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CHIEMISTRY

( Honours IBlective )
Answer the Questions from any omne Option.

OPTION=-A
( Novel Inorganic Solids)
Paper @ CHIEE=HIE-5040

OPTION-B
(Polymer Chemistry)
Paper @ CHE=HIE-5056

OPTION-C

( Instrumental Methods of Chemical Analysis)
Paper : CHIE~HIS~ 50060

Il Marks @ 60
Time @ Three hours

The figures in the margin indicate
full marks for the questions.
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Answer the following : fany four)

(@)
()

©
(@)
(e)

)

~{a)

w

3. 7 ‘
. Answer any three of the following :

x4=8
e ak
What makes a molecule magnetic ?

What are n
; atural -
nal‘l(\particl¢S o and ﬂrtiﬁCi{\l

What is a one-di :
s & one-dimensio
examples, nal'metal ? Give

What are the differe o
ifferent techniques use
for the synthesis of carbon na?wtubes g

What do vy
‘ you understand
canventional heat and beat methodsb g

What are metal i ;
-containing liqui
crystals ? Give examples, giiauid

Wi i
m:u;t ém: the raw materials of ceramic
? Give their percentage,

What is t‘hc 1)
molecular !
carbon nanotubes ? structure of

.

5x3=15

(a) What are SSEs? Give suitable

examples. What are thei
’ ei
over other electrolytes ? ] ad;il;i-’-;gess
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(b)

(c)

(d)

(e)

(9)

h

3 (Sem-5/CBCS) CHE KE 4/HB §{RE 6/G )

What do you mean by self-assembled
nanostructures 2 How are these nano-
architectures controlled ? 2+3=5

What is the composition of a metal
matrix composite (MMC)? Discuss the
ring methods of these

manufactu
2+3=5

materials.

What are refractories? How are they
classified on the basis of their melting
points ? What are the primary reasons
behind using refractories ?  1#2+42=5

ating ? How do

What is a ceramic €O
2+3=5

they work?

Discuss the basic working principle of

Li ion battery.
Distinguish between thermoplastics and
thermosets. i

Discuss the advantages and

disadvantages of polymer matrix
composites. 2%+2%2=3
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4. Answer any three of the following
10x3=30

questions :

(a) (i) Discuss the co-precipitation and
sol-gel methods used in the
syntheses of inorganic solids.

2%+2%=5
(@) Discuss the intercalation method
giving suitable example. S

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

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

effect of reinforcement ratio ‘on
the structure of composite

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

(d} What do you mean by | DNA

~ ¢ nanotechnology ? Discuss the biological

.f-f:,i‘§pplicaﬁons of DNA nanomaterials.
- 4+6=10

: 36-SICBCS CHE WY HE S/HE )G

various
ve their
2+8=10

i the

What are alloys ? Discuss th€

i types of copper alloys and gi
applications.

() Discuss the composition, ‘mec‘harélcce:tlp
characteristics and 'apphcatlon
various types of cast irons.

(g) ‘Discuss the methods of preparatigil l(g'
Au and Ag nanoparticles. 5+5=

(h) Discuss the app}ication of nano-
materials in medicine.

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

Answer any sev s
e .
questions : n of the follc;w;ng
o] -

(i) Bakelite is condensation polymer of
(a) phenol and urea '
(b) phenol and formaldehyde
(c) urea and formaldehyde
(d) urea and melamine
(i) In cationi
¢ pol izati i
e polymerization, termination
(a) rearrangement
(b) chain transfer
(c) coupling
(d) both rea
rran
e gement and chain
(i) Surfactan
ts used i i
polymerization arem i
(@) anionic
(b) cationic
¢) non-ionic
(d) All of the above

3 Cem-S/CBCS) CHE WE 4/HE SphE 6 g

nore

(iv) Which of the following polymers is 1
amorphous ?
(a) Isotactic
' (b) Atactic
(c) Syndiotactic
(d) All of the ahove

(v) For solubility of a polymer in 2 solvent
AG must be
(a) positive
(b) negative
(c) zero
(d) infinite

(vi) Which one of the following pairs is not
o correctly matched ?
(a) Terylene-Condensation polymer of
terepthalic acid and ethylene glyeol
(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

3 (Sem-5/CBCS) CHE HE 4/HE 5/HE 6/G 9 Contd.
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(vii} Which is/are true for elastomers ?

(a) These are synthetic polymerg
possessing elasticity [

(b) These possess very weak
intermolecular forces of
attractions between polymer
chains L)

(c) Vulcanised rubber is an example
of elastomer ik

(d) All of the above

i (x) /Bunna

. (xi) Lights i :
/ Loy dftermination of osmotic pressure O

Sis a‘natural rubber.

(True/ Fal;s/e]’
cattering method is used for the

(z‘%e/ Faiie)

ry explains the
ith solvent.
(True/ False)

polymers.

ins theo
. The Flory-Huggins t
(M/ miscibility of a polymer W

W ; tions:
(vid) PDI for natural polymer is  generally 5. Answer any four of the following que52x4=8
close to , : . :
; . th
(0, zero i) What are initiators 1n chain gr10W
Sy ( Polymerization? Give one example.
(€ 1 by high density
& u mean Dy Mg
(d) 50 i) what do yo

(ix) The catalyst used in the maﬁﬂfa{cture
of polythene by Ziegler method is
(@) - Titanium tetrachloride ang
triphenyl aluminium
. (b) _Titanium tetrac
aluminium
(c) . Titanium oxide
(d) Titanium isopropoxide

hloride and triethyl

. &18em-S/CBCS) CHE KE 41k 515/ 10

/ polyethylene (HDPE) ? Wrizi (itssl\bone
application.

f
- Write the brand name 0
} g polytetraﬂouroethylcne (PTFE)..
Explain its behaviour on heating.

(ivy Why are silicones called inorganic
~— polymer?

(v What are polycarbona?es? Write one
method of its preparation.

3 (8tm-5/CBCS) CHE HE 4MESHEG/G 1 1
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3. Answ
nswer any three of the fol]
()

k] !
. 3 5em-3/CR0S CHE KE 4/HE 5/HE 6/0

(v) What is m g
eant by livin
polymer ? g and deqq

(vii) Define the
‘ term ‘su \ i F .
example. P e; ﬁb#‘C With ap

, ,l (Um) ow do g
you explain functionalj
polymer ? uncnmaht)’ of a

quesﬁons . Wlng
Sx3=
() 1dentify A-E in the f 15
. € i
reactions : ollowing polymeric
N’OH
|
(a) il
®) 8 250°C
p Base, N, Nylon-6
c, -
) HCSCH + joy —H9Ck
activated charco
{d) b -Povm o 20100°C al

Peroxygi
(e carbonates  FOW(vinyl Chlori
) nHiCcr,) Polymerization_ Lo

12

a

preparation of the

. (any two)
2.5%2=5

(ii) Gje the method of
bllowing polymers

a) Nylon 6,6
(b) Buna-S

. (c) Polystyrenc
tions for a polymer
Explain the
r of polyanilinc
2+3=5

(i) Mention two condi
‘to be conducting.

conducting behaviou

(PANI).

pmcticul

on, Write

nd block
3+2=5

xamples the
copolymcriznti
petween graft a

(iv) 'Explain with ¢

" significances of
the differences
copelymers.

w with suitable examples the

ﬂ Sho
classification of polymer on the basis
cticity. Describe bricfly how
mer is related 1o
3+2=5

of ta
crystallinity of a poly

its tacticity.
(vi) Explain with suitable example the
radical mechanism of chain growth

polymcrization.

3 (Sem-5/CBCS) CHE HE 4/ME S/HE 6/C 13 Contd.
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- -(vii) Discuss the kinetics of condensation

(uiiz‘} What are acrylic polymers ? Give an
account of different acrylic Polymers,

polymerization,

their formation, properties and uses.

