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 CHEMISTRY
_ ' (Regular Elective)
Answer the Questions from any one Option.
. OPTION-A
. Paper : CHE-RE-5016
(Applications of Computers in Chemistry)
OPTION-B
Paper : CHE-RE-5026.
( Analytical Methods in Chemistry)
OPTION-C
» Paper : CHE-RE-5036 -
( Molecular Modelling and Drug Design)
. OPTION-D
Paper : CHE-RE-5046
( Novel Inorganic Solids)
’ - OPTION-E
Paper : CHE-RE-5056
(Polymer Chemistry)

OPTION-F
' Paper : CHE-RE-5066 :
(Instrumental Methods of Chemical Analysis)

Full Marks :- 60
- Time : Three hours
The figures in the margin indicate
full marks for the questions.



- OPTION-A
Paper : CHE- RE 5016

(Applications of Computers in Chemistry )

1. Answer the followmg questions : 1x7=7
(@) Define an Algorithm.
(b) Give example of a.built in function.
(c) Define debugglng |
(d) What is a BASIC statement" :
(e) - _Deﬁne string constant. '_
A ) | What is meant by spreadsheet
chemistry ? .
(g9 Name one operatmg system command
‘in BASIC.
2. Answer the following questions : 2x4=8
"(a) Convert the number [011011], into’
~decimal and [0.564],, into binary.
(b) Matrix A= 3.0000 -0.5000

-0.5000  3.0000
Matx;ix B= 0.7000  2.0000
20 07000

Then find A*B
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3.

(c)

(@)

(@)

®)

()

(d)

Indicate the implicit data type based

on the variable names
COUNT, JOINT

Write a BASIC program to calculate

F(x) =2X2 + 3X + 4 for different values
of x=1 to 10.

Answer any three questions : - 5x3=15

Draw a schematic'diagrarh showing all -
the components of a modern computer.

Write the BASIC statements to produce
the followmg effects:

(i) 1-D array to hold 50 items of data

(i) Assign a string MAXWELL
DISTRIBUTION to the variable.

Describe the different types of operators
with examples in C-language.

Or '
Calculate how much strap iron is

needed to reduce 500kg of stibnite to
pure antimony as per the reaction

Sb,S; + 3Fe — 3FeS +25h

Write explanatory notes on the
following :

(i) RAM (iij) ROM
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(e) Write short notes on the following :
(any two) 3

i) IF statement
. (i) goto statement

(i) REM and LFT statement

4. Answer any. three questions:  10x3=30

(a) Systems of 31multaneous equat10ns are
-gIven as ~

AlX + BlY = Cl1

A2X + B2Y = C2

Write a BASIC program to compute the
values of X and Y.

(b) Explain the apphcafions of spread
sheets to estimate the following :
(any two) .

(i) Molecular formula
(ii) Molecular weight .
(iii) Density
(c) Write a BASIC program fo corhpute‘ rate

constant of zero order reaction.
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(d) Lattice energy on the basis of Born-
Haber’s cycle can be calculated for a
reaction as follows :

e.g. for the reaction

Na(g)+Clz(g)——>NaCl this cycle i is

as follows
Na(s) czz(g)
sy
Na(g) - . -Cl{g): -
VP |-EA
Na* - CI'(g9)

NaCl

-Q=S+IP+%D-EA-U, where S
is the heat of sublimation, IP is the
ionization potential of Na, D is the
dissociation energy, EA is the electron
affinity, Uis the lattice energy and Q is
the heat of formation. On rearranging
it ' '
~U=-Q-S-IP-%D+EA
Or U=Q+S+IP+%D-EA

Draw a flowchart for calculation of
lattice energy of NaCl on the basis of
above Born-Haber cycle. ‘
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(e) Write short notes on:
(i) Newton-Raphson method
(i) Cheminformatics )

() ~ Draw a flowchart using spreadsheet for

' determining the mass fraction and mole

fraction of each component in the
following mixture of hydrocarbons :

- 125 g of methane, 125 g of ethane and
250 g of propane -
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OPTION-B
Paper : CHE-RE-5026
N Analytieai M_ethod‘iri Chemistry )
Answer either in Eﬁglish or in Assamese.

1. Answer the followmg questlons as directed :
‘ : 1x7=7
(a) The closeness of a result to its true
value is called., . (Fill in the blank)

Sal <01 FEARETI AT AT TS A AP
Q@ = | (T A% 259 )
(b) Accuracy is expressed in terms of '
| (Fill in the blank)
AidTel____ 7R o N R |
, (0T 1% 739 7))
(c) Name the Electromagnetic Radiation
with longest wavelength. _
wpiEecs Aeel W\W Rypeem ﬁﬁWﬁ
% forat |

(d) ' What is the wavelength range of IR
radiation ? '

IR Riein saitnde Ao R 2
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- (e) Write the mathematical correlation
between absorbance (A) and
transnnttance (7).

SRURTS! (4) I @wﬁm (T) I e
sifafess 7o ol |
(f) - Mention one apphcatlon of atomic
spectroscopy.
- Atomic spectroscopy LU g BE
| '
' (g)° What'is’ an ion-selective electrode ?
- ‘Q“ﬁ?’vs ﬁs ?
2. Answer all questlons : - 2x4=8
el e Tl ol 8

(a) Analysis of a sample of iron ore gave
the following percentage values for the
~iron content: 7.08, 7.21, 7.12, 7.09,
7.16, 7.14, 7.07, 7.14, 7.18, 7.11.
Calculate the standard dev1at1on and
coefficient of variation for the values.

wizsd wﬁfm T aft Resma R st
SRR SRS oI WA 2 2 7.08,
7.21,7.12,7.09, 7.16, 7.14, 7.07, 7.14,
7.18, 7.11.| WPRA AR eWfE Ry
R OO DA AR A
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3.

(b)

()

(@)

In what aspects instruments used for
UV-visible spectrophotometry are
different from those designed for IR
determinations ? How is this problem
overcome ?

UV-visible spectrophotometry 9 AR

JRze TP IR e AR fowrien 71 ams
o) 5 & e 72 m%ﬂwt m’@swam
|MNF? '

Write the Construction of .“‘a calomel
electrode. ' '

(T 3EFTR SO |

Discuss the law on which .the principle
of solvent extraction is based.

wiiT Reme &l [ fifes esive fofe sR
WWﬁMWW|

Answer any three questions:  5x3=15

ﬁmﬁrﬁﬁwmﬁmﬁm

(@)

‘Describe the principle of
thermogravimetry. Explain the factors
affectmg the results of thermogravimetry.

' 2+3=5

ﬂ%ﬁ@aﬁawﬁ%aﬁwn@mﬁﬁmﬁa
TS AR (AT IPTZ A 341 |
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(b) State and explain Beer—Lambert law.
- 3+2= S

wm@Wwww|

(0 Why is it necessary to record the
sampling techniques in the IR spectra ?
" What is the disadvantage of using NaCl
- or KBr flats in liquid samples ? '
: 2+3 5

'IRaﬁvm S SN Sag—
. R T ? &F& FHAr® NaCl3l KBr @6
IR T SPgRl 2

(d) How does the conductometric titration
_curve vary for (i) strong acid vs strong
base (ii) strong acid vs weak base?
Explain. : 2Y%+2V6=5

(z)@@@f&@wﬂam(u)@aamm
Y WRE AR ﬁﬁaﬁ@%ﬁ@mw @A
fer = ? Y A

(e) What is solvent cxtféction ? Mention
two advantages and two disadvantages

of solvent extraction. 1+2+42=5
Tiee e & ¢ wies Remae szfqﬁzn e
ﬁrwﬁm %zm |
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4. Answer any. three questions: -~ 10x3=30
(@) () Whatare the different types~of light .
sources used in UV- v1s1ble

spectroscopy ? L 2

: UV-v131b1e spectroscopy EWW
Rfen =R i T R & 2 :

r(ii) Why are quartz cuvette used in
‘UV-v131ble spectroscopy'> 2

UV-v131ble spectroscopy 9 @Rﬁ"@
cuvette Ry IRRIFA T ¢

(iii) How a photomultiplier tube (PMT).

- detector is different from a

" photodiode array detector? 3

T ARAT B%3 (PMT) 3R

FOICHG I fEHIR 2/ (AT 54T ?

