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OPTION-A
Paper : CHE-RE-5016
( Applications of Computers in Chemistry)
1. Answer any seven questions : 1x7=7
(a) Write the full forms of :.
(i) BASIC
(i) ALU

(b) Write the difference between bit and
| byte. '

(c) Convert (110011), to decimal number.

(d) Which of the following is not an output
- device ? '

() - OCR

(i) Optical scanners

(iii) Voice recognition device -

(iv) COM
(e) Name the- first computer in India.
(f) ° Define operators: |

(g9 What do you mean by computer
programming language ? Give an
example of a programming language.

- 3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/C 2



BIKALI COLLEGE LIBRARY

(h) Name two bhemistry softwares.

() What is the difference between track
ball and mouse ? ' .

() Define dynamic allocation of memory.

(k) What 1s meant by spreadsheet
chemistry ?

() Explain data processing.

2. Answer any four questions : 2x4=8
(a) Explain the statements
() LIST 20-40
(i) DELETE 10-30

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

(c) List any two built-in functions in
spread- sheet.

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

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

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

" (g) Define logical and relative operators.
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(h) Indicate the implicit data based on the
variable name

(i) Length

(1) Volumé

3. Answer any three questions : 5x3=15

(a) Describe the application of spread-
sheets in chemical kinetics calculations.

(b) What is WINDOW ? Describe different
components of WINDOW.

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

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

(e} Make a flowchart to print table of a
given number. :

(). What is a plotter ? Explain its working.

(g9 Define any three programming
languages. '

(h) Write a BASIC program to find the sum
of first five even numbers. Draw a
flowchart for the same.
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4. Answer any three questions : 10x3=30

(a@) Discuss various ap'plications of
‘computer in chemistry. |

(b) Write the applications of spreadsheet
to determine molecular mass and.
density. |

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

Normality, N=(1000xw)/(VxE);
Molarity, M= (1000xw)/(V*xMol) 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.

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

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

(ii) Explain about booting process.
<
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(ff Write short notes on the following : (any
two)

() Memory of computer
(ii) Algorithm
(ii) DOS commands

(g) In filtration, the volume of filtrate
. collected is related to -the time of
collection by an equation of the form,

t=cVn

where t is time in minutes, V is the
filtrate volume in m3, ¢ and n are
empirical constants. Ten experimental
data on t and V are available. Write a
BASIC program to evaluate ¢ and n.

(h) Solve the following linear programming
problem :

Maximize Z =10x; +20x, +135x5
subject to |
10

15
24

X, +2x5 + X3

A

IA

2x1 + 3x2 — X3

IA

4x; + x5 + 3X3

\
o

Xys Xg, X3
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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 | .
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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 -

wore MANRIRR [ Areh) ed Tel I 8

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

w2 Resae® F-test I ol {52 -
(b) What is thermal analysis ?

ooty R 2

(c) What is indicator electrode ?

HF FETIG © (B2

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

@Bl ALEWGT wIe FHLAN 3300cm! | [y
PRI IR (FICOI TRHS G T AR 2

(e) What is the function of the atomizer in
atomic absorption spectroscopy ?
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AT SR I R G 2SI IR
s

(f) State the Beer-Lambert law.
NFI-CTRI6 Face! &t |

(g) Why is a reference electrode necessary
in potentiometric titration ?

HAGADA LT GRS AF (AL T [
SR 2 :

(h) Write,fhe name and structure of a
compound that can form chelate with
Pb?,

bmatﬂz—%caﬁﬁémsﬁawﬂcﬁ’mam
B S5 |

(i) What i1s a combmatlon band in IR
spectroscopy ?

R afi&ifRemm i @o 1%9

() .Which law governs the solvent
extraction process ? :

mﬁ@?wﬁmﬁwmmﬁ‘wv

(k) Write the name of a chiral der1vat1smg
agent.

5] BIZEE JoHPIRDI N Ak
() What is the unit of R, value ?
R, MR ¢3F 2
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2. Answer any four of the following quest-ions :
2x4=8

wete Al ([T Rrwirar o136 2 Tel 9 3

(a) 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.

ﬂﬁ{%@WWCdaﬂﬁﬂMﬁ‘fﬂW-
ﬁ'ﬂﬁﬂ‘ﬂﬁ@ﬁﬁﬁ]‘ﬁ’ﬁ°

4.3, 4.1, 4.0, 3.2 (mg/g) | |
2R 3.2mg/ g B! A7 fra #Hifk 2 franl ey
Q. itict I VN 0.831 ({31 WIIF 4 F M) |

(b) How will you distinguish the following
‘cis and trans complexes with the help
of IR spectroscopy ?

o] R W% 5 Sioe cﬁiﬁ@awm

IfiA IR Sgwe TwE a[ar?
L, GO - Ly, WO
lMl\ ) &
/ \ o P \L
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. (¢) Explain the TG curve for calcium
oxalate monohydrate with a suitable
diagram. | |
T IR (TR SICE T YRGS A
TG LGS G 4|

(d) Distinguish between enantiomers and

diastereomers by g1v1ng suitable
examples.

TAYE TUIZIIR ATO AR T K
TiceReNRT A T |
(e) What is thin layer chromatography ?

In what way it i1s superlor to paper
chromatography ? :

%WW&@%?MWWW
3 v Tew e

(/) . Name different types of vibration that
are observed in case of a polyatomic
molecule.

TR, WY GO CFIS conmﬁi“—:lw
iy f&n

(g9 What do you understand by the_ term
“selection rules’ in spectroscopy ?

?1"135% R ‘R S i ARSI RS ﬁ- 6315)
e

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G 11 - Contd.



BIKALI COLLEGE LIBRARY

(h) Discuss the effect of dilution on
conductivity.

RO S2ITS FTYOR HoiY KA DA
111

3. Answer any three -of the following
questions : 5x3=13

oo il @R gl fORET o TR 3 8

(a) Discuss few crucial applications of
thermogravimetry in analytical
chemistry.

RO TS AR g aagayl
AR RE@ cEn= 341 |

(b) Define ion exchange chromatography.
Explain the principle involved in it by
taking a example.
wiEe R F e aeR @ &6 SogE
TR TS BN FERINS I I

(c) Discuss the effect and importance of
isotopic substitution in IR spectroscopy.

IR IfRERs e afogeT aor ik
Y SICEAT 4 |

(d) What is colorimetry ? How can this be
utilized to determine the unknown
concentration of solution ? 1+4=5
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FHERGIL [F2 G5 ¥7] Sr@e Mpel [y 911
IR W (FEWE IR I AR 2

(¢) 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
beam. 3+2=5

@61 Rl =F oo To WHFHR MYEiR
oo Ba e T | @RI C=IgT oRbIRT
e AR 707 [dl S 14 |

(f) Define systematic and random errors.
How can systematic errors be reduced
during analysis ? 2+3=35
TG S I YO Fiod el il | [Resers
FNCRAS TG F0d N (R FAR AR 2

(g9 What do you mean by titration ? What
are the basic differences between pH
metric titration and conductometric
titration ? - 2+43=5

BiRG= I+ F 3o 2 pH (G GG Wi
T BiRhER e Sl R

(h) Discuss the process of determination
' of pH using an electrochemical cell
involving a hydrogen electrode.
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ﬂ?ﬁmm’swﬁgaﬁmﬁ SALESISER
3R pH g a1 *mafsih! Semar <=1 |

4. Answer any three of the following

questions : ' 10x3=30
weTe AR fAcreat folabr es ‘t?a—-ﬂ 40 ¢
(a) Write brief notes on : 5+5=10

oot AT esige FAFa Gl fordl ¢
| (i) Gas chromatography
oiR TTETAR
(1) Gas—liquid chromatography
(o2-OIE & G AT

(b) Explain the qualitative and quantitative
aspects of solvent extraction in terms

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

T TR SR 49T SES Rpicel @ik e
QNG S AALS ¥l 700 g il |

(c) 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
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ARG 52 T @emE @Rl =

CR? AABARA LT HIRGTE EINS SNCEAGAl

3| 61 2GRS RERR oon iR I fofes
o= s1zrTs Il 40| Ty

d) (1) What is an equivalence point ?

Write briefly about any two

techniques used for ' the

termination of equivalence point.
- 1+4=5

- 37y fog o 2 A R Reeoto A IRTo
Rz oy (e e o faat )

(i) Write a short note on
conductometric determination of
pKa values. o 5

pKa 7T IOIF LS e 6211 «b
5y (G feraii |

(e) Describe how UV-visible spectroscopy
. can be used for — 5+5=10

voae MIRR] R (Feemed UV-visible
AR 9T TN T —

(i) Estimation of metal ions from
aqueous solution

G T3S SR 4ToT WTR WA SEiol
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(i) Determination of configuration of
geometrical isomers.

