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Contd.



| OPTION-A
 Paper : CHE-RE-5016
-V{Appvlicatiot.ts of Computers in Chemistry )
1. Answer any seven’ quésﬁons
(@) Write' the full forms of :
) BASIC
(i) ALU

(b). Write the difference between bit and
byte. L :

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

(@) Which of the following is not an output
device ?

) OCR
(i) Optical scanners
(i) Voice recognition device
(iv) COM
‘(e) Name the first computer in India.

() Define Operators,

(9) What do you mean by computer -
. PrOgrammmg language ? Give an
- eXample of a programming language-
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|

‘Name two chem'is&y softwares. .

()

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

() Define dynamic allocation of memory.

(k) What is meant by spreadsheet

chemistry ?

() Explain data processing.

2. Answer any four questizjns : 2x4=8
| (a) Explain the statementé
() LIST 20-40
(i) DELETE 10-30
(b) Write a BASIC program to find sum of .

numbers from 1-30.

List any two built-in functions in
spread- sheet.

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

()
(d)

What is the role of operating system in
computer programming ? .

il List out the functions used in EXCEL
for statistical analysis of data.
(g) Define logical and relative operators.
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(h)

Answer any three qu_éstions :

(@)

)

()

Indicate the implicit data based on the
‘variable name

(i) Length

(i) Volume

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

What is WINDOW ? Describe different
components of WINDOW.

What do you mean By computer

" network ? Mention different types of-
- computer networks.

Write explanatory notes on the following :

(] RAM

| (ii) Cache memory

Make a flowchart to print table of a

given number

~ What is a plotter ? Explam its working.

Define
languages. '

Write a BASIC program to find the sum

of first five even numbers. Draw a
flowchart for the same.
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5x3=15

any three programming .

i
|
!

4. Answer any three questions :

(@)

(b)

(@)

(e)
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10x3=30

Discuss various appl1cat1ons of
computer in chemlstry

Write the applications of spreadsheet ‘

‘to determine molecular mass and
‘density.

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.

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

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

(i) Explain about booting process.
: 3
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() Write short notes on the following : (any’ | or

two) o Draw a flowchart using spreadsheet for

() Memory of computer I R - determining the mass fraction and mole
. ) ’ ‘ ' fraction of each component in the
() Algorithm . . : following mixture of hydrocarbons :

() DOS commands ' 125g of methane, 125¢g of ethane and

(g) In filtration, the volume of filtrate | g 250g of propane
collected is related to-the time of :
. collection by an equation of the form

t=cVn

Where t is time in mlnutes 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 :

subject to

IA

10
15
24

X1 +2x5 + X5

IA

2%, +3xy ~ x3

IA

4x; + x5 + 3x,

A%
o

X1, Xy, Xg
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OPTION-B
Paper .CHE- RE 5026
( Analyttcal Method in Chemistry)

Answer either in Englzsh or in Assamese.

1. Answer dany seven of the following
questions:- 1x7=7

Tﬁmmﬁmmmmw?wo

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

w2 REITIS F-test I IR@l &2
(b) What is thermal analysis ?
ot Resd e |
(c) Whét is indicator electrode ?
T 'S e

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

come ?
<51 FFAR THRA WA 3300cm-! | RS
PR TR ! SigTe @ e ARG 2

(e) What is the function of the atomizer in
atomic absorption spectroscopy ?
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AR SRR acﬁﬁrﬁw« aﬂ%’ﬂﬁﬁm wf

&
State the Beer-Lambert law.

- R-CTHIOS ! B

(9

(h)

®)
0)
(k)

()

Why is a reference electrode necessary
in potentiometric titration ?

'w@aﬁamﬁamwmamﬁwm :

GRMRIE 2

Write the name.and structure of a
compound that can form chelate with

. b2+

Pb2*atﬂt‘ﬁtﬁ?ﬂ§ﬂ$ﬁ?i°ﬁmﬁ AR AN
W@ﬂéﬂﬁﬁm

What is a combmatlon band in IR
spectroscopy ?

R affiRe Rt Qe R

Which law governs the solvent
extraction process ?

PICH! TR TR R elfFI! bifFTs e

Write the name of a chlral derivatising

" agent.’

<1 PR AP A e
What is the unit of Rf value ?

R, T &3 f&e
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2. Answer any four of the following questlons
2x4=8

| wete Al QIS Riesaican o1fa6! e Tes = 8.

(@) The following values.were obtained for’

the determination of cadmium in a
sample of dust :

Y. 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.

: aﬁqﬁawwwawﬁmﬁcﬁw
CEGIRCRICGI S A G I

4.3, 4.1, 4.0, 3.2 (mg/g) ,
@W3 2mg/gWWﬂ?9ﬂﬁm9ﬁﬂTW
Qo I 7 0.831 (T AR 4 I IW) |

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

Wﬁzmmwﬁamﬂ@ﬁmm

IR e [ oka?
L”'fl \\\CO L///,, aNCO
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(c)

Explain the TG curve for calcium .
~oxalate monohydrate with a suitable
diagram.

| %WWW@NWWWWW

(d)

{9

TG WWWI

-Dlstmgulsh between enantiomers and

diastereomers by g1v1ng suitable
examples.

TogE TWIIN :mw iamﬁi@’sna %
BIRCERETRE Ay Bl

- What is thin layer chromatography -?

In what way it is supenor to paper
chromatography ?

A (e S e b2 Cﬂmmﬁm
3 fowE Tewe

'Name different types of vibration that

are observed in case of a polyatomlc
molecule.

.@Wﬁwaﬂﬁa & o) cvnatﬁf—aw |
W ‘

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

i Res P T AR w R ee
e
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() Discuss the effect of dllutlon on
. conductivity.
ﬁﬁa@wewm mﬁmwm
;|

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

w—ﬁm@mﬁmfﬁwm%@ww

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

ﬁmwwmm@aﬁgm@wvﬁ
g RIw wicesar i1

(b). Define ion exchange chromatography
Explain the principle involved in it by
taking a example.

R R @R A R Sete
W%WWWWWWI

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

IR?@%@TWMWWW
@§§?‘WWI

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

(9)

(h)

TR 7 B TR @S aipet ey T -
AR W @R IRDW I AR e

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

B! Rl m@’ﬁfﬁ%‘m 6 SIR¥AZ (AR
Bfee Ba o 11 TR =T BRbRT
vl TR 75! AR T 3| -
Define systematic and random errors.
How can systematic errors be reduced
during analysis ? : 2+3=5
TR 6 WIS Ao g e et | Rosmes
FTICANS TG THOS T (I FAR AR 2
What do you mean by titration ? What
are the basic differences between pH

metric¢ - titration and conductometric
titration ? 2+3=5

353&@% e & 3= 2 pH (UG SIRG™ ©is:
PCIE TS DIRGER Mo =iy &2

Discuss the process of determination
of pH using an electrochemical cell
involving a hydrogen electrode.
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RS G G IE ReReaz T (F1F IS
IR pH a3t &S Snetv |

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

T FraA Rt R o T I 3
(a) Write brief notes on : 5+5 10
TS AT, @oS K cT‘ilaST Rl ¢
(i) Gas chromatography
(ol T AR |
(ii) Gas-hquld chromatography
(RO TN A

(b) Explain the qualitative and quantitative
aspects of solvent extraction in terms
of metal ions aqueous solution.

ST TR 2R 4I9F SIE fR5iTe Bk NEeie
QNTE ST TGP e TocF Iig fovall |

. (c) -What'is potentiometry ? How are they

classified ? Discuss the basic principle
. of potentiometric titration. Explain the
.construction and working of a
potentiometer w1th the help of a labelled
diagram. 1+1+4+4=10

3 Sem-5/CBCS) CHE RE L/2/3/4/5(6(G 14

4+6=10"

(d)

(e)

WW%?WW@%ﬁW -

- e AR o SR T S

wmw@a@ﬁm«mmwm ’

.WWWWI

(i What is an equivalence point ?
- Write briefly about any two
techniques used  for the
termination of equivalence point.

' 1+4=5

e A= T a—
Rizecat 75! (SR R st Bt
(i) Write a short note  on

conductometric determination . of
pKa values. - S

pKaww?mﬁasﬁmqwoﬁ—m
oY (oIt ferar| SN

Describe how UV-visible spectroscopy
can be used for — 5+5=10

wee AT @ FEWE UV- v131b1e‘.'
acﬁﬁﬁ@mwwm— i

. ) Estimation of metal ions from

. aqueous solution

TR TR 911 1S TR A S
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(9)

. spectroscopy

(ii) " Determination of configuration of
‘geometrical isomers.