(iv) Draw the Schematic diagrams of
a single "beam = UV-visible
spectrophotometer and an atomic
absorption spectrophotometer.
Highlight the basic difference. .3

S T UV-visible |
spectrophotometer 9% atomic .
absorption spectrophotometer

wﬁawmwlmmaﬁvnm .
el |
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)

(b) (i) Explain with an example how Job’s
-method can be used to determine
the composition of a metal

complex. - S
W%ﬁwﬁm i
cﬁmﬂqﬁﬁ‘ﬁﬁamﬁaﬁwct
1 qeig ot

(ii) Discuss thc principle of IR
spectroscopy. What. do you mean

Jby. fingerprint region in IR
spectroscopy’P How is it helpful ?
2+1+2=5

IR C={FFPR RIS et 11 IR
(R FRIE O fingerprint W& o=t B
@l 2 RIS (IS R W ?

(¢ () Why the sample cell of atomic
spectroscopy is also known as the

atom1zer'> : 2
Atomic spectroscopy ITH (PREF
B NI ete o ot A 2 |
(i) What different types of atomizers
are commonly used ? 3
AR B R Rifew gmam a%’srfiw
J[RNWF? -
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(i) Explain the Flame atomizer. 3
Flame atomizer I BRI YT 911
. (iv) What is the source of background

absorptlon in atomic absorptlon
__spectroscopy (AAS)? .2
Atomic absorption spectroséopy '

(aas)® vﬁgﬁ mma E‘Qw e

(d) erte the theory of potent1ometr1c
titration. Discuss the methods of finding
equivalent pomts in. potentiometric
titration. 5+5=10

 of BB TG DR © B | S I

%ﬁctwemﬁﬁﬁwﬁmaﬁﬂwm
WWWI

.('e) erte short notes on: ) 54-5='10 .
 ficAre R woiwe 5 (Ol B &
(i) .'Extrac‘:tion by solvation
b'5TCehE R fAEe
(i) Extractién b& chelation

Retetoe Ay e
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() (i) Define ion-exchange
chromatography. What do you
" mean by cation exchangers and
anion exchangers ? Give: one
example in each case. 5

wira-Rwy @ Neaee K %MH
ORI R o9 «iEe Rffssss e
ﬁs{eﬁ ? 2SI it Tt it |

(ii) What is GPC? Discuss the
-+ "mechanism of separatlon through

GPC. 5
GPC ﬁs ? GPCI wﬁm HAIPFR
feraifRfa <icensat =1 '
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OPTION-C
Paper : CHE-RE-5036
. (Molecular Modelling and Drug Design)
1. Answer any seven from the, following :
' 1x7=7

(a) What is meant by a global energy
- minimum in conformational analysis ?

(b) What is meant by a. potentlal energy .
' surface ?

(c) What term is used for the design of a
novel drug based on molecular
modelling studies of a binding site ?

(d) Give the name of a software used for ‘
de Novo' drug design. |

(e) Define molecu_lar modelﬁng. |
(). What is hard sphere model ?

(g) How can we find out the minimum in
"a curve of potential energy plotted
' against distance ?

(h) - What is molecular graphics ?
() What is a pharmacophore ?
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2.

Answer any four from the following :

(a)

(b)

(e How is MD
- 'MC simulation ?

(d)

3.

(e)

-"(ﬂ

Answer any three from the followmg

(@

()

©

2x4=8

What do you mean by Computer Aided
Molecular Design (CAMD) ? What does
CAMD mclude ? :

How is a drug, dlfferent from a
miedicine ? o

How is MD simulation different from

Compare SAR véi'sué QS'AR.
Define partltlon coefﬁc1ent and mentlon

its significance.

What is lead opﬁmizé.tion ?

, '5x3=15
What is energy minimization ? Give brief
explanation of a second order derivative

~method of energy optimization.

Describe ‘ab initio rrlodelling How it is

different from trad1t10na1 modelhng ?

Explain the methodology of de Novo
ligand design. '
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@

(e).

4. Answer ahy three from the following:

(@)

m

()

(d)

.Discuss the .importance of
-chemoinformatics and bioinformatics in

drug design.

Discuss - the role of- quantum

mechanical approach in drug design.

10x3=30

‘State the ‘approxifnat;i,er; which forms

the basis of a potential energy surface
(PES). From the perspective of -a
chemist, what types of points on a
potential energy surface are Signiﬁcant
and why? Differentiate between a
relaxed and rigid PES. 4+3+3=10
Define and classify molecular docking.
Discuss the various steps involved in

the flexible docking. 3+7=10

Explain various physicochemical
parameters of QSAR with examples.

Explain. various stages involved in a
drug discovery process.
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(e) What is a lead molecule ? Discuss the
~ various stages-involved in identification
- of a lead-molecule. 2+8=10

() Discuss thé concept of pharmacophore
mapping and pharmacophore
screening. ' ' ‘
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- OPTION-D
- Paper : CHE-RE-5046
( Novel Inorganic Solids)

Answer either in English or in Assamese.

1. Answer the following qﬁestions: 1x7=7

(a) What method is apphed to remove
d1ssolved ions from water?.

mﬁ@mwww%w%mﬁ
MW |

(b) Which i 1norgan1c plgment is used most
w1de1y ?

_WWMW@W%&%?

C How man es of co-precipitation
'pI'OCCSS are there?

ﬂi—@ﬂ%ﬁ‘i ofFm o [w wa ?

(d) What solvent is used as a reacti(')nv
~ system in hydrothermal method ?

@@wwﬁa—ﬁmwfiﬁmﬁsm
wwa?
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(e) What are thermoplastics ?
Qnsfmw &2
() What are bionano composrces ?

AN TR R 2

(g9 Name two 1mportant raw matena_ls of

) ceramlcs
i e TTS Zﬁﬁ%‘ﬂ?ﬁf &0t AR
pin %vm |
2. Answer the following : 2x4=8

(@@ What is the difference between co-
precipitation and reverse co-
precipitation ?

ESYITEFAS vsnaa ﬁo@s vlwwvm e
sl &F 2

(b) What are the disadvantages of
hydrothermal method ?

(c) What are the different types of natural
pigments present in ‘fruits and
vegetables ?

ﬁhwm%ﬁ—ﬁsﬁsa@mﬁm%
THAfES A 2 .
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(d) Give the applications of molecular
' magnets. R ' '

SR pE WWWW|

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

',w—ﬁmm«%@ﬁm (e )

(a) Write a brief note on solid state
synthesis.

cmwwm«eW®QWM|
(b) Describe two green mcthods used for

preparation of nanoparticles. 2%x2=5

@S 2T 7hr GieE ARSI /4 |

() Describe one method of preparatlon of
- silver nanoparticles. .

ool @l eefes aﬁrwﬁa@aﬁn

(d) Give a brief description of. metal matrix
composites.

mmwmw—mwm
A
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(e) Write short notes on: 2Y%%x2=5

55 (Bt forall 3 |

- (i) Heat and beat method
e RO ol
(i) - Sol-gel method
Re-(5e SafS
4 Answer the following : (any three)
' ' 10x3=30
were iRl emeRs Yes frt ¢ (Rieaean fefash)

(a) What is the difference between
nanoparticles and nanostructures ?
Discuss the applications of
nanomateﬁals in medicine. 2+8=10

@R WS @ WER Al [ oo
PReeTFTs Eersimda e S 5 |

(b) Describe various applications of
- composite materials.

WWW%MﬁWWu |

(c) Give a brief description of various
 cutting tool materials.

ﬁ%wm\wmﬁmﬁmaﬁw
a*wﬁznl
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(d) Descrlbe the apphcatlons of various
types of cast irons.

iR 2R DIETIR. (11X SIS STt 41 |

(e) What are fullerides ? Give two methods"
‘of preparation of fullerides. Give a brief
description of structure and bonding
of fullerides. - 2+4+4=10

WW% TR oERe D AT
%RNIWW{@WWWGW@T |
59 <=t Azt |

(/) What are refraétories ? How are they
classified ? Discuss various applications
of refractories. 1+3+6=10

Rz & ¢ ¥3ER e fiRen 3=
| w?ﬁw@mﬁmmﬁwwi
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OPTION-E
Paper : CHE-RE-5056
N Po?ymér Chemistry) |
. Answer either in English or in Assamese.
1. Answer the following questions : 1x7=7
(i) Teflon .is a polymer of
e R
(@) Te!:raﬂuoroethyléné
(PBAICERICARem .
(b) - Vinyl chloride
oz sizS
(c) Propylene
AR
(d) Acrylonitrilé _
CPIREAIGI
(i) Define Polydispersity index.
sIfeeReiREl oS & ¢
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(iii) Phenol formaldehyde resin is
- commercially known as

Wﬂwﬁﬂiﬁ@@ﬂmﬁ%wﬁsqﬁ
Tl N 2

(@) PVC
(b) Elas_fomer |
(c) Bakelite
(d). Nylon
alEE
(iv) Natural rubbér is basicalljr 'polymer of
oloT T oS3 e IR @51 AR
| (a) Ethylene
(b) Isobytylene
(c) 'Isoprene

g m
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(d) Vinyl Alcohol -
- femize e
) Nylon is a
(a) Polyamide fibre
. HAFIRE iR
(b) Polyestef ﬁbre .
(c) Polyethylene derivative

| afiRuERe Rafrefe -
(d) Silicon rubber

ﬁﬁaﬂa«

(vi) What are elastomers ?
TR e ‘
- (vii) What do you mean by functionality ?
FrGwe IfEE & @
2. _Answer the follolwing queeﬁpns: 4x2=8

(a) What is blodegradable polymer ? Give
example.

Mﬁf‘?ﬁ"lﬁﬂﬁﬁs?m‘lﬁml
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(b) How chain flexibility is. related to glass
transition temperature (Tg)? Explain
- with the help of an example.
153 #IRASH Tl (Tg)-3 TS *R4eT el
: mw@—_w ?w«mwwl

(c) What are sﬂanols" How it can be
- formed? . ..

f?mﬁamaﬁs ?@W@mawﬁﬁamﬁ ?

(d) What are the monomer repeating units
of Nylon-6 and Nylon-6,6?

i3 mjﬁm—\‘aw AT WW

w5 72

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

oo [ ot o ew Rl e

(a) Explain addltlon and condensation
polymensatlon vmth examples
 21+2%=5

WWW@WWWW(W%‘T)
W‘ﬁ EFI'C_ RIRNICS T
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(b) Give the mechanism of co-ordination
~ polymerization using Zlegler “Natta
catalyst. ‘

%WWWWﬁW
wﬁaﬁ%@mﬁfﬁﬁm :

~ (¢). What is degree of crystallinity ? What
“are the factors which help in
- crystallization of a polymer ?

YT QA PR 2

(d) Write short notes on the following :

| | 3+2=5
woTo Al (B 5 GBIl el 2
() HDPE and LDPE
(i) Polystyrene

' (e) - How polymers can be classified oln the

basis of tacticity ? Explain.
R 7T ST R AT (P m&w—@
<R AR 2 G A
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4.  Answer any three of the follow;ving:
- : 10x3=30

(a). What do you mean by number average
- and weight average molecular weight
of a polymer? Discuss osmometry
method for the determination of
molecular weight of h1gh polymer.
Explain Zimm plot. - - 3+4+3=10

siffre SR S ] AT e O G
I F @ 2 TH AR Wi o1
SRR Aw o [ wes fefa w1 = e
1| o o6 & =i )
(b) What is stepgrpwth polymerization ?
Give two examples. Discuss the kinetics
~of stepgrowth polymerization. Derive -
Carothers equation. 3+4+3=10
(RoITalld IR IfTCe 6 3@ 2 751 wrewel
R Beftans IR afeRm ST
ST I | (ISR AN oot = |
() What are the ,sfeps involved in the
dissolution of a polymer ? Explain the
factors which affect the- solubility of
polymer. How solubility parameter of a

 solvent and a polymer can be
determined ? : T 2+4+4=10
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sifemIR 7RoR F19S 3 & oMot wive (RS ¢
Iy WATOR IFERR PN 4 | TR
% ARRY TWATOR 9{1‘33119{ @ T
IR AR 2 -

d) (i) Discuss the detailed mechamsm
of anionic polymerization. What is

- block polymer? 4+1=5
GENE AR R Reteim

A T | FF TGN WA 2

(i) Discuss suspension and emulsion

polymerisation. - 2%+2'=5
ST ST ST ATl Wﬁ woiR
R S 31|

(e) Briefly discuss about preparation,
properties and uses of the following
‘polymer :

v il TR o %ﬁ ol o
QUG BT SN 10 2
| (i) Buna—SA‘
-
. (ii) Polyurethan

ﬂﬁmﬂn
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(iii) Thermoplastic
(iv) Polyx}inyi chloride -
sffEfeNZe $T2C

