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Paper : CHE-RE-5056
(Polymer Chemistry)

OPTION-F

Paper : CHE-RE-5066
( Instrumental Methods of Chemical Analysw )

Full Marks : 60
Time. : Three hours
The figures in the margin indicate
Jull marks for the questions.
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OPTION-A
Paper : CHE-RE-5016

(Applications of Computers in Chemistry)

1. Answer any seven questions :

(@)
(b)

(¢)
(@)

(e)
()

1x7=7
Explain data processing.

What is meant by spreadsheet
chemistry ?

Define dynamic allocation of memory.

What is the difference between trackball
and mouse ?

Name two chemistry softwares.

What do you mean by computer
programming language ? Give an
example of a programming language.

(g) Define operators.
(h) Name the first computer in India.
(i)  Which of the following is not an output
device ?
(il SIOCR
(i) Optical scanners
(iii) Voice recognition device
(iv) COM
(Choose the correct option)
BO3F0 0167 2

() Convert (110011), to decimal number.

(k) Write the difference between bit and
byte.

(1) Write the full forms of :
(i) BASIC
(i) ALU

2. Answer any four questions : 2%x4=8

(a) Indicate the implicit data based on the
variable name
() Length
(ii)) Volume

(b) Define logical and relative operators.

(c) List out the functions used in EXCEL
for statistical analysis of data.

(d) What is the role of operating system in
computer programming ?

() Explain the function of DEF FN as a
BASIC statement with example.

() List any two built-in functions in
spreadsheet.

(g) Write a BASIC program to find sum of
numbers from 1-30.

BO3F0 0167 3 Contd.



(h)

3. Answer any three questions :

(@)

(b)

() .

(d)

(e)

(9)

Explain the statements
(i LIST 2040
(i) DELETE 10-30

5x3=15

Write a BASIC program to find the sum
of first five even numbers. Draw a
flowchart for the same.

Define any three programming
languages. .

What is a plotter ? Explain its working.

Make a flowchart to print table of a
given number.

Write explanatory notes on the following :
() RAM
(i) Cache memory

What do you mean by computer
network ? Mention different types of
computer networks. :

What is WINDOW ? Describe different

- components of WINDOW.

(h)

BO3F0 0167

i icati f spread-
Describe the apph.catfon o) !
sheets in chemical kinetics calculations.

4

4. Answer any three questions :

10x3=30

(@) Solve the following linear programming ’

()

BO3F0 0167 5

problem : - ‘
Maximize Z = 10x; +20x, + 15x;
subject to
10
15
24

0

v x]_ +2)C2 +x3

A A

. Ale +3JC2 — X3

IA

4x; + x5 + 3x3

\%

X1 Xo, X3

Or

Draw a flowchart using spreadsheet for
determining the mass fraction and mole
fraction of each component in the

- following mixture of hydrocarbons :

125g of methane,. 125g of ethane and

- 250g of propane

In filtration, the volume of filtrate

collected is related to the time of

collection by an equation of the form
t=cVn 4

where t is time in minutes, V is the

filtrate volume in m3, ¢ and n are

empirical constants. Ten €xperimental

.data on t and V are available. Write g
BASIC program to evaluate ¢ and n,
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(c)

(d)

Write short notes on the following : (any

4two)'

(i) Memory of computer
(i) Algorithm
(iii) DOS commands

() Mention different types of
computer systems. Draw and
explain block diagram of a
computer system. 7

(ii) Explain about booting process. 3

Write a BASIC program to calculate the
pressure required to compress CO, gas
to a density of 0.8 g/cm3 at 0°C.

Make a flowchart for computing
‘normality, molarity and molality of a
solution as per the data given :

Normality, N=(1000xw)/(VXE);

Molarity, M= (1000xw)/(VxMol) and
Molality, m=(1000xw)/(Molx W) where
W is the weight of solvent, V is the

~volume of solution, E is the equivalent
of solute and Mol is the molecular

weight of solute.

BO3F0 0167 6

(g) Write the appliéations of spreadsheef

to determine molecular mass and

density.

(h) Discuss various applications of

computer in chemistry.

BO3F0 0167 7
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' OPTION-B
Paper : CHE—RE—5026
( Analytical Method in Chemistry)

Answer either in English or in Assamese.

1. Answer, any seven of the following
.questions : 1x7=7

were fRIIss ﬁmm@wmw«tg
() What is the unit of R, value ?
R, W & 2

(b) Write the name of a chiral derivatising
agent.

aﬁmﬁ@ﬂ@wmml

(c) Which law governs the solvent
extraction process ?

(B! TR TR R SRt SifeTe A2

(d) What is a combination band in IR
spectroscopy ?

IR ffenReeas A Qe &2

(e) Write the name and structure of 2
compound that can form chelate W!
Pb?, '

wammmasﬁawmmmm
% o oIl |

BO3F0 0167 8

(9)

(h)

()

0

(K

Why is a reference electrode necessary
in potentiometric titration ?

AT LT HRGEe ePwel Feeg' ﬁw
SR e

State the Beer-Lambert law.

- RT-ETRID @ Bt

What is the function of the atomizer in
atomic absorption spectroscopy ?

WWW?W@WW
e

The wavenumber of a transition is
3300cm™. In what part of the
electromagnetic spectrum does this
come ?

@Bl FRPIR ©RA WYt 3300cm! | Rige-
PR TR (PINCH! SIS B e AR ?

What is indicaﬁor electrodé ?
S ARG e
What is thermal analysis ?

oIty Reeet 2

BO3F0 0167 9 Contd.



() What is the applicability of F-test in
data analysis ?

w2 Rg9e F-test I I7QRer [Fe

2. Answer any four of the following questions :
- - ' T 2%x4=8

wors TRAIRIRE et 51 = T =1 ¢

(a) Discuss. the effect of dilution on
conductivity. '

ARAIRIOR ¢5T FYOR 2ok [T Ae=ol
Eail '

() What do you understand by the term
‘selection rules’ in spectroscopy ?

< fesirs Rl M B 1 o gl
e '

(c) Name different types of vibration thgt
are observed in .case of a polyatomic

molecule.
Y 99 GO (Fgo (IR [fon I
% f '

(d) What is thin layer chromatography ?
In what way it is superior to paper
chromatography ?

R TR D I 52 (oioiia O areTele
3 fomE Tew e

BO3F0 0167 10

(e)

(9)

(h)

Distinguish between enantiomers and
diastereomers by giving suitable
examples. '

Toge TMizga YT SRR S
TR TR AN Fra )

Explain the TG curve for calcium

i oxalate monohydrate with a suitable
- diagram. '

i BT R ST S RrE5 A
TG @YU G =9 |

How will you distinguish the folldwing
cis and trans complexes with the help
of IR spectroscopy ? '

o R Wi G wiba (s WO efte IR
IfeTiER TR Res sRate

l-//;,,, \\\\\CQ L//;,, WCOo
.M.\ -"M o
L Y 2 \CO oc A L

The following values were obtained for
the determination of cadmium in a
sample of dust :

4.3, 4.1, 4.0, 3.2 (mg/g)

Should the value 3.2 be rejected ? Given,
the value of Q__. is 0.831 for a sample
size of four.

BO3F0 0167 11 : Contd.



4Bt {FR TS W CAT AR ey IS
FERRS TR (ol a7 ¢

4.3, 4.1, 4.0, 3.2 (mg/g)

%N 3.2mg/ g 0! AW T AR Tt e

Q ity I M9 0.831 (FF! APR 43 W) |

3. Answer. any three of the following
questions : . 5x3=15

T were RIwE Rt oA e et 3= 3

(@) VDiscuss, the process of determination
of pH using an electrochemical cell
involving a hydrogen electrode.

T : @WWW{@%&WW
2R IR pH [T 71 A= TSB! Ao T4 |
(b)) What do you mean by titration ? What

are the basic differences between pH-
metric titration and conductometric

titration ? 2+3=5

mﬁ{ﬁmﬁﬂﬁ?pwﬂ@sm@m
IO AL DGR Mod oA &2

(c) Define systematic and random errors.

How can systematic errors be reduced -

during analysis ? 2+3=5

m@ﬁmwmﬁ\wﬁmﬁcgﬁ? |

Wmmwmw

BO3FO0 0167 12

(@)

(e)

(9)

Show the basic components of a
double-beam spectrophotometer with

- the help of a schematic diagram.

Mention two advantages of double-beam

- spectrophotometer over the single

b¢am. 3+2=5
<1 fE-RT >3 BB o1 S or@iz
BofFe Ba o w1 | SR G TR
oS B9 757 JR T w1

What is colorimetry ? How can this be
utilized to determine the unknown
concentration of solution ?  1+4=5

TR, 2 IO w9 ST&@e sive! T 119
IR [ WWWW@?

Discuss the effect and 1mportance of
isotopic substitution in IR spectroscopy.

IR 3fieTiReee gl efgieng or wis
WFY SN [ |

Define ion exchange chromatography.
Explain the principle involved in it by
taking an example.

wiTe R @ s @ fe e
TUIZIE] WIS BT EINS ) T |

BO3F0 0167 13 ‘ Contd.



(h)

Discuss few crucial applications of
thermogravimetry in  analytical
chemistry. :

Resgeiies e ana’zsf%m@af%@m eZgolef
e R o 3=t |

4. Answer any three of the following

questions :

TR R fols ot et 11 ¢

L)
(a)

10x3=30

(i) Write about various sampling
techniques for solid, liquid and
gaseous samples used in IR

spectroscopy. : 5 -

IR FAIREENS IS (!, TR
(5127 AR AR Rieq T (Frem R
G T

(i) Determine the total number of
normal modes.of vibrations for CO,

and CHSCZ molecules. 2
CO, Wk CH,Cl W3 IR T/ 70T
RPN o A Tferel|

(i) What is meant by spectral

BO3F0 0167

interference that is observed in
atomic absorption spectroscopy ?
State about their different typt‘:s.3

14

| o RO IRERS gl
- (IR C¥ige SIS & qewe TR
Rfen ereivt BRI TEe =11

(b) Explaih the basic pri‘nc':iple' of IR

(c)

spectroscopic technique. Describe
different components of an IR
spectrometer. Mention two advantages
of FT-IR spectrometers over
conventional IR spectrophotometers
that use a monochromator.

3+5+2=10

IR IR (FIeTe TS 1 351 | <5t
IR TR a9 RfSw sl 3f w1 |
WAGFCH0I IR B AT IR Ifieniqrat
I gore FT-IR ISt 3 7br JR4l
T A

Describe different components of an
atomic absorption spectrometer with
the help of a schematic diagram. Write

about- any two background. correction

methods used in atomic absorption
spectroscopy. 6+4=10

Pbize o WigTe @t AR s
T TR [fen wie gaiR = =
AR SR 3feTTS aRme Reee 757
el N 1w Wt =t |
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(d) Describe how UV-visible spectroscopy -
‘ can be used for —

5+5=10

wee EARd AR @M UV-visible
ffRER e - —

)
(@)

e 0

i)

BO3F0 0167

Estimation of metal ions from
agueous solution -

TR B9 o 4OT ST T S

Determination of configuration of
'geometrical isomers.

it AN R Rt =1

What is an equivalence point ?
W'rite briefly about any two

"techniques used for the

termination of equivalence point.
o 1+4=5

sy R e Ay R st A 9©

T 5 e RA 5 B

Write a éhort note on
conductometric determination of

pKa values. S

pKa TR O3 G e ¢o® <ol
5y (B fera |

16

)

(9

(h)

What is potentiometry ? How are they
classified ? Discuss the basic principle
of potentiometric titration. Explain the
construction and working of a
potentiometer with the help of a labelled
diagram. 1+1+4+4=10

AGAREE B T MR RSt
T2 AR BT DIRGEE TS Sl
91| Bl AGHRE TR 5o Oie Y Biee
Bog AgTe I | -

Explain the qualitative and quantitative
aspects of solvent extraction in terms

of metal ions aqueous solution. |
4+6=10

TETRI TR SR A S Rt Tl (RS
SYTT % Taee T TeE Ioig ot

Write brief notes on : 5+5=10 .
weTe AR @vis e Gt fri 3
(i) Gas chromatography' =
(o7 TR0 AR
(i) Gas-liquid éhromatbgraphy
(S FEOAF

BO3F0 0167 17 '~ Contd.



1.

OPTION-C
Paper : CHE-RE-5036

( Molecular Modélling dnd Drug Design )

Answer any seven from the following :

1x7=7

(@) How do you define a protéin ?
(b) What is a symmetric matrix ?

(c)- How_ will you define a vector in a
rectangular Cartesian coordlnate

| system ?

(d) How is Maclaurin series different from
Taylor series ?

(e/ What do -you mean by parallel
computing ?

(7 How many types of molecular graphics
are used in molecular modelling ?

(g9 Which approximation will give you
PES?

(h) What do you mean by Z-matrix ? -

(i) Who did devise space filling and stick
models ?

BO3F0 0167 18

2.
2x4=8

() What do you mean by molecular
docking ?

(b) What do hard degrees of freedom refer

. to ? Define H-bonding in the context of

molecular mechanics. .

(c) Describe brieﬂy Born-Oppenheimer
approximation. :

(d) What are CNDO and INDO ?

- (e) How do semiempirical methods differ
from ab-initio methods ?

() What is a simple molecular mechanics
force field ? Write the mathematical
form of Morse potential.

3. Answer any three from the following :
5x3=15

(d) What do you mean by central multipole
expansion ? Discuss briefly the point-
charge electrostatic models. 3+2=5

(b) What is the significance of cross terms
in a force field ? Discuss briefly about
the class 1, 2 and 3 force fields.

1+4=5
BO3F0 0167

Answer any four from the following :
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©

(d)

(e)

Explain different solvent dielectric
models. -

Illustrate Hellmann-Feynman theorem.
How is this theorem significant during
the calculation of the. derivative of
energy ? 3+2=5

Discuss briefly computer hardware and
software with proper examples.

Answer any three from the following :

(d) Tllustrate the underlying principles

(o)

involved in the Simplex method and
the sequential univariate method used
to iminimise the energy. 5+5=10

What is hard sphere model ? Discuss .
the basic elements of the Monte Carlo
method. How is molecular dynamics.
different from the Monte Carlo method ?
Why are radial distribution functions
important to describe the structure of
a system ? 2+3+3+2=10

10x3=30
, s . (l -How can one distinguish among
) i unfolding ? Dis - IzlraOtemdfOlld%r'lg " minima, maxima and saddle points ?
| an'd L}nfOldmg. Dltsrtis guxrrlalfa}t,;ni | Give a typical expression for a
principles to COI:;I and e 4+6=10 molecular mechanics potential energy
COmparatIVC mo . . ] ' . func'tiOn Of the type used for
(b) What is comparative modelling ? macromolecular simulations. How is
Explain the sequencie1 allcll.gnmeni;i normal,,{nc?d?s gnalysis' helotal i
Discuss briefly the threading an energy minimisation ? et
molecular docking techniques to predict o
the structure of a protein.
2+2+6=10
(c) How is a computer simulation set up ?
How are non-bonded interactions
evaluated in an MD simulation f;f\i\{)hat
.« the role of group-based cutolls :
fs th © 4+3+3=10

BO3F0 0167 21 Contd.
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(b)

(c)

(d)

OPTION-D
CHE-RE-5046
( Novel Inorganic Solids )

Paper :

Answer either in English or m Assamese.

‘1. Answer the followmg quest10ns (any seven)

1x7=7

wﬁam%mﬁm (ﬁmm%‘b‘r)

’ , {a) Name one technique used to measure

the 31ze of nanopartlcles

mﬁmwﬁcﬁaﬁﬁaww
AGS GH1F N |

What do you mean by solid state

synthesis ?
P oy IR Jorea & qee

Name the alloy used in the manufacture
of pressure cooker.

(2R T e IR et RrerereRiea
ferar

Solution of pure buckmmsterfullerene
‘has a colour of
(Fill in the blank)

BO3F0 0167 22

Al

(e)

(9)

(h)

6

BO3F0 0167 23

ﬁ@ﬁmﬁsﬁﬁ%ﬁmﬁam«ﬂﬁaa\ |
(T A2 o )

What are superalloys ?
PAR-GTTRT e

What are fullerides ?

Wﬁﬁﬁ@ﬂ{i e |
What is brass alloy éomposition ?
foreet futargs 7S e

What are-the major 1ngred1ents of
traditional ceramics ?-

Wﬁ@mﬁwﬁs?

Silicon at the nanoscale is an insulator.

(True or False)

WWW‘WWWWI

(3% & 99%)

Nano-sized polymers built from
branched units are called

MY G A M -l
AT Q@ =)

Contd.



(k)

[

rRN2FO 0167

(i) dendrimer
(oI

(i) composite
FfifEre

'(iii) carbon-based material
IRE el

(i'v) metal-based material‘
 ugge e

Which of the folldwing does not combine

v 'With'ﬁberv to give composites ?

o GERRY MY TR BT KIS 12
IS ofoN TR

(i) Metals (N19)

(i) Ceramics (PIIf)

(iii) 'Non-metals (J4Ig)

(iv) Polymers (AT

Whaf ratio decides the efficiency of
nanomaterials ?

eI PRIl @mﬁa wsice Wi

F(E?
(ij Weight/volume (GW/W)

24

(i) Surface area/volume
(am/w—a:)_

(if}) Volume/weight (SIReH /<)
(iv) Pressure/volume (5i9/ITes) ‘

Answer thé folloWing : (any four) 2x4=8.

o e e il ¢ (e oian)

(a)A ' Mention two important applications of
superalloys. o o
PR 75T SRl TR T N

(b) What are the % of carbon in pure iron,
- cast iron and steel ?

Rom =g, W@WW@WWWW
sifIma e e

() What are single molecule magnets
(SMMs) ?

frate SEAFTH @D (SMM) g 52

(d) What are refractories ? How are they
different from ceramics ?

ﬁeﬁ’ﬁma 0 Pl wre ﬁw Ay
&0
BO3F0 0167 25 ‘ : Contd.



(e) What is the molecular structure of | (¢ What are self-assembled mnano-
carbon nanotubes ? _ | structures ? How are these nano-
T TSR RS 15w e structures controlled ? 2+3=5
() What is a one dimensional metal ? Give : TGRS AR /e G3 (NI
examples. | - | @ e IR AR
e 4y e W‘T | o  (d) Distinguish between thermoplastics and
(g9 What are natural and artificial : memosets. > 5.
nanoparticles ? | | Qs i it A{Cp0a TS AR
AP W?@W ﬂﬂ’%?fﬂf{iﬁs? . = : o
“(h) Mention. the factors on which the (e)° What is .';1 ceramic coating ? What is
_mechanlcal properties of fiber- oo the ‘disadvantage of ceramic coating ?
reinforced composites depend. - , - 2+3=5
IR (VT IO AT o e Faifis oicest Rt B SR EIRRPTR
I IR | | o , ;
3, Answer any three of the following :-~ | - () Based on the composition, how are the
i ceramic materials classified ? Discuss
oo [zt fofng Tet et & | | each of them. | 2+3=5
a) Give one method of preparation of golg | o o Rz s ST GRS
nanoparticles ~ 1 T2 TR ACTIRY Ao 4|
SFEIT sfe | .
g (Il TES w4 _ (g) Discuss the basic working principle of
(b) Write 2 note on bionanocomposites. - | Li ion battery. 5
| ; Li S R 1A IgAfedt i
wrerlifered EA© coret fevall| ' ' -
ACH BO3F0 0167 27 Contd.
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(h)

What are inorganic pigments and where .
- are they used ? Dlstmgulsh between

inorganic and organic pigments.
3+2=5

;:Lﬁﬁ?'@ﬁavm@‘aﬁﬁaf%ﬂuw%ﬂggasmq%q
|

: ,4' Answer any three of the following
questions :

o SRPTRE R T Set Bl 2

(@)

(b)

Write a note on various green methoas
used for the syntheses of nanopar‘acles
10.

CHH’FW¢?3N$55$T"3Fﬁ$3Cﬂ@NWVMﬁlﬂaﬁﬁ
G"ﬁ_ mf?’iﬁﬂl

Discuss various techniques used in
characterization of nanomaterials. 10

AR pifEfee Resgae IReT &
RSy srafoT [RIE RHTSI ACEDA F1 |

(c) What are bio-inorganic nanomaterials ?