S CATE [t Rt s

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

fofee Pav TTe Bt SR SRR
e 39 Rfer o @RI 39 =0
9mswﬁ%$vwmmmqa¢%ﬁ"aﬁmﬁsﬁkanwrﬁw

' oﬁs—ﬁw\maa%ﬁaINﬁW|

Explain the basic principle of IR
spectroscopic technique. Describe
different- components of an IR
spectrometer. Mention two advantages
off FT-IR spectrometers over

. conventional IR spectrophotometers

that use a monochromator

3+5+2=10

IRaﬁﬁrﬁwWWwwmﬁ
IR ¥fienidred I5q Rfoq s aofar w401

" WAGCNGI IR I AT IR (e

3T goIe FT-IR AR 7a9 757 R
Tl =1
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6+4=10

M

(i)

(ifi)

‘Write about various samphng
techniques for solid, 11qu1d and
gaseous samples used in IR
spectroscopy. - 5
IR 3feiReiTe aRES Coilb], TEnat =i
cﬁ%wmﬁﬁm c%‘mmﬁm
frar

Determine the total number of
normal modes of vibrations for CO

and CH,CI molecules. , 2
CO, SR CH,Cl 993 I TR A0
SRER P WA Bheveat |

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

' 3

SRR SR éﬁ@ﬁm @
ol g SfStasie [ qeme TR
fen asis R T =i
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- OPTION-C

Paper : CHE-RE-5036

~ (Molecular Modelliny and Drug Design)

1. Answer any seven from the fellowmg

(@)

(b)
()

(@)

(9

rectangular Cartesian coordinate

(h)
()

1x7=7

Who did devise space ﬁlhng 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

system ?

What is a symmetric matrix ?

How do you define a protein ?
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2. Answer any four from the following :

(@)

(b)

(d)

(e)

¥ijj

2x4=8 -

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

How do semiempirical methods differ

from ab-initio methods ?
What are CNDO and INDO ?

Describe briefly Born-Oppenheimer
approximation.

What do hard degrees of freedom refer

.to ? Define H-bonding in the context of

molecular mechanics.

What do you mean by'~molecu1ar
docking ? ‘

3. Answer .any three from the following :

(@)

()

(c)

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

5x3=15

Discuss briefly computer hardware and
software with proper examples.

Illustrate Hellmann-Feynman theorem.
How is this theorem significant during
the calculation of the derivative of
energy ?

Explain different solvent dielectric.
models. ~

'Contd..
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(d) What is the significance of cross terms | (d) How is a computer simulation set up ?
" in a force field ? Discuss briefly about | How are non-bonded interactions
. the class 1, 2 and 3 force fields. | evaluated in an MD simulation ? What
o 1+4=5 ' is the role of group-based cutoffs ?
(e) What do you mean by central multipole _ , ’ | 4+3+3=10
' expansion ? DiSCL:lSS briefly the point- " (e) What is corﬁ arative mod lling ?
chafge electrostatic models. ~ 3+2=5 . “ Explain the geqﬁence allignlrlnegnt
: i Discuss briefly the threading and
4. Answer any three from the following : - 3 molecular docking téchniques to predict -
' _ 10x3=30 the structure of a protein. -'
(a) How can one distinguish among . , 2+2+6=10
minima, maxima and saddle points ? () What do you mean by protein folding
Give a typical expression for "a : and unfolding ? Discuss the underlying
molecular mechanics potential energy " principles to construct and evaluate a
function of the type used for comparative model 4+6-10
 macromolecular simulations. How is o ' :
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) lllustrate the underlying principles
“involved in the Simplex method and
the sequential univariate method used
to minimise the energy. 5+5=10 .
3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/6 20 5/ CHE#EUWJSWG 2 Contd.




OPTION D ‘
Paper CHE- RE 5046 -
N Novel Inorganic Solids)

,Answer éither_in English or in Assdmese. '
1. 'Answer the followmg quest10ns (any seven)
_ O Ix7=7
| woTe TR e e ¢ (ﬁzasrz-w ebY)

(a) What ratio decides the effimency of
nanomaterials ?

@ oy ISl @RRY Spe W
m?
(i)  Weight/volume (\‘3@&'/“511?1_'{)
(ii) Surface area/ volume
(sfprera/SIe)
o {iii) Volume/weight (NTSH /\GTH)
(iv) Pressure/volume (519/SNTSH)

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

R (FRRY MY FIRAR Tiee KT R
TS SIo T2

(i) Metals (4g)
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[

. @

(@)

(e)

(i) Cera.mics‘ (ﬁi\ﬁ?) ._ :

(iii) Non-metals (S4IP) |
(iv) Polymers (IZAM)

Nano-sized polymeré built from
branched units are called

MAYE €FFT T 4TS G AR
RIS Qe =R
(i) dendrimer
+ (CefER)
(i) composite"

(F(fEre)

.(iii) carbon-based material

(IR )
(iv) metal-based material
. (TS i)

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

G PSS %ﬁw Ryyes s+ |
(%% @ 95%)

What are the major ingredients of
traditional ceramics ?

| Wﬂ@ ﬁwﬁw%z
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(g
© FERIZGTR 2

()

®)

0

(k) .

‘What is brass alloy composition ?
forea et e Be
What are fullerides ?

What are super alloys ?
PR T @ e

Solution of pure buckmmsterfullerene

has a colour of
(lel in the blank)

ﬁ@%aﬁﬁﬁ%@ﬁﬂm%ﬁa\
(vra‘?év?zﬁwr)

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

(2RT TN fAsfiore w e NECIOEE|

ferat|

What do you mean by solid state
synthesis ?

| o o) A I B 3@ e

n

‘Name one technique used to measure

the size of nanoparticles.

@ I SR [y sikaee v A

S GBI TN 4|
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2.
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Answer the following : (any four)

2x4=8

T fracarr et i ¢ (R sy

(a)

(b)
(c)
(d)

(e)

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

PN REFE Tiftronz TR of Fee
= IR o1 |

What are natural and artificial
nanoparticles ?

What is a one-dimensional metal ? Give
examples. ‘

e 4y e Snret fal |

What is the molecular structure of
carbon nanotubes ?

-ww’ﬁmﬂs{@wﬁ%mﬁs?

What are refractories ? How are they
different from ceramics ?

RersRwr 2 et sore Fidet AIdw e

-What are single molecule magneté

(SMMs) ?
fizaet TR @ais (SMM) TR e
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‘ (g) -What are the % of carbon in pure iron,
cast iron and steel ?

R R, T SR o Dere R oI

ARl i 2
(h) Mention two important apphcatlons of
super alloys.

BT GETTT 75 é#w‘f W T 41

3. Answer any three of the follow1qg :

(@) What are morgamc plgments and where
are they used ? Dlstmgulsh between

inorganic and organic pigments.
3+2=5

e P B S 2 TS T
R (O AR e PO S
o5 (R

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

szm@ﬁaawmﬁam

(c) Based on the composition, how are the
ceramic materials classified ? Discuss
.each of them. ' 2+3=5
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(d)

€N Qe R AR Ao 5 |

What is a ceramic coating ? What is
the d1sadvantage of ceramic coating ?
' 2+3=5

' fﬁmmﬂﬁvmﬁawmﬂam

(9)

‘)

&

Distinguish between thermoplastics and
thermosets. 5

m%mmwﬁwm@mw
e ]

What are’  self-assembled nano-

" structures ?. How. are these nano-
. structures controlled ? = 2+3=5

TG CRARE [r @R Ao

@ gt RIS

Write a note on bionano composites.
. S
T FfEreT 8oRS (GBI fora |

Give one method of preparation of gold

- nanoparticles. . 5
o G AGOTR G5 TS Tt
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4. Answer any three of the fbllowing'

questions : :

wo R b et B 3

(a) Discuss various methods used in the
synthesis of inorganic solids. 10
WWW'-‘!#W AT SR WA
M1 ' L

(b) What.are conventional engineeriﬁg
matenals ? Discuss their limitations.
5+5=10

sTRMe TfeAlRe MR [Fe CRERR
TS AT 1 |

(c) Write notes on the following "
' 2x4=10

were AIRT (O ¢
(i) CNT
(beaf)
(i) Molecular magnets
- (R p)
(ii’i) Polymer matrix éomposites
@AM hw Firs)
(iv) Duralumin

()
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(d) () What are cutting tool materials ?

. Discuss their various types and

+ ' applications. . 2+3=5
e g o e Bdes Rfew

TP w19 IR IR SO

-4l :

(i) Discuss the fabricating
characteristics and applications of -

~ various types of cast iron. S

i3 SiEeT fon ST (PR of
Wi JRYFTZ SICEIA! 4 | |

(¢) Discuss two commonly used bottom-
up methods and two top-down methods

" for the syntheses of nanomaterials.
- 5+5=10

s SRS 10T TN Sl AR (S
75 B TG ATS SHTEDA |
(/) What are bio;inOrganic nanomaterials ?
Write a brief note on their applications.
3+7=10
@sge ol (B 4TS F|

(g) Discuss various techniques used in
characterization of nanomaterials. 10
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- Rfen o Raw Remera st w1

(h) Write a note on various green methods
used for the syntheses of nanoparticles.

10

mmaﬁawq—wmwm

8oigo (BIl Tt |
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OPTION-E
Paper : CHE-RE-5056
(Polymer Chemistry )

Answer either in English or in Assamese.