SifSw Tt [{er Fwetd s

(f) 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

fofee Bar simwe @Bl s S
zfeniared g Rfon @y @@ 3 <=
NIRRT SRR IS AT RICPICT 707
G A simie IR = | S
(g) Explain the basic principle of IR
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 INARRINT (SR TS GBI 1A | ol
IR ¥fiQrwe 39 [Afeq wieim efqr 4|
TR0 IR I ARG IR A< el
] 9 FT-IR A T2 fﬁ‘rqﬁaﬂ.
Ty 4
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(h) (i) Write about various sampling
techniques for solid, liquid and
gaseous samples used in IR
spectroscopy. S

IR IfieTifSeaiTe Tz (oD, Tttt ois: |
(SR TR AR S 1 e e
foralt |

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

and CH,Cl molecules. 2
CO, S1% CH,Cl 9 A T« FCe
SRER T A Tl |

(iiij What is meant by spectral
interference that is observed in
atomic absorption spectroscopy ?
State about their different types.

3

- oEeEE SEeAEd I iREae

il g SfecEoe & @ e 23-
ffen ot REw Tt =<1
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OPTION-C
Paper : CHE-RE-5036

( Molecular Modelling and Drug Design)

1. Answer any seven from the fol_lowing :

(@)

(b)
(c)

(d)

(9)

(h)
()

1x7=7

Who did devise space filling and stick

models ?

*What do you mean by Z-matrix ?

Which approximation will give you
PES ?

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

What do you mean by parallel
computing ?

How is Maclaurin series different from
Taylor series ? '

How will you define a vector in a

~rectangular Cartesian coordinate

system ?
What is a symmetric matrix ?

How do yéu define a protein ?

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G 18
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2. Answer any four from the following :
. 2x4= 8

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

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

() What are CNDO and INDO ?

(d) Describe briefly Born-Oppenheimer
approx1rnat10n

(e) ‘What do hard degrees of freedom refer
to ? Define H-bonding in the context of
molecular mechanics.

(/ What do you mean by molecular
docking-?

3. Answer any three from the following :
Sx3=15

(a) Discuss briefly computer hardware and
software with proper examples.

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

(c) Explam different. solvent dielectric
models.

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G 19 | Contd.



BIKALI COLLEGE LIBRARY

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

1+4=5

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

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

(a) How can one distinguish among
minima, maxima and saddle points ?
Give a typical expression for a

" molecular mechanics potential energy
function of the type used for
macromolecular simulations. How 1is
normal modes analysis helpful in
energy minimisation ? 3+3+4=10

(b) 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

(c) Illustrate the underlying principles
involved in the Simplex method and
the sequential univariate method used
to minimise the energy. S5+5=10

3 (Sem-5/CBCS) CHE RE 1/2/3(4/5/6/G 20
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(d) How is a computer simulation set up ?
How are non-bonded interactions
evaluated in an MD simulation ? What
is the role of group-based cutoffs ?

4+3+3=10

(e) What is comparative modelling ?
Explain the sequence allignment.
Discuss briefly the threading and.
molecular docking techniques to predict
the structure of a protein.

2+2+6=10

() What do you mean by protein folding
and unfolding ? Discuss the underlying
principles to construct and evaluate a
comparative model. _ 4+6=10
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OPTION-D
Paper : CHE-RE-5046

( Novel Inorganic Solids )

Answer either in English or in Assamese.

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

oo MANRiR] Y] T ¢ (Reweat sred))

(a) What ratio dec1des the efficiency of
nanomaterials ?

= «mal’a FITFTS! (FIHRY wavnr R
IR _
(i) Weigﬁt/ volume (\‘BW/W) -
(ii) Surface area/volume
(7[OTa /TTSA)
{iii) Volume /weight (W /\8TR)
(iv) | P;'essure /volume (519 /STSA)

(b) Which of the following does not combine
with fiber to give composites ?

AT (FINRY vmaf‘@ﬁm«tﬂrﬂ\wti
WWW?