Write a brief note on their applications.

3+7=10

QE-se (AR e 8o aRier
@9[q@ <5l (Il &Fe I |

BO3F0 0167
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(@)

(e) .

BO3F0 0167 29

Discuss two commonly used bottom-
up methods and two top-down methods

for the syntheses of nanomaterials.
5+5=10

<ﬂﬂbmwfa@3$¢ﬁ{ﬁ?ﬁfﬁwﬂmﬂ’ﬂﬁﬁsvw@
75! FA-BIER (S SISl 3|
(i) What are cutting tool materials ?

Discuss their various types and
applications. 2+3=5.

ISR For midram Ree Bgex Riew
Gﬁ&bﬁﬁﬁﬁﬁm_ﬁFﬁﬁ*ﬁﬁ#ﬁ@?“ﬂﬁmﬁﬂ
Eal ~

(ii) - Discuss the ~ fabricating
characteristics and applications of
" various types of cast iron. 5

I8 wizes Ron Aot @R
&l g JIAPTR SO 4 | :

Write notes on the following :
. 2%x4=10

Wﬁm@mmm‘z
() CNT
o
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i

!

|\ : (i) Molecular magnets OPTION-E

Kl SIS pe o | _ Paper : CHE-RE-5056

} | (i) Polymer matrix composites | _ (Polymer Chemistry)

| | T TR (g el . ~ Answer either in English. o::,i,n Assamese.
() Duralumin - ST ‘ L Answer any seven the followmg questions:

G | | 1x7=7
() What are conventional engineering were ﬁmﬁf Arebt 2R Te fral ¢

materials ? Dlscuss their limitations.

(i) Crystalline polymer is_ more . soluble

°+5=10 . th h 1 (True/ False)
- an amorphous polymer.
TS wt%aﬁas ﬁmzﬁw{ &2 ciRm ‘
ANRES! S 5 | | | ﬁa—mmﬁuﬁwaamww@
) i)iscuss‘ various methods used in the T - (@Q;‘/W@?a,—? |
n thesis of inorganic solids. 10 (i) Al(CyHs),TiCly is known as Zieglar-
LR Fio AEeIR [iSH ImioIg SISl ! . Nata catalyst. (True/False)
901 ' ’
| | | Al (C3Hs), TiCL, % Ter@R-1d! weEse 3
T I : (8%/ 9%%)
(i) The functionality of glycerol is three.
(True/ False)
fpieR FRRe (Functionality) o1
| (8%/98%)

0167 31 Contd.
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(iv) ldentify the incorrect statement -:

g OS0! R SlEedl

(a) Polystyrene is a thermoplastlc
polymer.
SifFRERA Ry AnlaifRs Tz

(b) . Protein is a natural polymer.

orfom @Ry eligpfes T=aar |

(c) Polythene is a copolymer.

sAffaa afiy P el

(d) Bakelite is formed by step -growth
polymerization.

atol-s15 TN T AL 77

X
(v) Exémple(s) of co-polymer among the
following optlons is/are

wors A fooTe ﬂzmﬁﬁi(m)
e
(a) Nylon-6, 6
qi%6-6, 6
(b) Terylene

(oo

—naF0 0167 32

(c) Buna-S
3-S

(d) All of the above
8IIRE AFCANRN

(vi) “Which of the following is an’ example
of homopolymer ?

L mmmwmﬁawq?

(a) Bakelite
(TR
(b! Nylon-6, 6
| qi%w-6, 6
(c) Terylene
GREW
(d) Neoprene
ferfam

(vii) Which of the following is a step—growth
polymer ?

OFR (P! Bt AsA-5is TR 2
(a) Bakelite

QFAD
(b) Polyethylene

AR

BO3FO0 0167 33 Contd.
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(c) Teflon
G
(d) PVC

(vuz) The abbrev1at10n of PDI refers to-

PDI - éﬁ Y FABIE T —
(a) polydispersity index of polymer
< RIS P
(b)) name of the polymer
AN I
(c) polydiagonall index
7 P '
(d) mblar mass of a polymer
<51 AN T ©F
Which. of the following is a fibre?

(b) Neopren€
frerfe

34

()

()

(c PVC
(d) Buna-S
IH1-S
Neoprene is a polqui' of -
_awmad C

(a)i isoprene
wizs fem

(b) chloropfene
Ffem

(c) . acrylonitrile .
TR 2GR

(d) styréne
SRR

The number of monomer units in a
polymer is called—.

LA <GS 4 «ﬂm@?\a TWYBT R
_— .

(a) rate of polymerization

ANTOR SR
(1?) degree of polymerization
IANFER W&
BO3F0 0167 35 Contd.



¢) steady s ' '
© ~ steady state (b) What are living and dead polymers ?

L % g R o
. ~ .
(d) kinetic chain length | AR % 3o TR e 6 3o
it »jzeeT o ] ‘(c) What are silanols ? How can it be
(xii) Which of the following is a bio-polymer ? formed. . |
O (GO BT TR Gt 2 Bemeii & 2 G3ER R ewe FRT AR 2
,(a) Buna-3 |- (d) What is block copolymers ? Give
I-S - ~ examples. |
. (b) PVC ' ‘ Y ﬁ’im"ﬂ (block copolymer) 153K
(c) Protein _ ' o FEl :
4o | o
. . (e) Write two important applications of
. P ‘
(@) - Polystyrene ‘polyvinyl chloride.
sferfenize Faltes 7br evgeld Tage e
2. Answer any four of the following questions : _—
2x4=8 o
| ©5q Rz bifabr @] Tew fam ¢ | () Name any two commonly used initiators

(@) What do you mean by low dens,lty in free radical polymerization.

polyethylenes ? Write its uses. ; - WW%‘EWW QR Rzt
G GeR AR et gt 2 CEGIER] ‘ oY AT (initiator)ﬁ Qi %ma
2 e 9 |
BO3F0 0167 37 Contd.
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(g) Draw the structure of the mohomers of

the following polymers :
oeTs Rl TAT (PO GG AR 513’{
<l 8 |
(i) Natural rubber
pfos W

(ll) Sucrosc

R from 2
- olymer differ rom |
() HoW does 2 hom;) : y\:rll?th example-
opolymer ? Explain
cop m‘,ﬂa qero el &
ST o R
e 1
following
ee Of 5x3.—= 5
Answer |
jon
queStlo W ﬁiﬂ s
Uk ﬁf‘ﬁmf foron o initiators !
? commonly use plaint ho'
@) Name P ymerizatiol ationic
ationic i occu s 0+3=
chain tlzation echanism
e o S
olym 7T T Z?/@

(bp) How can you distinguish between
following ? 2.5%x2=5

wTe AT TIers (e Ny e 2
(i) Thermoplastic agcﬂljl‘hermosetting
polymers
Azl o AR(he XM
(ii) Orgénic. and Inorganic }polyr.ner's
(c/) How do you explain the functionality
of monomer and how does it affect the
" polymer formation ? ’
GRAG GO PRSI (functionality) R
0t IRA AT T IZAN o107 (A (FIS
Y e (oo 2

(d) Describe the steps involved in the
polymerization of ethylene via free
radical mechanism.

T TP (FRi weafe e
g Rfen diopt I 1) '
BO3FO v0167} 39 | Contd



| - ~

(e)

What are the basic differences between

addition and condensation polymer ?

What are the basic criteria of a monomer

for condensation polymerization ?

3+2=5
QA e TSI TN Moo &
- AEEER R 2 wiew iR A
| GRIG! B1 AR i 5 R ¢
Write short notes on the following :
2.5+2.5=5
©eTS WAl (P esiT© by BRe B ¢
(i) Conducting polymer
AR =TT
(i) Inhibitors
PR

(9)

(h)

Derive an eXpression- for overall rate of
polymerization for anionic polymerization.
AR AN A Yy e
AIfeweR eI Biear

Give the mechanism of coordination

polymerization using Ziegler-Natta
catalyst.

JTRINFIR iR frar

BO3FO 0167 40

4. Answer any three of the following

questions : © . 10x3=30

O fccar fofsy e Tes frai 3

(a) Explain different factors which affect fhe
solubility of polymers. Derive an expression
for free energy change for mixing of a
polymer solution. Draw the phase ‘diagram
of a polymer solvent system showing bpth
lower and upper critical solution
temperatures. ‘ - 3+4+3=10

AT RN 7S gl (ATl Rfen
FIFICIIN I T | AN T OIF AE ey
T& *feT ARTET ¢ MR Sfeeal |
TN T o GO 2Rl Ba vz +R W

R T e w19 T3eo! 757 (TS |

(p) What is glass transition temperature
(T4)? What are the factors affecting Ty
of polymers? Comment on Ty of
isotactic and atactic polypropylene.
Briefly discuss the salient points in the
derivation of the WLF equations for
polymer. . 2+3+2+3=10
o SRS Tl (T,) & 2 =AM T3
& v eoiFe 63 73 ¢ WG
% GOFHT TN T, 8sFo oy famy |
ILAME AR WLF AT Bl (s

ercate <5 R/ ot 01 B
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Briefly discuss the method of

() Explain suspension and ‘emulsion | ()
Eolymerlsatlon. What are the differences ‘ preparation of the following polymers :
etween  bulk . and solution ' ok
polymerisation ? 5+5=10 |
T - ZEToR TRCANTR »faifS 751 26/ B ST 39 2
1 A=F (Bulk) O T79 I2CA9NG=6T e : '
ALEPRZ Tz 341 | Bl Lk iy
| T 6, 6

(d) What are crystalline and amorphous
polymers ? Give the characteristics of
amorphous polymer. Define degree of '
crystallinity ? Explain how crystallinity | ' I,
of a polymer sample is related to its

tacticity ? e & |
3+242=10 caih

RO SI1% e ko 14T 9faeT o
SO T2 Eﬁf:@]ijﬁ %@ﬁﬂ[ | (iv) Polyamides
FRTeIS A B T el frat ) 2@ AAfamize

(i) Buna-S

(iii)  Polystyrene

UnE] PHF &5 TR fend | _
%7 Fea ke iy | (v) Polyvinyl chloride
(e) Explain the classification of polymers | GISSIPGERIPY

o5 the basis of structure and tacticity- (g9 Why is molecular weight of polymers
Differentiate between the terms - taken as ‘average’ ? Explain viscometry
‘elastomers’ and ‘fibres’. 4+4+2=10 methods of determining molecular

SR fofe isht of polymers. Explain the term
715 I \ 87e fofe 3R I=@iMER ;ffzdisperzit}g index’ of a polymer.
fRwea (it et <=1 = I 791 TR 2+6+2=10
Y% SfiTd M ALFER &1

BO3F0 : 43 Contd.
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AT iR o3 b ore” it o 10

=7 ¢ IAN SR o Rt A Ere
AFTOCE! I T | AN TR TPRF

WA & e [ 9

(h) @)

- (1)

Define degree of polymerization.
How is degree of polymerization
related to the molecular weight of
the polymer chain? Calculate the

number-
for polystyrene for which the
26,000.

degree of polymerization is
' 5

FEINRRe s Ik frrart | IZCAMFI

SR oIS TR RIEH Wi o[
s 1 226,000 Al TR

qﬁ@ﬁﬁﬂ?wﬂzﬂnwﬁﬁmﬂqﬂfﬂl

Discuss the detailed mechanism
of anionic polymerizatlon. State

what graft polymer is P 4+1=5

amﬁﬂmsﬂaﬁwmﬁﬁﬁ@m
Gl @nﬁﬁmﬁmﬁs?

average molecular weight

OPTION-F.

Paper : CHE-RE-5066
(Instrumental Methods of Chemical Analysis)
Answer either in English or in Assamese.

1. Answer any seven questions: "  1x7=7

(@) How many 'H-NMR signals is observed
for cyclohexane ? :

5135 (R AIt3 i 1H-NMR signal ¢l
T 2 |

(b) Which of the following solvents is used
in NMR spectroscopy ? :

o[ (P TE NMR ({555Tre IR
e |
) CDsOD

(i) CH;OH

(i) HyO

(iv) CHsCN

() Which of the following methods is used
in combination with a. separation

method to develop a hyphenated
technique ? ' R

B .
03F0 0167 45 Contd.
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TR PG Amfoe ARFieRd Aafes FNe
Y& IR ‘hyphenated’ #af® 9ifb (ofeT 272

.. ()  NMR spectroscopy

' (i) Mass spectroscopy
(iii) Polarography |
(iv) Potentiometry
(d) Argon can be used as a carrier gas in

gas chromatography.
(State whether True or False)

O FCEHHFS AT (g oA Ar IRIT
Al (8% @ quF &)

(e) Which of the following materials is used

in column chromatography ? _
o (PR MY TS T A IR ¢
(i) Silica gel

(i) * Activated charcoal

(iij) KBr

(iv) CDCl

Which of the following quantities are

displayed in a typical mass spectrum ?

e (PINCE B CHIRGING (AR 2

(i) Absorbance vs. wavelength
(i) Transmittance vs. wavenumber

46

i

(iii) Counts “vs. m/z
(iv) Counts vs. ppm

What is fluorescent tag?

(9)
‘Fluorescent tag’ e

(h) What‘is diffraction grating?
Diffraction grating’ & ?

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

oo (PRCH! S ZnSe fETo3a o1 9T
MW |
() UV-visible spectrometer
‘(ii) NMR spectrometer
(iii) X-ray diffractometer -
(iv) IR spectrometer
() Colorimetric determination of Cu?*, a
" supplied sample is an instrumental]
method. (State whether True or False)
G 4a Tl GO 2t IFFREGS A
Al EF | (8% (7 9%% GE)
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(d) Why is three-electrode set-up used in

(k) Define the term ‘precision’ of a cyclic voltammetry ?

. measurement. .
"~ Cyclic voltammetry® T ﬁﬁWW’B 155
(&RANT ‘precision’ T 2 . Y] N W 2
(Y  The typical range of visible radiation is | (e} What are the advantages of a double-
Visible. range ¥ ALY iR Q“c‘-[ _ : beam spectrometer over smgle-beam
) 200-400 nm spectrometer ? . aﬁ :
(i) 400-70 - , RS M?fﬁﬁ?’m 4TZ SR
0 nm R T
(i) 700-1100 nm . S » :
: () - Convert 1 eV to kJmoll.
(i) 1100-1600 nm | | | - . .
' ‘ 1 eV3F kdmol-! & FoliCR® 4|
2. Answer any four from the following : " (g9) Why are liquid N, and He used in NMR
. _ ' 2x4=8 - spectrometers ?
R 157?@237 513619 ey 4t ¢ | ~ NMR spectroscopy © ©<e N, 9% He &
(a) What are the disadvantages of neutron Y | | |
actlvatlon methods ?
Neutron activation Wwﬁwm, 3. Answer the following: (any three) 5x3=15
‘ ool [ fofrT Tt 34 8

(b) What is the-advantage of coupling gas
chromatography with mass spectrometry ?

TG AP ©F (5i0G TGIT w151 apleoiie

{a) Describe the advantages of usmg
Fourier transform than dispersive
measurement in the infra-red.