1. Answer any seven the followmg questlons
1><7 =7

Wﬁ?ﬂ Rt Arebt oo el a8

- i) Which of the following is a bio-polymer ?
oo (IO B TSR (T 2
(aq) Buna-S
I-S
(b) PVC
(c) Protein
oo
(d) Polystyrene
oofeRiRRe

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

ITAN a%i— 4! aam@a mmfm @51?11 5
T—

(a) rate of polymerization
TR ATl
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.(b) degree of polymeﬁzation : (iv) Which of the following is a fibre ?
R W oo GO R SR 2
(c) steady state (@) Nylon o .‘
‘ S (b) Neoprene .
(d) kineﬁc ‘chain length B _ B = ko]
m ‘T{’Wl’ m : . (C) PVC
(i) Neoprene is a polymer of | - . (d) Buna-S
i , . : —
forfem T TN gl
. ' (v) The abbreviation of PDI refers to
(a) 1isoprene . o] ~ ) ‘
S PDI-{3 g FAGI J& —
' B ' (a) polydispersity index of polymer
(b) chloroprene AR RIS PIF
gl ' ‘ : ~ (b) name of the polymer
' ’ IAINE AN
{¢) acrylonitrile L |
- (c) polydiagonal index
GEPIZET IRBI2 - ,
, I PIT
(d) styrene ~ (d) molar mass of a polymer
Bi3fRA | TR W ©F
J : ' '
“ 3 (Sem-5/CBCS) CHERE1[2/3/4/5/6[G 33 Contd.
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(vi) Which of the followmg isa step growth _ o (vm) Exarnple(s) of co- polymer among the
polymer ? ! ' following options is/are
e (RRINCBT I iol-ofd TN 2 - e AR foese ﬂzmﬁm(m)
(a) Bakelite - - T |
@S S . (@) Nylon-6, 6
S - FEH-6, 6
(b) Polyethylene |
 GERIEGD] : | (b) Terylene
(c) 'IC';;eﬂon'_ _ ‘ ) BumasS
=H o o | -
@ Pve | | | (@) Al of the above
(vii) Which of the following is an example G, CFI!
of homopolymer ? | s
O (PINCOT @B AN Wﬁ ? . (ix) Identify the incorrect statement :
' | A5
(a) - Bakelite | wog SRE! AR el
| i ' | (a) Polystyrene is a thermoplastic
polymer.
(b) Nylon-6, 6 P
Ry Al I
| A6, 6 AfeTBiRfRA ! |
(c) Terylene : : (b) Protein is a natural polymer.
GRftm. | - .- - aiftw uRy 2ipfes I |
(d) Neoprene | ' (c) Polythene is a copolymer. |
fRerfem sifeiam @Ry RN |
3 Sem-5/CBCS) CHE RE 1/2/34/5/6/6 35 Contd.
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i (d) Bakelite is formed by step- growth
| _ , polymenzatlon

Q=516 IR BT ([FCNZ9 519+
il

(x) The functionality of glycerol is three.

(True/ False)
%ﬁfﬁ IRIfer (Functionality) R

(¥%/98%)
(i) Al (C2H5)3TLC14 is known as Zieglar-
Nata catalyst. (True/ False)
Al (CszA)s TiCl, 3 fEEIR-=IG! oo I
EFIT A (5%/98%)
(xii) Crystalline polymer is more soluble
than amorphous polymer. (True/ False)
E:;:maawgﬁﬁvﬁhmmmaa@awﬁﬁ%avﬂ%¢
e - (5%/58%)

2. Answer any four of the following questions :

R Rzt G e ey fmt o
(@) How does a homopolymer diffef from a

copqumer ? Explain with example.

3 (Sem-3/CBCS) CHE RE 1/2/3/4/5/6/6 36

2x4=8

sm%ﬁaﬁﬁvw$vm?ﬁvwﬁaﬂm$s9m&mﬁ$?
TR 39 A1
"(b) Draw the structure of the monomers of
the following polymers :
o il AN PR GRIGA 7o
i ¢
(i) -~ Natural rubber
e TS
(i) Sucrose
P
(c) | Name any two commonly used initiators. '

in free radical polymerization.

G AT oS T Riczercal
vl W (initiator) I W vl '

(d) Write two important applications of
polyvinyl chloride.

ﬁﬁﬁ%m@ﬁaﬁﬁmﬁ'ﬁﬁﬂmmﬁﬁﬁﬁﬁaﬁxﬂﬂ

91
(e) What is block copolymers? Give
examples.
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(9)

'(h)

PG FEIZIIN .(block c;o
U ] polymer) & ¢
Tz fa . ' "

What are silanols? Ho'w-can.it be

formed.

PaRR & m%@ﬁﬁsmmafﬁzﬂrﬁé ?

What are living and dead polymers ?
ﬁ%\wmq@mﬁiﬁm%{@f ?

Vhat do you mean b
: y low densi
polyethylenes ? Write its uses. ensity

A < AR T 5 a1 2 B
Wan Rt

Answer any three the '
questions : . of the fOIéO‘éVing
« x3=15

@

Gnl/e the. mc?chanism of coordination
polymerization using Ziegler-N
catalyst. e

-0 SRS TR R sy

| IR iR B

(b)

Deinve an u'.express'ion for overall rate of
polymerization for anionic polymerization

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G 38

R e A S T
sifecae eI Sfeatt |
(c) Write short notés on the following':'
. ' 2.5+2.5=5
oo fiml (HBR el ® 5 et Brd ¢
(i) Conductiﬁg pol‘yrﬁér '
s N
(i) '~In1.1ib.i1':ors '
QR

- (d) What are the basic differences between
addition and condensation polymer .?
‘What are the basic criteria of a monomer
for condensation pqumerization ?

' , 3+2=5

@M T oW AT &S 7

NP B R 2 e RRNEER A

SRIE 1 AR FA 2 R R 2

(e) Describe the steps involved in the
polymerizatipn of ethylene via free
radical mechanism. |
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(9)

W«Ww«amﬁ@mﬁwq
Rferae ﬁ’r'\‘?a' QPTG 4 |

How do you explain the functibnality

of monomer and how does it affect the .

‘polymer formation ?

GG <BI IR (functionality) R

IR IR O Z =N i
I I (o 2 e

How can you distinguish between
following ? ’ '2.5x2=5

TS AR e (Tt w11y (Tt 2

(i) Thermoplastic and Thermosettlng
polymers

anmmmwm’wﬁ?@msﬂ

(i) Orgamc and Inorganic polymers

MWWW%

(h) Nar.ne .two commonly used 1nitiators in
-cationic polymerization, Explain how.

chain termination occurs in cationic
polymerization mechanisms.  2+3=5

3 (em-5/CBCS) CHE RE 1/2/3/4/5/6/G 40

T TR ToTS TS 1! AR
i el | Bt eIt PRI et
@iy R = T =

4. Answer any  three of the following
questions @ o 3x10=30
o’ fcet forast e Ted famt e

. (@) () Define degree of polymefization.
How is 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.

| - 5
TR TR TS | e
Al FoTS TRAITRE X5 SeRE S/

S 5 2 26,000 IR WA
SRR oG R Sl S A |

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

G ITAMACR FERE Rowow
SNl 31 | ATE I WA &2
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®)

Why is mole_culér.weight of polymers
taken as ‘average’? Explain viscomeftry
methods of determining molecular
?velghF of polymers. Explain the term
polydispersity index’ of a polymer.

| - | 2+6+2=10
TR AR S5 [ “a1e’ Bowe! oty 1
[ 2 IFANR WRE o1 Refem A Srarot
RSN I M| RN 7RIS i
T & 3@ A =4 » |

_ Briefly discuss the method of

preparation of the following polymers:
. 2x5=10
ST 1 8 '
(i) Nylon 6, 6
A 6, 6
(i) Buna-S
ZI-S
(it} Polystyrene
AFBRRY
(iv) Polyamides
iz

"(v) Polyvinyl chloride

sAfcifenizs iz

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G 42

(d)

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G 43

. between .

Explain the classification of polymers
on the basis of structure and tacticity.
Differentiate between the terms

‘alastomers’ and ‘ibres’. 4+4f2_—-¥10
* ai3w o (R @sie 7R TmaMem.

Ry () RroTem &1 T Y | FBAR
e SiEE WEE AfwEs o 4

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

SRR ITAMT RREIER Trad F4

FrroreR 3l "ThAE AR T | =@

A e e g @oTs MR
{8 91 ? | .
Explain suspension and emulsion

polymerisation. What are the differences
bulk . and solution

polymerisation ? 5+5=10 .

w%@m@mﬁ«qmﬁs@tm
+41| 9% (Bulk) S T méﬁwﬁ eI

sz v |
Contd.



(g) What is glass transition temperature

(h)
. the solubility of polymers. Derive an

(Ty)? What are the factors affecting T,
of polymers?.Comment on T, 051%
1sqtactic and atactic polypropyl%ne.
Bne.:ﬂy discuss the salient points in the
derivation of the WLF equations for.
polymer. ~ 2+3+2+3=10

15 AR T (T,) B ¢ @A 7,4 T
& & 51 eoive 3 IR ¢ T HIHF

| R GUBFOF I T, T 8ol Ty fan

méﬁa AR WLF A9 Sopoives (oo
eicarey I Raw/ e 25! B = |

Explain different factors which affect

expression for free energy ch

press! ange fo

mixing o_f a polymer solution. Dragw th;

phase dlagra}m of a polymer solvent

system showing both lower and upper

critical solution temperatures.
3+4+3=10

mﬁamﬁﬁmﬁ 89O AT (st [feq
TIP3 9 | 2@ T3 GO A Rl
T& e e 9o MR Sheat |

AN URE O GBR e B weaw o) B

IR T T el Tl wpt rgeat |
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OPTION-F.
Paper : CHE-RE-5066

(Instrumental Methods of Chemical Analysis)

1.

Answer

Answer any seven questions:

either in English or in Assamese.

1x7=7

e Rl ebiy Tet FE
' (a) The typical range of visible radiation is.

Visible range' I AN T —
() 200-400 nm ~
(i) 400-700 nm
(iii} 700-1100 nm
(iv) .1100-1600 nm '

(b) Define the term ‘precision’ of a
measurement. ~

(w1 ‘precision’ W ¥ 2

(c) Colori

(@)

metric determination of Cu?* a
supplied sample is an instrumental
method. (State whether True or False)

Aol R 1o T
(% @ T [o7)

e 'following instruments

In which of th ‘
elenide) 1S used as .

ZnSe (Zinc S

detector ?
Contd.
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(e)

(9)

()

A WWW—ZnSeWW
IE?

(i) UV-visible spectrometer
() NMR spectrometer
(i) X-ray diffractometer
(iv) IR spectrometer -
What is diffraction grating ?
- ‘Diffraction grating’ & ?
What is fluorescent tag?
‘Fluorescent tag’ & ¢

Which of the followin
g quantitie
displayed i In a typical mass spectrsuna'lr g

O (I ST (SRS (AT TR 2

() Absorbance vs. wavelength

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

(iv) Counts vs. ppm

Which of the followin
in column chromatogrr:;:;nfl 15 sed

O (PINCD! 1714 TS 05 A g o ¢
(i)  Silica gel |
(i) Activated charcoal

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/6 46

(%)

0

(k)

(i) KBr
(iv) CDCl3

Argon can be used as a éarrier gas in

gas chromatography. :
(State whether True or False)

(1R @’cﬂ%ﬁ@' =S (o BB Ar I/AY
|l (&% ﬁW@ﬁﬁ?ﬂ)

Which of the followmg methods is used
in combmatlon with a separation ' -
method to develop a hyphenated

technique ?

R P! e vjoﬁs‘mq G TS -
‘hyphenated’ "Fd—lF_ ‘

(i) NMR spectroscopy
(ii).' Mass spectroscepy :
(i) Polarography
(iv) Poteﬁﬁometry

Which of the following solvents is used

_in NMR. Spectroscopy ?
o GRS AR (R TEAID TI
) CD30D |
(i) CH3OH

Contd.
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(i) H,O
(iv) CH,CN ’ |
X . . v

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

BI%% (2CFR A 'H-NMR signal (o1l T 2

:2. Ansyer any four from the following :
o | | . 2x4=8
(a) Why are liquid N, and: He used in NMR
spectrometers ?

NMR spectroscopy ©
Y © OFet- N, i< H
I T | ’ e

(b) Convert 1 eV to kdmol-!,
1 eV3 kJmol-! (51 wvlisRe 1|

() What are the advantages of a double-

~ beam spectrometer over single-beam
spectrometer ?

AOIR (o AGIRT Wﬁn
m@%ﬁ%ﬁmw%ﬁfmi a

(d) Why is three-electrode set- -up used-in
cyclic voltammetry ?

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G 48

3.

~ Cyclic voltammetry © Rofolel 23T o |

()

(9)

R T W 2

What informafion can be obtainad from
mass spectrometry ?
Wmﬁ’cﬁam%ﬁs@umwﬁ? .

What is the advantage of coupling gas .
chromatography with mass spectrometry ? -

D AR B9 (IR b TS St

- RRa = e

What are the dlsadvantages of neutron

" activation methods ?

Neutron activation &3 SRR ot |

Answer the following : (any three) 5%x3=15

o fArrer fofs Tes = &

(a) " Describ

(b) DlSCllSS the p
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e the sample" preparation
techniques in FT-IR spectroscopy.
FT-IR (™RG3 T FEFIN om%ﬂsg |
7z ol

rinciple of XPES.