() What are the assuiﬁptions’ of Flory-
Huggins theory ? Derive an expression
for enthalpy, entropy and Gibbs free
energy change for mixing of a polymer
solution. . 4+6=10
F-ge o o & & 2 oo we
frels AR G, 9B = Biar I@ e

. fRAETT GG SIS Jjesim I |
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OPTION-F
Paper : CHE-RE-5066
(Instrumental Methods of Chemical Analysis)

1. Answer the following questions : (as direeted)
C1x7=7

(a) Beer’s law is not obeyed if
e (Choose the correct option)

(i) - monochromatic light is not used
(ii) monochromatic light is used
(iii) polychromatic light is used
(iv) polychromaﬁc light is not used
| (b) The essential requirement for a

molecule to be IR active is -
(Choose the correct option)

(i) permanent d1pole moment

(i) change in the polarizability during
vibration : .

(iii) Both of the above

(iv) None of the above

() Which of the following will not be NMR

active ? (Choose the correct option)
i 9F (i) 2H.
- (i) 12C (iv) 3lp
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2.

(d)

@

The n-electrons can undergo the"
following type of transition
(i) noax

) n-—->nr*

(iij) ‘Both of the above
(iv) None of the above

(e) The number of stretching and bending
- mode of vibration in HyO is -
. (Fill in the blank)
() The time taken by the analyte after
sample injection to reach the detection
in chromatography is
| ‘ (Fill in the blank)
(g) Define overpotential in voltammetry.
Answer. the following : ' - 2x4=8
(@) The wavelength of an electromagnetic
radiation is 650nm in vacuum.
Calculate the frequency of the radiation.
(b) Write the difference between silica gel,
silica gel G and silica gel GF.
() What is radiochemical analysis? Give
one example. * ‘
What are determinate and

"indeterminate errors ?
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3.

4,

Ansv've.rvany‘ three from the following :

(@

(b)
©

(@

(e)

(@)

5x3=15

Derive the Beer-Lambert’s law and
discuss the reasons for deviation from
this law.

Define electrophoresis and explain the .
various factors affecting electrophoresis.

Explain in brief the effect of solvent on
absorption of UV-visible radiation by
molecules. :

Discuss the Alpha decay process of

radioactive isotopes. How Alpha
particles are measured ?

() Write a note on soft ionization

techniques in mass spectrometry.

(ii) Explain the impbrtance of isotopic
peaks in mass spectrometry . for
structure eluc1dat10n -2

Answer the followmg (any three)

'10x3=30
(i Discuss brieﬂy the principle of
- NMR spectroscopy. 5

(i) .What is chemical shift ? What will
: be the chemical shift in ppm unit
for a proton that shifted to 270 Hz
downfield from the TMS in a
100MHz spectrometer. S
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(b) (i) -Write the  principle of
potentiometry. Describe one
reference electrode used in
potentiometry. 2+3=5

() What are the errors affecting pH
measurement with glass electrode ?
S

“(c) () Define absorbance and
. transmittance. ' 2
(i) The yeast concentration is 10M.
' The absorbance is found to. be .
- 0209 when the solution is placed
' in an lem cuvette’.
A. Calculate the - specific
- absorptivity . 2

B. What will be the absorbance
" if the solution is SM? 3

C. What will be ‘the absorbance

if the path'length is increased

| to Sem? ' 3
(d) (i) Define voltammograms.

Distinguish between voltammetry
and amperometry. ‘ 1+2=3 .

(i) Why is the reference electrode
placed near the working
electrode in a three-electrode
cell ? : o 2
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" (iii) An XPS electron was found to have

a kinetic energy of 1076:8eV with

- MgKa source (A=0-98900mm). The

electron spectrometer had a work

function of 14-7eV. Calculate the
binding energy for the electron.

"5

(e) (i) What is isotopic analysis ? Discuss

: the principle of isotopic dilution

| analysis. | 1+4=5

. (i) Write briefly five types of
applications of radioisotopes.

1x5=5

N 0 Discuss the methods of sample
preparation in IR spectroscopy.
5

- (i) The electronic absorption
: spectrum of a molecule recorded
in a solution phase is typically
broad in appearance. Explain
using -appropriate diagram. 5
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