. Give a detailed
account on preparations, properties and
uses of various phenol formaldehyde
resins. 4+6=10

Explain kinetic chain length in free
radical polymerization and derive
equation of rate of polymer formation.
Discuss the effect of temperature on
chain polymerization, 8+2=10
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OPTION-C
( Instrumental Methods of Chemical Analysis)
Paper : CHE-HE-5066

[ ]

Answer any seven questions : 1x7=7

(@) The typical range of visible radiation is
i) 200-400nm
) 400-700nm
i) 700-1100nm
(tv) 1100-1600nm

(b) Define the term precision of a
measurement.

(c) Colorimetric determination of Cu2?*, a
supplied sample, is an instrumental
method. (State whether True or False)

(d) In which of the following instruments
ZnSe (Zinc selenide) is used as
detector ?

(i UV-visible spectrometer
(i) NMR spectrometer
(i) X-ray diffractometer

(iv) IR spectrometer
fe) What is diffraction grating?
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i,

(9)

(h)

(1)

0)

. .
What is fluorescent tag

Which of the following quanmifs are
displayed in a typical mass spectrum ?

(i) Absorbance vS wavelength

fii) Transmittance vs wavenumber
(i) Counts vs m/z

(iv) Counts vs ppm

Which of the following materials is used
in column chromatography ?

(i) Silica gel

(i) Activated charcoal

(i) KBr

(iv)] CDCl,

Argon can be used as a carrier gas in
gas chromatography.

(State whether True or False)

Which of the following methods is used
in combination with g separation

method to develop a hyphenated
technique ?

() NMR spectroscopy
(i) Mass Spectroscopy
(iti) Polarography
(1v) Potentiometry
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(k) Which of the following solvents is used
in NMR spectroscopy ?

() CDy0OD
i) CH3OH
(i) HyO

(iv) CH3CN

o L

() How many 'H-NMR signal is observed
for cyclohexane ?

2. Answer any four from the following :
2x4=8

(@) Why are liquid N, and He used in NMR
spectrometers ?

(b) Convert leV to kJmol-l.

(c) What are the advantages of a double-
beam spectrometer over single-beam
spectrometer ?

(d) Why is three-electrode setup used in
cyclic voltametry ?

(e) What information can be obtained from
mass spectrometry ?
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{f)

(9)

p)

(@)

(b)
(c)

(@)

(e)

(9)

What is the advantage of coupling
gas chromat.ogmphy with magq
spectrometry ¥y

What are the disadvantages of neutrop

activation methods ?

Answer the following : (any three)

ox3=15

Describe ‘the sample preparation
techniques in FT-IR spectroscopy.

Discuss the principle of XPES.

What are different decay processes of
radioactive isotopes ? Discuss.

Write briefly about the laminar flow
burner. What are the advantages and
disadvantages of this type of burner?

Write a note on DNA gel electrophoresis.

Give a schematic diagram of a single-
beam UV visible spectrometer and
briefly explain its various components.

What are different types of interference

observed in atomic absorption
spectroscopy ?
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(h) Describe the advantages of using
Fourier transform than dispersive
measurement in the infrared.

Answer any three from the following :
10x3=30

(@) (i) Give a brief account for neutron
activation analysis. What are the
advantages and utilities of the

techniques ? 2+3=5

(i) Describe the different types of
interactions of y-radiation with

matter. S

(b) (i) How does electromagnetic radiation
interact with matter ? Explain by
showing different energy terms
associated with a molecule. S

(i) Write five causes for deviation of
Beer-Lambert law. S

(c) (1) What is the most common source
used in UV-visible spectrometer ?
Which parameter affect in the
emitting capacity of a source ?
1+1=2
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(@)

(e)

(1)

(it1)

(i)

(1)

()

(1)

the types of filters useq
in optivnl. instrumCﬂtS? Write
i1 --

2
briefly.

What is the purposec of using

monochromator in spectrometer ?

What are dispersing units in

What arc

monochromator ? 9
Describe the photovoltaic cell with
schematic diagram. 4

What are determinate and

indeterminate errors ? Name three

types of determinate €rrors.
2+3=5

What is normal error curve?
Describe the salient features of the
normal error curve. 2+3=5

What are the factors that favours
separation of a constituent from a
mixture by solvent extraction
process ? Briefly discuss each.

6

From a solution containing
nickel and iron in microquantities,
how can you separate nickel
by solvent extraction ? Then

how will yoy estimate nickel
Spectrophotometrically 7 4
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(/' () How is chromatography used for

qualitative and quantitative
analyses ? i

(i)  What are retention time and
retention volume in gas
chromatography ? 1%x2=3

(it) Draw the schematic diagram
showing the important component
of GLC experiment. 3

(g9 Draw a block diagram showing the
major component of high performance
liquid chromatography (HPLC)
instrument and explain briefly the
functions of each component.

(h) (i) Define chemical shift. What are the
factors affecting the chemical
shift ? 1+3=4

(i) How is separation of ions done in
case of time of flight (TOF) mass
analyser ? Discuss the theory
involved in it. -+

(iii) Describe briefly electrospray
ionization [ESI) method. 2
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