() Metals (479)
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(i) Ceramics (bIifi=)
(iii) Non-metals (JHP)
(iv) -Polymers (I=CTN)

(c) Nano-sized polymers built from
branched units are called

MAYE @FFI 79l s @7 FiRS

I T Qe = |
() dendrimer
(CefaraR)
(i) composite
(F=ifErs)
(ii1) carbonjbased material
(P 1Y)
(iv) metal-based material
(sgTe =) |

(d) Silicon at the nanoscale is an insulator.
(True or False)

@ e fBfee Rures w7k |
' (5% « 95%)

() What are the major ingredients of
traditional ceramics ?

oS BTz e
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(f) | What is brass alloy composition ?
froe frares 1S e

(g9 What are fullerides ?
FERIRGTR F2-

(h) What are super alloys ?
PR @Y @ e

(i) Solution of pure buckminsterfullerene
- has a colour of

(Fill in the blank)

Rug APNSITANRT B9 GO R |
(T} 512 77 1)

() Name the alloy used in the manufacture
- of pressure cooker.

(2rR] I e IREe @Al v S
IGRIN

() What do you mean by solid state
synthesis ? '

= Sy FgesEe e 6 e e

() Name one technique used to measure
the size of nanoparticles.

G TP R ey SR I9Rs =W
S GO AN |
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2. Answer the following : (any four) 2x4=8
oot faiai] Yet T ¢ (Rizerear sif<GT)

(a)

(b)

(d)

Mention the factors on which the
mechanical properties of fiber-
reinforced composites depend.

T [@AT TG T oI mﬁ@ g5 S
39 IEFTZ e |

What are natural and artificial
nanoparticles ?

AFFoT TR Ffaw @ AMLR 2

What is a one-dimensional metal ? Give
examples.

GERY LR O Sk Wq fam |

What is the molecular structure of

carbon nanotubes ?
I TR AR 1o {2

What are refractories ? How are they
different from ceramics ?

R (52 Bt Fste Fies e G2

What are single molecule maénets
(SMMs) ?

fl?&ﬁa NS (N6 (SMM) FR e
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(9)

(h)

What are the % of carbon in pure iron,
cast iron and steel ?

R iza, @Wm@rwmw
ofﬁmq fFam 2

Mentlon two important applications of
super alloys.

TR G AT 75 @Gyl IR Brad |

3. Answer any three of the following :

(@)

(b)

What are inorganic pigments and where
are they used ? Distinguish between
inorganic and organic pigments.
- 3+2=5

e T oM & % 20T T JRAI
wwt@am@i‘wﬁmmﬁﬂ
IGRIN

Discuss the basic working principlé_ of

Li ion battery. S

Li ST (RO 61 I =2

" Based on the composition, how are the

ceramic materials classified ? Discuss
each of them. 2+3=5
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sioa fofe s Baifis Amietipm e
9 W2 WR SACORFRY SNCEABA 4 |
(d) What is a ceramic coating ? What is

the disadvantage of ceramic coating ?

2+3=5
ol 2w+ 2 Bl AR SEEER
52 |

(e) Distinguish between thermoplastics and
thermosets. ' | 5
BT SNF AHHEI NS AN LIFITIZ G
4|

(/ What are self-assembled nano-
structures ? How are these nano-
structures controlled ? 2+3=5

F-OFfES FFAARN T2 G @ AT
(P Wagd RI AR

(g9 Write a note on bionano composites.
5

I FAEeS 8ogo (BrRA i |

(h) ' Give one method of preparation of gold
nanoparticles. . . 5

T (Al AFOFIN by flmie 1 |
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4. Answer any three of the following
questions :

o1 Rt fofaors Tel foral ¢

(a) .

(b)

(c)

Discuss various methods used in the -
synthesis of inorganic solids. 10

wite T Aol Rfeq smiosTI WeEn!
Sl ‘

What are conventional engineering

materials ? Discuss their limitations.
5+5=10

@Ol SCEADT T -

Write notes on the following : -
2Y2x4=10

oo MAERS Gt foradl ¢

(i) CNT
(foamts)

(i) Molecular magnets
(i §TF)

(iii) Polymer matrix composites.
AN @y FiE)

(iv) Duralumin

(LIIEI)
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(d) (i) What are cutting tool materials ?
Discuss their various types and
applications. 2+3=5
‘TR T’ MR [Fe2 ¥ox [fen
CITPTIZI 1500 IR TR SeeTiv=t
Sl

(i) Discuss the fabricating

characteristics and applications of
- various types of cast iron. 5

B 3R o g (TR @3
P JAYPTIR S 41 |
(e) Discuss two commonly used bottom-
up methods and two top-down methods
for the syntheses of nanomaterials.
5+5=10
E oI 2RESTROR 75T TN WA’ AT S T
751 Bl TS omi SCEADA I |
(/ What are bio-inorganic nanomaterials ?

Write a brief note on their applications.
3+7=10

WWWMW%9WW
QTS Bl (I 2ES A |

(g) Discuss various techniques used in
characterization of nanomaterials. 10
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e smaformer e emei = 31 1

(h) Write a note on various green methods

used for the syntheses of nanoparticles.
10

ET IR ST TS (IO ARSI
S9FS (BIA et |
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OPTION-E
. Paper : CHE-RE-5056
( Polymer Chemistry)

Answer either in English or in Assamese.

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

were Wl fAcmar Fes) o] el fral e

" (1) Which of the following is a bio-polymer ?
O/ (FPICOT @bl CER-I=ZCN (T 2

(a) Buna-S
-S

(b). PVC

(c) Protein
2o

(d) Polystyrene
SAfTBIRfRe

(i) The number of monomer units in a
polymer is called

IV GO AT GIFCRGR RAGIRE i
W

(a) rate of polymerization

IZATIIRR sifo@s
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(b) degree of polymerization
AN Tl
(c) steady state

EAREEY

(d) kinetic chain length
oS *<eT )

(iii) Neoprene is a polymer of

e 3 =@

(a) 1soprene
%5 T2

(b) chloroprene
A ICo

(c) aérylonitrile
IR IRG 2

(d) styrene
SRR
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(iv) Which of the following is a fibre ?
e (PN @Ry SifE 2

(a) Nylon
T
(b) Neoprené
freriem
(c) PVC
(d) Buna-S
J1-S

(v)] The abbreviation of PDI refers to

PDI-«2 W |0 IS —

(a) polydispersity index of polymer
REATR IRTIRS PRI
(b) name of the polymer
=N Y
" (c) polydiagonal index
IS IPRS

(d) molar mass of a polymer
I S QIDIE G EACH
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(vi) Which of the following is a step-growth
polymer ? '

Cel (PICH! BT ASA-5TST TR 2
(a) Bakelite
(IR0
(b) Polyethylene
AR

(c) T eflon
(O Fed

(d) PVC

(vii) Which of the following is an example
of homopolymer ?

O (TIFO! GB! ANILIINIT TRz 2

(a) Bakelite
QTG

(b) Nylon-6, 6
-6, 6

(c) Terylene
(ofRfEw

(d) | Neoprene
oo
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(viii) Example(s) of co-polymer among the
following options is/are

;'D-G‘ia@ AR foos T2z Mo (@)

(@)
(b)
(c)

(d)

Nylon-6, 6
-6, 6
Terylene

CofRfer

Buma-S

J1-S

All of the above

(O (PG

(ix) lIdentify the incorrect statement : -

qoE Ofeeo! iR Sfered ¢

(a)

(b)

Polystyrene is a thermoplastic
polymer. '

AR Ry anfeifRs =M |

Protein is a natural polymer.

aifon @Ry enpfos =N |

Polythene is a copolymer.

sifeifem «fdy eI |
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(d) Bakelite is formed by step-growth
polymerization.

QIo-919 ILAIN PR FI @@Wﬂi“ﬁaﬁ?ﬂ
2| :

(x) The functionality of glycerol is three.
-(True/ False)

fasieee SRS (Functionality) f$H |
(5% SS%)
(xi) Al(C,Hs);TiCl, is known as Zieglar-
Nata catalyst. | (True/False)

Al (C,Hs), TiCl, < fapia-i5t oos 3T
Gl Q| (5% 8% )

(xii) Crystalline polymer is more soluble
than amorphous polymer. (True/ False)

Rroier I ARTOTIR IFITOE FiEE
pacorr . (B%/S5%)

2. Answer any four of the following questions :
, 2x4=8
S} Ricwieat SifEo) o] el fra ¢

(a) How does a homopolymer differ from a
copolymer ? Explain with example.
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NI T FZILINIR Were Ay F 2
TRIZEEHZ I 4 |

(b) Draw the structure of the monomers of
the following polymers :

e frE T =@ @T‘ﬂ‘:ﬁ RIS PD|
S S
(i) ‘Natural rubber

AProd I

(i) Sucrose
PIURRS]
(c) Name any two commonly used initiators
in free radical polymerization. -
PG I TR FO(® IS (T RcAe
7b) A{WS (initiator) I wIN fef=y1

(d) Write two important applic'ations of
polyvinyl chloride.

Ffefenze 3T 757 wIgsd I TrEd
s

(e) What is block copolymers ? Give
examples.
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g HZ-IAN (block copolymer) & 2
T o |

() ~What are silanols? How can it be
formed.

foaeR & wi“@ﬁ%wm—asﬁﬁﬁfﬁ ?

(g) What are living and dead polymers ?
GIe =R Jo I i = gz 2

(h) What do you mean by low density
polyethylenes ? Write its uses.

ﬁ'ﬁwméﬁmﬁsw9ﬂm-
PR T A4 |

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

Wﬁmmi%ﬁ?rﬁm%—@‘ﬁm

(a) Give the mechanism of coordination
polymerization using Ziegler-Natta
catalyst. ~
& e-AG IqEsF IRII IR ANI
IzATTReR feaifig

(b) Derive an expression for overall rate of
polymerization for anionic polymerization.
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G TAINSIR M LS AT
siforRa PRI Slered |

(c) Write short notes on the following :
2.5+2.5=5

oeTe fal RO eos by (B i ¢
(i) Conducting polymer
offerR) =N
(i) Inhibitors

JIPIEIEE

. (d) What are the basic differences between
addition and condensation polymer ?
What are the basic criteria of a monomer
for condensation polymerization ?
. 3+2=5

CTONSE SIS+ TOIA I MES T
AR & F 2 wies IEATTIR AR
GG B AR AT 2yl 562 5 5 2

(e) Describe the'steps involved in the
polymerization of ethylene via free

radical mechanism.
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BIEfeiR T franfRiae ikaibe I
T Rfea om0 | |

(/ How do you explain the functionality
of monomer and how does it affect the
polymer formation ?

GPCAG GBIF FIHES! (functionality) R
I FRA T T ICAGN 514, (QRR CFA©
ot dor (o 2 .

(g9 How can you distinguish between
following ? 2.5x2=5
SeTe TR ST (RFRLAETS 2N Oryal 2

" (i) Thermoplastic and Thermosetting
polymers

e Wi ANt Tz
(ii) Organic and Inorganic polymers

(h) Name two commonly used initiators in
cationic polymerization. Explain how

chain termination occurs in cationic

polymerization mechanisms. 2+3=5 .
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@ﬁﬂﬁﬁﬂmﬁﬁaﬁrﬂ—c—w’@w
I {1 | (B TR fERiie S *RYT
@iy "I = 390 = |

4. Answer any three of the foilowing'
questions : 3x10=30

ool fqrical fofany exie Tet frat ¢

(@

(it)

Define degree of polymerization.
How 1s degree of polymerization
related to the molecular weight of
the polymer chain? Calculate the
number-average molecular weight
for polystyrene for which the
degree of polymerization is 26,000.

| S

IR AaE Agewl [l | e
TAF F91 IAINFI W4T DRE SIF

TG 2 26,000 IR TAIRNG

ATABIBRAF T A =K ©F o T |

Discuss the detailed mechanism
of anionic polymerization. State
what graft polymer is ?  4+1=5

IR T IR raiRkie [Retsesim
SCTIAT 1 | A TR e &2
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(b) Why is molecular weight of polymers
taken as ‘average’? Explain viscometry
methods of determining molecular
weight of polymers. Explain the term
‘polydispersity index’ of a polymer.

2+6+2=10

IR T ©3F 7 ‘o7’ fZpicet ool 1
¥ ? AT WRkE &1 Refam @ iwo!
SRfoCo! Il 91 | IINR RS IPiE
M & 3o g 19|

(c Briefly discuss the method of
preparation of the following polymers :

- 2x5=10
wae Tl IWIMEAT oFs safo 5
AR 91 3
() Nylon 6, 6
qiZeH 6, 6

(i) Buna-S

TS
(iii) Polystyrene

" oAfeTRizRA
(iv) Polyamides

- SAEaNiRe
(v) Polyvinyl chloride

AR FI2T
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(d) Explain the classification of polymers
on the basis of structure and tacticity.
Differentiate between the terms

“‘elastomers’ and ‘fibres’. 4+4+2=10

STI % (GO 0F e2Ts fSfe TR @M@
MR (2 [oiew 3= 28 [ [ | 7B AR
S Sieg e AdFER & |

() What are crystalline and amorphous -
polymers ? Give the characteristics of
amorphous polymer. Define degree of
‘crystallinity ? Explain how crystallinity
of a polymer sample is related to its
tacticity ? 3+3+2+2=10
o =% SHTORRR I e g 2
SfRaOFR IRE@TRE RFBAR Srad |
Faoier A woIw AR el 7@l | 3@
o o «f WR GITBHTI 87we v
ST 33 ¢ | |

