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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.
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OPTION-A

Paper : CHE-RE-5016

(Applications of Computers in Chemistry )

& Answer the following questions :

(@)
(b)
@
(d)
(e)

0.

(9)

2. Answer the following questions :

(@)

(b)

1x7=7
Define an Algorithm. ‘

Give example of a built in function.
Define debugging.

What is a BASIC statement ?
‘Define string constant.

What is meant by spreadsheet
chemistry ?

Name one operating system command
in BASIC. :

2x4=8

Cor_wert the number [011011], into
decimal and [0.564],, into binary.

3.0000

Matrix A= -0.5000 .
b -0.5000 3.0000
Matrix B= 0.7000 - 2.0000
2.0 0.7000

Then find A*B
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(c)

(d)

(a)

(b)

(¢

(d)
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Answer any three questions:

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.

5x3=15
Draw a schematic diagram showing all
the components of a modern computer.

Write the BASIC statements to produce
the following 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

Sh,S, + 3Fe —> 3FeS +25b

Write . explanatory notes on the
following :- ' '

() RAM (i) ROM

Contd.




(e) | Write short notes on the following :

Answer any three questions :

. (any two)

(i) IF statement

(i) goto statement

- (111) REM and LFT statement

(a) Systems of simultaneous equations are

(b)

(c)

given as
AlX + BlY = Cl
A2X + B2Y = C2

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

Explain the applications of spread
sheets to estimate the following :
(any two)

(i) Molecular formula
(i) Molecular weight
(iii) Density

Write a BASIC program to compute rate
cc_)nstant of ZETo order reaction.
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10%3=30

(@
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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)+ Cl,(g)—=2— NaCl this cycle is
as follows :

Na(s) