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' CHEMISTRY
(Honours Elective ) .

Answer the Qﬁestions from any one Option.

OPTION-D s
( Novel Inorganic Solids)

Paper : CHE-HE-5046
- OPTION-E
(Polymer Chemistry)
‘Paper : CHE-HE-5056
~ OPTION-F S
(Instrumental Methods of Chemical Analysis )
Paper : CHE-HE-5066
Full Marks : 60
Time : Three hours

The figures in the margin indicate
full marks for the questions.
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1.

Answer the followmg questmns 1><7—'7k

_ OPTION-D
( Novel Inorgamc Soltds )
Paper CHE—HE— 5046

(a) State Whether the followmg statement

(b) .

(c)

(d)

(e)

(9)

"is True or FEalse :

- Solid state:. reactions must go to

completion as techniques for

purification of formed sohds are severely -

limited.,

_Give one ekample of a solid electrolyte.
‘Duralumin is an alloy of ‘\ ‘
and_____. (Fill in the blanks)

~

What is the dia
meter ra
nanow1res ? nge of

Give the percentage composmon of

Jbrass.

Give an exam : :
ple of an one-di .
: me
' metal. nsional

What is the anion of fullerene called ’>’
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5. Answer the following questions : ' 2x4=8
- (a). What is co-precipitation method ?-

(p) What is the 1mportance of solid-
© . electrolyte ?

() How is glazmg in cerarmcs done ?

(d) Write two differences between orgamc
- and- morgamc pigments.

3. Answer the following questions : (any three)
‘ 5x3=15

(@) Write a note on sol-gel method.

(b) Discuss the role of matrix in
composites. :

(e) Discuss applications of two different
basic refractory materials.

-(d) Briefly describe the environmental
' effects on composites.

7 (¢) What is carbon tool steel ? Give its
composition and discuss its
applications. ' '
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4. Answer the following questions : (any three)

@

10x3=30

What are inorganic pigments ? Give
their general properties. Name two

| OPTION-E
(Polymer Chemistry)
Paper : CHE-HE-5056

1x7=7

inorganic pigments and give their uses. | 1. Answer the following questions :
- ' ‘ 1+3+3+3=10 . . , . . ’
S Do (a) Which of the following is not a
(b) - Give brief descriptions of the following: ' - polymer? . ' -
o IR 2%x4=10 |- (i) - Sucrose
() Metal containing liquid crystals (%) Enzyme
(i) Molecular magnets -(l.u) Ceﬂulf) s .
' - (iv) - Nucleic acid
. (iii) Carbon nanotubes : Y :
| s . ] (b) Functionality of phenol is
| (iv) Matrix materials (i) one - :
5 (¢) What do you understand by inorganic - (i) two'
| nanowires ? Give synthetic strategies | (iii) three
| of the following nanowires ; 1+3x3=10 | (iv) four
©y MgO . (c) Tubeless tyres are co-polymers of
| (i) AlLCs - isoprene.and ~
‘ (i neoprene
- W oeas | . (i) isobutylene
(@) Name. the dlf.fere‘nt types of ceramics (i) PAN
- and give applications of each of them. (iv) silicones _
. (e) Discuss the advantages and (@ Which of the following polymers can

disadvantagés of solid state synthesis-
What are carbon steels ? What are its
various types ? Discuss heat treatment
on carbon stee], - 1+4+5=10

e —————

have strong intermolecular forces ?
(i) Nylon

(ii) Polystyrene :
(i) Rubber s
(iv) Polyesters -
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(e) The WLF Eqﬁétion. is:

@)
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() a combination of Voi

. of Voigt and
. _ggggdl models that describes,
(i) ?éfgggil%agamgter model for stress

_ (@) an expression for the shift factor

that, is used in L ie
D&t : the - time-
temper : 1
pr’in%:)iplélt.ure superposition
(iv) the relationshiy .
iSCOSi p between intrinsic
viscosity and molecular weigl'f::SI

Polypropylene produced mercially
using a Ziegler-Natta cggtgule;gtlally
predominantly - : e o®

(i) atactic.

(i) isotactic - -

(i) syndiotactic

(iv) None of the three

For a polymer to be ¢ i
_ ompletely misci
with a solvent at a give% te:%;glelisa%‘?rlg

(i.e. form a single-phase mixture at all

compositions)

(i) the free ener ‘ .
ergy change
ggﬁnegatlve and th%Ggleg;l)%S;

respvee(l:tgv?oof the free energy (with

| Tespect 1 composition) must be
(i) AGm must b iti -

L D€ positive
- sAeéond denvatlvé) nege‘{fivgn d the
m must be ‘negati

ieco_qd derivative gmuvset aIlld ﬂge
egative ; also be

(iv) they must both be posiﬁve
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2. Anngr the following qliestions‘:

2x4=8

(o) Why does polyrﬁérs do not have sharp

)
(©
@

.the sample.-

meiting point ? -

Diffcreritiaté betWeen: rubbers and
plastics on the basis of intermolecular

forces. o
Can nucleic acids, proteins ‘and starch

be considered as step growth polymers ?