2+3=5
Answer any three of the following
questions ; 10x3=30
()

- 318m-S/CBCS) CHE K8 4y gypg 6/6

- between sy spens

What are coordination polymers ?
Explain the detailed mechanism of
Ziegler-Natta polymerization of
Propylene. How cap you explain the

the
ene

source of stereoregularity in
formation of isotactic polypropyl
using Ziegler-Natta catalyst

2+6+2=10

Discuss the basic Principle of bylk
polymerizatiog. Briefly outline the
advantages and disadvantages of bulk
Polymerization, What are the differences

ion and emulsion

Polymerization » 3+3+4=10

14

() What are the

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

iyl q
e between addition an

the
' ers. What are {

o tpes of mechanism by which
dlffqren t\?ugc)hpolymerizatwn prfml vl
St nomer of general fsllowing
Ot = moX complete the 10 oy
g CH; 4 if the monomer ;l:tmmd
table, H ed by the method mentioned
pc)lymm.;op of the columngh:d gt
?)E)lyﬂrferization by the me

J i ur answer.
feasible. Briefly justify yo a4245-10

m Cationic

(e

Differentiat

oo |

I

| —

lymers ? What

ine po i t
y What are Crys?:h;;ctgrs which affec

iffere 2 ifferentiate
Sre o of cryataliniy ? Diffrentiate
dlcgreeen0 chtalline and a
betwe

. f a

: tionality ©
polymers. Define func 0+4+2+2=10
monomer.

e
factors thatDafi?Sr:: t:n
? De
ili f polymers w5
301Ub11¥t3rf1 f(c)Jr enthalpy_ char}g;cﬂymers'
expresslohange of mixing 0 o
Cnel’%}’ f‘e the assumphtions e
a
\gzggins theory ?

Con.td- AR
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(?)/Define

number ave

e : rage mol

weigghtt and We:_ght average "’molecul&lr

method. Explain osmotic pr iy

o s t(; determine molecular we;
polymers. A box of man‘Elght

goes

contains sets A
y B, and c ]
with the;
ir

Set A
: SO l.1l'nangoes with weigh
e g e A S
E 0 manggeéc 4
goes with ;
cach mango 300gm !

Set C -

C: 4
* 40 mangoes with weight
of

eaCh man
(o
Calculate ) go 100gm

weight (Mn) for the average molecular

mangoes. .

uses of varj o

P , pro i

Ous phenol forrie;f:ies}land
¢hyde

4+5=10

—

% In_strumental Met

weight as sh
own belo
w: l.

OPTION-C

hods of Chemical Analysis)
Paper : CHE-HE-5066
Answer any seven questions 3 1x7=7
(@) The typical range of visible radiation is
() 200-400nm
(ii) 400-700nm
(iii) 700-1100nm
(iv) 1100-1600nm
(b) Define the term precision of a
measurement.
metric determination of Cu?, a
is an instrumental

(c) Colori
her True or False)

supplied sample,
method. (State whet

of the following in
nc selenide) is use

struments

(d In which
d as

ZnSe (Zi
detector ?
(i) UV-visible spectrometer
- (i) NMR spectrometer

(i) X-ray diffractometer

(iv) IR spectrometer

(e) What is diffraction grating?

' Sem-5/CBCS) CHE HE 448 S[HE 60 17
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]

(

What is fluorescent tag ?

(@) Which of the following quantities
a9 e

(

t

0)

qisplnyrd in a typical magss spectrum ;
(r) Absorbance vs wnvelengll; .
(u) Transmittance vs waveny

fi) Counts vs m/z b
fiv) Counts vs ppm

Which of

Which of the followi

in wing materi

column clu*mnntogmpltliflgﬂ-s o=

i)  Silien gel

fit)  Activa

ted charc
(i) KBr !
(iv) CDCly

/\!‘gon

ca )

o n be used as a carp '
P ehromatography rrier gas in

A (State whether True or Fal )
rich of the follow; B
lowing me

( thods is us
sed

tl

method to
technique P develop a hyphenated

i
; } NMR Spectroscopy
ff) Mass Spectroscopy
(i) l’olurogmphy
(iv) l’otcnlion‘xcuy

[S‘EmV-EICHCSl CUE IE 4/ 8/ne 60 18

(k)

Which of the following solvents is used
in NMR spectroscopy ?