() Explain suspension and emulsion
polymerisation. What are the differences
between bulk and solution
polymerisation ? : 5+5=10

ST % AT AT &S o1 Il
N1 3T (Bulk) W% T3 THATER WS

NLFTZ Tz 4 |
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(g9 What is glass transition temperature
(Ty)? What are the factors affecting T
of polymers? Comment on T, of
isotactic and atactic polypropylene.
Briefly discuss the salient points in the
derivation of the WLF equations for
polymer. 2+3+2+3=10

- 315 +ifeda Taewl (Ty) B 2 TN T, T
5 & T eowe RS FF 2 ARG GI0D
iR AFT I Ty I €<® T ol |
AN I WLF T ToAAmaa (Fqo
sitarey 3 Raw/ e (201 T 4 |

'(h) Explain different factors which affect
the 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 both lower and upper
critical solution temperatures.

| 3+4+3=10
AN TEATTOR eoFe el (el [ifon
PRI I TN | I T GO A e
& el At @ R Bleedl |
IAN TIES ©F BN 2y B S FR [y
R T T T B! 751 (TS |
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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 -

S} RigFIee Seq el 1 ¢

(@)

(b)

(c)

(d)

The typical range of visible radiation is
Visible range ¥ ¥ &1 —

() 200-400. nm

(i) 400-700 nm
(i) 700-1100 nm
(iv) 1100-1600 nm

Define the term ‘precision’ of a
measurement.

(ST ‘precision’ T & 2

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

Cu2* 3 TAREGT At s=few Es|
(5% 7 q3% [7730)

In which of the following instruments
ZnSe (Zinc selenide) is ‘used as
detector ?
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e (Fo! =G oS ZnSe 61 Q2
I ?
() UV-visible spectrometer
- (i) NMR . spectrometer
(iii) X-ray diffractometer
(iv) IR spectrometer
'(e). What is diffraction grating?
‘Diffraction grating’ ﬁﬁ. ?
(f/ What is fluorescent tag?
‘Fluorescent tag’ f& ?

(99 Which of the following quantities are
displayed in a typical mass spectrum ?

GE] - (FINCOT O CHFEITS (AR TR 2

(i) Absorbance vs. wavelength

(i) Transmittance vs. wavenumber
(iii). Counts vs. m/z

(iv) Counts vs. ppm

(h) Which of the following materials is used
in column chromatography ?

TR (P! oMY B T AIF TS IS 2
(i) Silica gel
(ii)  Activated charcoal
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(i) KBr
(iv) CDCls

(1) Argon can be used as a carrier gas in
"~ gas chromatography. .
(State whether True or False)

(9% TG ATS AT (92 2619 Ar IR
77 | | (9% o 5% [F7731)

() Which of the following methods is used
in combination with a separation
method to develop a hyphenated
technique ? B

TER (TG Efoe AR ARSI TS
‘hyphenated’ *@fo? :

(i) NMR spectroscopy

(i) Mass spéctroscopy
(iii) Polarography |
(iv) Potentiometry

(k) Which of the following solvents is used
in NMR spectroscopy ? |

SR (N TRE GBI I W ?
(i) CD3;0OD
(i) CHzOH
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(i) H,O
(iv) CH3CN

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

BI2$ (RIS A L H-NMR signal (21 T 2

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

Ol gt bifHbr Tl 391 ¢
(aq) Why are liquid N, and He used in NMR .

spectrometers ?

NMR spectroscopy © <51 N, 9% He &7
IR I A |

(b) Convert 1 eV to kdmol-l.
1 eV'3 kJmol~! (&1 TGRS 31|

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

(mod (3P, TNo= aﬁmi aw
3G oI werrs 6 1% ?

(d) Why is three—electrode set-up used in
cyclic voltammetry ?
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Cyclic voltammetry © TSHwR e1gs a
JRRI AW ? |

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

T (TR EHT A B ooy AR AR

(/ What is the advantage of coupling gas
chromatography with mass spectrometry ?

Eezkatd s s o e Rap RG]
& JRal =7 2 '

(g9 What are the disadvantages of neutron
"~ activation methods ?