A paiticular sample of polymer has 100.
chains with molecular weight 1000, 200.

. chains with molecular weight 10000,

and 200 chains with molecular weight -

100000 Calculate the polydispersity of

3. Answer any three of the following questions :

(@)

"®)

(c)

@

, 5x3=15
Explain Flory-Huggins theory and enlist -
the assumptions. .

Bring out the differences between chain
growth and step growth polymerization.

Discuss the various factors which affect
the crystallinity of polymers with
suitable examples.

Write short notes on :
() Living radical polymerization
' (i) Bbilodeg‘radable polymer |
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(e)

Explain the mechanism of anionic

polymerization with suitable examples

4. Answer any three of the following questions :

@

~and polydispersity

()

(c)
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10x3=30

Z&/Ie};g}tltizn rziuml?e;'ave_rage moiecular

- wei -and weight-avera. e

P(v)mght of plymer ? Derive gn ggi:‘sl'lar |
r it. Define degrese of 'pol},'merisat;gf'l1

Index of a polymer

sample. Draw the molecular weight’

distribution curves of three hypothetical

‘polymer samples havj

' ving sam

average mo!e.cular weig%lt bli‘él.g_nber-
polydispersities. » DUt different

-;)gf;n; %?ts-s transition temperature (7 )
nelting temperature (1) o
E;l});r::rst.hWhat is the interrela(ti’gr)ls}flci)r
Detwer lil'ta ti:se two parameters ? EXplaip
methodlfor lfh glzgl;am the dilatometrilc:
| . o

polymers. ermmatlog:;f gg o

+6=10

Describ"e'the struc
ture of zj
polymerization of olefing -Writit::?ln
. e

when Zieglef—Natta catal

when Z ystis ]
1s it different from polymer]ilzfgéHov;
n o

olefins using free radical initiatorg 2
2+5+3=10 ‘

Conitd.

2+3+2+3=10

rization of olefing

(d) What do you mean by chain transfer in

polymerization process ? Derive an
expression for kinetics of chain

polymerization. Write a note on kinetic

(e)-

.chain

length in . free radical

polymerization. 2+5+3=10 -

‘What ‘are the different kinds of
* polymerization techniques ? Citing

advantages and limitations, descﬁbe-the
bulk and solution polymerization
technique. ' 2+4+4=10

Write the differences between

- thermosetting and thermoplastics.

_Discuss preparatjon, properties’ and
uses of following polymer molecules (any
two) : .

(i) - Polyethylene

(ii) Synthetic rubber -

(iii) Polycarbonates | 244+4=10
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OPTION-F

- (Instrumental Methods of Chemical Analysis )

1. Answer the fdllowin‘g':
(@)

)
e
@
e
X,

(9)

2. Answer the following :

- method.

-visible spetrometer.,

Paper : CHE~HE-5066

1x7=7

What is"electromagnetic radiation ?

What. 1 quantities in the x and y axes
are vdls.p‘layed in a typicdl IR spectrum ?

Conductometry is an instrumental
(State True or False)

Why KBr is used in recording IR

‘spectrum ? ,

Why silica gel is

. u b4
chromatography ? S'ed .
How many signals will be .observed iﬁ

1
the ' - NMR spectrum of benzene ?

Give the name of a lamp used in uy-

2x4=8

(a) Why argon gas ié used as a carrier gas
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in gas chromatography ? Wh
gas can not be used ? Y oxyeen
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- (d)

(@
(b)

(c)

(d)

(e)

,'3.' Answer any thrqe from the following .
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‘Why a three-electrode set-up’ is used

in cyclic voltammetry measurements ? -

‘How is a. double.-'beam uv-visible

spectrometer different from a single-
beain spéctrometer ?

Give two applications of mass

- spectroinetry.

5x3=15

: Writelbrieﬂy about the instrumentation

of a Fourier-Transform IR spectrometer.

Discuss.the various causes of deviation
from the Lambert-Beer’s law.

What are fluo’reécence and
phosphoresence ? Explain with the help

of a Jablonslfi diagram. . )

Deséribe the— photovoltaic’ cell vyith

example.
| about the instrumentation

Writé briefly
; R Spectrometer.

of a modern NM

11




4. Answer any three from the following :
o | 10x3=30 -

(@) What are accuracy and precision ? Give
examples. Discuss the various types of
errors in a measurement.  4+6=10

(b) Write short notes on: 5+5=10 L
(i) Principle of solvent extraction |
(i) Photomultiplier tube for detection

() Describe the principle and .
" instrumentation of HPLC
chromatography. - . 5+5=10

(d) Describe the instrumentation of a -
double-beam uv-visible spectrometer.
Give three applications of uv-visible
spectroscopy. 7+3=10

(e} What is DNA gel electrophoresis ?

: Describe the working - principle and
“instrumentation.- What are the various
forms of DNA that can be detected in

gel electrophoresis ? . 1+6+3=10

(f) . Describe the principle and-: ’

instrumentation of AAS. Give two

sources of interferences in AAA .
measurement. |

8+2=10

————
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