() CD,OD
(i) CHsOH
(i) Hy0

(i) CHyCN

() How many 'H-NMR signal is observed

for cyclohexane?

m the following :

Answer any four fro
2x4=8

(a) Why are liquid N2 and He used in NMR
spectrometers P

o kJmolL.

ges of a double-

ver single-beam

(b) Convert leV t

(c) What are the advanta
peam spectrometer 0

spectrometer ?

s three-electrode setup used in

(@ Why i
cyclic voltametry ?

(e) What information can be obtained from
mass spectrometry ?
Contd. .
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(N What i
gn’lﬂtc;s the ‘advantage of‘coupling
S chromatography  wit :
Spectrometry ? phy iwith mawu
Whn[ ﬂ]‘(- y [
the disadvant
¥ y ¥ n CH 0
activation methods ? ges,of noutron

(@)

A
nswer the following (any three)

ox3=15
(@) Describe the sn

techniques in pr mple preparation

. -IR Spectroscopy,
) Discuss the principle of XPRS

(c) Wh i
mdfit ar'c different decay pro
loactive isotopes P I)iucusacwﬁc” ¥

(d) Write bri
rite briefly about (he laminar flow

H

(e) Write a not
note on DNA gel clectrophoresig

0 1()}ivc a schematic
b",am UV visible
riefly explain its v

diagram of g single-
Spectrometer ang
rious componen ty

(9) What are dj
at are different types of interferenc
e

observed j

In  atomi

spectroscopy 7 mic “absorption
3 (8em-S/CBCS) CHE HE 4/HE SyME6/6 00

= Casaiscee

T

SR

B fen-3/chch I B 415/

() Dencrlbe the adviantagen of using
fourler trannform than dinperslve
meanurement In the Infrared,

Annwer any threa from the followlng
[Ox3=30

Glve n brief secount for neutron
activation analynis, What are the

itnpens and utllities of the
240=5

(a) (i)

ndvat
technlquen?

Dencribe the different types of
internctions of y-radintion with

malter, 5

()

How does electromagnetic racliation
interact with matter? fixplain by

showing different encrey terms
1 molecule. 5

() ()

ansociated with ¢

Write five caunct for deviation of
[
5

(ii)
Reer-Lambert law,

What is the mont common source
1 UV-vinible upm:lrmnctcr?
affect in the

f a source?
14+ 1=2

(c) ()
used ir
Which parameler

emitting capacity 0
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(d)

(e)

(i)

(i)

(iv)

()

Yy

(i)

What are the types of filters used

What is the purpose of usin
$%nochromator in SpectrometerPg
at are dispersin i
5 .
monochromator ? e 112:l

Describe the ic ¢
photovolta i
schematic diagram, i Wltz

:N(li]at a‘re determinate and
ndeterminate errors ? Name thre
types of determinate errors )
2+3=5

W is
hat is normal €rror curve P

Describe the salj
lent featu
normal error curve. reSQithP;

W
Sef;:; a.re the factors that favours
s jionb()f a constituent from a
Y solvent ext i
process ? Briefly discuss e;i(iltmn
6

From a s i

] olution co ini
: . : ntain
h;cgelcand iron in _rnic:roql.zrzr.ntitiltla’lsg
b SOIan You separate nickel’
By, w;rlt;:nt extraction ? Then

You estima i

spectrophotometﬂcally ?te kaZI

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

i

in optical inst i
iy ruments ? Write |
2

3 (8em-5

How is chromatography uscd for
qualitative and quantitative
analyscs ? 4
(i) What arc retention time and
retention volumc in gas
chromatography ?

Draw the schematic diagram
showing the important component
of GLC experiment. 3
block diagram showing the

of high performance
(HPLC)

fly the

1/

1Y4%2=3

(ii)

Draw a
major component
liquid chromatography .
:nstrument and explain bri¢
functions of each component.

mical shift. What are the

ffecting the chemical
1+3=4

()

Define che
factors a
shift ?

(i) How is separation
case of time of flig
analyser ? Discus
involved in it.

ribe briefly electrospray

tion [ESI) method.

(h) (i)

ion of ions done in
ht (TOF) mass
s the theory

4

(iij) Desc
ioniza

2000
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