- R = e
(c) What information can be obtained from Fourier transform ¥ JR4PRR dispersive
mass spectrometry ? e geS & 2 3R o
Y (PRGNS © | -
X o4 9@1’ ﬁ ﬁ \QQU 9"? 9“% ? 303FO 0167 49 _ Contd.
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(b)

A et
o

(@)

(e)

0

What are different types of interference
observed in atomic absorption
spectroscopy. ?

_Atomic absorption spectroscopy © CVTQH
faa RfSq Interference 3 Rae )

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

GF3R CHF b B B i @
Qe ST R ey

Write a note on DNA gel electrophoresis.
DNA gel §lectroph§resisﬁ R ﬁmﬂ .

Write briefly aboﬁt the laminar flow
b},lrner. What are the advantages and
disadvantages of this type of burner ?

) , : - 2+3=5
Laminar flow burner3 R otz
T R R SRR

What are different decay processes of
radioactive -isotopes ? Discuss. ‘

(STfET WHT7 RfST decay m

feral 1

BO3F0 0167 50

(g) Discuss the principle of XPES.
XPES T IS IR frl |

(h) Describe the sample preparation
techniques in FT-IR spectroscopy.

FT-IR (IR 53T T el *afemE
9 T ' :

4. Answer any three from the following :

10x3=30

SR fgizar fofabIq Tl ¥4 8

(@ (i) Define che'miéal shift ? What are
the factors affecting the chemical

shift ? 1+3=4
‘Cherr‘lical shift B3R W.
@oiFge RO ET ? '

(i) How is separati'on of ions done in
case of time of flight (TOF) mass
analyser ? Discuss the theory

involved in it. o 4
TOF (3 SIRFPTE & RC (R TR
@



* (iii) Describe bfiefly electrospray
ionization (ESI) method. 2

‘ESI‘%TF?WBQ\?@'W|

(b) Draw a block diagram showing the
major component of high performance
11qu1d ‘¢chromatography (HPLC)

instrument and explain briefly the

functions of each component.

HPLcaﬁF‘ﬂwmfﬁawﬁS{aﬁﬁml

How is chromatography used for

qualitative and quantitative
- 4

(© 0

analyses ?
mm@wmﬂﬁﬂm@
wr“—ﬁmmwaﬁ?"ﬁ? |

(i) What are retention time and

volume in

retention
1%x2=3

chromatography ?

(IR W’ﬁﬁN retention time i<
retention volume 2

»nN2F0 0167 52

gas

(iii)

@ @ -

Draw the schematic dlagram
showing the important components
of GLC experiment. o -3

GLC I ffen wer BEe Ha il

What are the factors that favour
separat10n of a constituent from a
mixture by solvent extraction
process. ‘Briefly discuss each. 6

wﬁmwﬁf\?aﬁl%amﬁm

(i)

(e) (i)

BO3F0 0167

e

From a solution containing nickel and
iron in microquantities, how can you
separate nickel by solvent extraction ?
Then how will you estimate nickel
spectrophotometncally ? .4

Ni I Fe ¥ fif¥fe @& &l Ni (FECS
aRE e sEferE SRR AR oK
ﬂf@”@ﬁ%ﬁmsﬁﬂﬁ@ﬁiﬁ
oI fematt

What are determinate and
indeterminate errors : ? Name three

types of determinate €rrors.
2+3=5
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" (i)

(i)

BO3F0 0167

e e SR w1 e O e

e oo R ot

What is normal error cufve ?
Describe the salient features of the

normal error curve. 2+3=5

| VI;I‘ormal error T?Fd & ¢ 3" REEPNR

vwﬁﬁam ,

What is the most common sources
used in UV-visible spectrometer ?
Which parameter affects in the

emitting capacity of a source ?
1+1=2

UV-visible spectrometer I AR T
B 7 PCO! 0fE Teot R Ao FHef
PE?

What are the types of filters used
in optical instruments ? Write

briefly. | 2
(olreg T Tgo IRTT T (AR
e o

54

g

(iii)

What is the purpose of using
monochromator in spectrometer ?
What are dispersing units in
monochromator? = 2

| Co{g RBIS WA IR T P

(iv)

15 ‘J’NWE dispersing unit
2

Describe the photovoltaic cell with
schematic diagram. ' 4

Photovoltaic cell 3 ofe o e

-t

How does electromagnetic
radiation interact with matter? -

 Explain -by showing different

energy terms associated with a
molecule. ' S

ﬁ@«aﬁ?ﬁa BIR! ‘WQI% NS (FEMCS

(g) (i)
i)
BO3F0 0167

interaction ¥ ? 9Y GIEREICH “T@
(PRI I |

Write five causes for deviation of
Beer-Lambert law. 5

Beer-Lambert law ¥ ?@ﬁﬁ A5 IR
feray ‘

55




() @)

i)

BO3F0 0167

Give a brief account for neutron
activation analysis. What are the
advantages and utilities of the
techniques ? 2+3=5

Neutron activation analysis ¥ RI¥
s ol | T SRR O IRER
ferl |

Describe . different . types of
interactions of y-radiation with

matter. 5
- el FTore @RI R LD
e o '
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