 XPES aﬁwm‘
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- .(¢) What are different decay proc’esséé of

radioactive isotopes ? Discuss

AT 1355 7] .
3 d '
(._\QT@RII TR Rfen decay aferarm
d . ' '. ' N ‘ .

(d) Write briefly about the laminar flow

P B d X f th a f b 9

Laminar fl _b burner I
WWWQ@%’:@&?WM,

e} Wri ‘
(e) rite a note on DNA gel electrophoresis
DNA gel eleci;rophoresis g ﬁﬂm feran

beam 1Si |
.

R PR BB
SIGL R M PES © ba i Qe
Pl SRR R i
(g9 What are diff; .
} erent types of i
observed in atogliCOf 1rk1)terferepce
spectroscopy ? absorption

Atomic absorpti
Oscopy © (4l

faa ﬁf\—:{\-a' Interference 3 Rty foray
$ |

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G 50

(h) Describe the advantages of using
Fourier transform than dispersive
a-red.

measurement in the infr c

. Fourier transform 3 FRETR dispersiv
e gee & 2 g et

wing .

r any three from the ‘follo
. 10x3=30

4, _Answe

v et fofabia Tet T ¢
@ @ Give a brief account for neutron

activation analysis. What are the
advantages and utilities of the
2+3=5

techniques ?
" Neutron activation analysis I SRE

st Fral | T FRARR S TR

- T
(i) Describe different types of
interactions of y-radiation with
| 5

i) 1ec£romagnetic

(b) () HoW does elects
) 0 radiation if teract with qlatter?
Explain by showing dlffe:rent
energy terms associated with ag

molecule.
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ﬁ?ﬁmﬂﬁf*ﬂ M TV R
. interaction I ? & b '
4RI Iy = R

i) Writ
(i) Write five causes for deviation of

Beer-Lambert law. 5
Beer-Lambert law?: '
. .awﬁﬁlz‘ff%? 551

(c) (i) Whati
| Q) usf:;t is the most common sources
by Iin UV-visible spectrometer ?
i Rarameter affects in the
N8 capacity of a source ?
‘ - 1+1=2

UV- . . ’ .
& ?f"SIble spectrometer 3 e T
(PIRCD! 4578 Beot Rt e Bl

IR ? .

(i) What ar
in Opticilthii t{rpes of filters used
struments ? Wri
AIN€ ? Write

briefly.
(KBS a‘fﬁﬁm ‘ i

11] '
(ii)) What is the purpose of using |

monoch i
Tomator in spectrometer ?

. What :
o are dispersing unit in
nochromator ?
{ ] 2

(Sem-5/CBCS) CHE g V2345606 52

oI5 DO WAty IR TR AT

% 9 W EvIo dispersing unit & ¢

(iv) Describe the photovoltaic cell Wlth
schematic diagram. ' 4
" Photovoltaic cell 3 5 oo it =%

w0

@ (i) What are determinate and
indeterminate errors ? Name three

types of determinate errors. 4
E 2+3=5

s e el gt i ¢ fO e
ffs g R frnn

i) What is normal error curve ?
Describe the salient features of the
2+3=3

normal error curve.
Normal errormﬁ ? 2R Sl - L
e Tl

are the factors that favour
constituent from a

(e) (i) What
xtraction

separation ofa
mixture by solvent €
process. Briefly discuss €ac

|

Contd.
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| (ii)‘

/U

@

(i)

.Frora 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 fife @@ sl Ni oo
ﬁa@;ﬁm’w Mo T MR | o
mﬁmm@ﬁmi cm QS NECHEED

How is chromatography used for
_qualitative and quantitative

analyses ? '

What are retention time and

chromatography ? 116x2=3
Retention time W% volume & ¢

D
raw the schematic diagram

Showrin, .
f owing the important components
of GLC experiment. 3

GLC 3 RSy wemg e Bz st 2 .‘

' Sem-5/CBCS) CHE BE 1/3/3/4/56/6. 54

4
|
!
i
[

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

HPLC « ffow ot fa off R ot

(h) (i) Define che.mical shift? What .are
the factors affecting. the chemical ‘

shift ? .. 143=4
Chemical shift ﬁS 13 B ﬁ‘ IR
@sige RS | - ‘

(i) How is separation of jons done in
case of time of flight (TOF) mass
analyser ? Discuss the theory

 involved in it. : *
TOF- (@ SR o1 Ko
e T Fl ‘

i) T i jefly electrospray
iit) Describe brie !
( ionization (ESI) method.

ESIWWWW‘

2700
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