Neutron activation 2fafed SFIRAFTR &l | -

3. Answer the following: (any three) 5%3=15
R [zl foldbr Tel T4 ¢

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

FT-IR IG5 5319 Tl SO AmoTIT -
W%am

(b) Discuss the principle of XPES.
~ XPES I e IR o1l
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(c) What-are different decay processes of
radioactive isotopes ? Discuss.

(SGIHT SN2 b 27 ﬁfl_ﬂ decay ﬁﬁfﬂT’F{i
o

(d) Write briefly about the laminar flow
burner. What are the advantages and

disadvantages of this type of burner ?
2+3=5

Laminar flow burner ¥ & o3t &4
39 ARG W SRR =1

(e) Write a note on DNA gel eiectrophoresis.
DNA gel electrophoresis ¥ e feran

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

G-I =PToRR Bee Ba =ife @
R} P R GRNE

(g) What are different types of interference
observed in atomic absorption
spectroscopy ? |

Atomic absorption spectroscopy © (4l

v ”’fST Interference ¥ e &,
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(h) Describe the advantages of using
Fourier transform than dispersive
measurement in the infra-red.

Fourier transform 3 SR« dispersive
(IR gere & 2 I |

4. Answer any three from the following :
, 10x3=30
Oo ATl folabIq T6R T 8
(@) (i) Give a brief account for neutron
activation analysis. What are the

advantages and utilities of the
techniques ? _ 2+3= =D

Neutron activation analysis ¥ ISEre

W%ﬂl@aqﬁmmw
o1l |

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

. matter. S
y-<R= ?fmﬁiaﬂ— A ERSISEEROIGR TS
R =

(b) (i) How does electromagnetic
radiation interact with matter?
Explain by showing different
energy terms associated with a
molecule. 5
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fapep e I smidfe e FEWME
interaction ¥R ? O oI [fen «if&

EEIEENEI IS

(ii) Write five causes for deviation of

Beer-Lambert law. . S
Beer-Lambert law d fapifex olpor iR
GEIN

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

emitting capacity of a source ?
S 1+1=2

UV-visible spectrometer ¥ A< G&A
& 2 (P! .43 T R wwel [
IE?

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

brleﬂy ' 2
(oN2e AN T TFS IR I oz—dfﬂa
- fegm &

(iii) What is the purpose of using
monochromator in spectrometer ?
What are dispersing unit in
monochromator ? 2
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G TNOR® T @0 IR IR A
& ? W'F@03S dispersing unit & ?

(iv) Describe the photovoltaic cell with

schematic.diagram. 4
Photovoltaic cell 3 BfZe foa sifw sriw
A 1 |

(d) (i) What are determinate and
indeterminate errors ? Name three
types of determinate errors.

2+3=5

Riefrae e SRS oot B 2 fO o
fRfias g Raca &4

(i) What is normal error curve?
Describe the salient features of the

normal error curve. | 2+3=5
- Normal error foa & ¢ 3R @EBREZE
S RGN

(e) (i) What are the factors that favour
separation of a constituent from a
mixture by solvent extraction
process. Briefly discuss each. 6

TS e %ﬁﬁﬁwﬁm
%’wl |
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(i) From a solution containing nickel and
iron in microquantities, how can you
separate nickel by solvent extraction ?
Then how will you estimate nickel

. spectrophotometrically ? 4

Ni &% Fe 3 ff¥re @1 #[/1 Ni (S
TS ferd smform TR ik o=
R el | | -

() (i) How is chromatography used for
qualitative and quantitative
analyses ? 4

s BpIE I9eR IR A 2
(i) What are retention time and

retention volume in gas
chromatography ? 1%x2=3

Retention time ¥ volume 158

(iii) Draw the schematic diagram
" showing the important components
of GLC experiment. : 3

GLC T f3fes sige fofze foa =iz 2
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(g9 Draw a block diagram showing the
major component of high performance
liquid chromatography (HPLC)
instrument and explain briefly the
functions of each component.

HPLC 3 Rfer i« fog =i =iz |

(h) (i) Define chemical shift? What are
the factors affecting the chemical

shift ? - 1+3=4
Chemical shift 23 = & EACE
@oge [HS,Ia |

(i) How is separation of ions done in
case of time of flight (TOF) mass
analyser ? Discuss ‘the theory
involved in it. .4

TOF ([ SATPHR ©1 Redad @@
T IR 1

(ii1) Describe briefly electrdspray
ionization (ESI) method. 2

ESI #&fel R sy foan
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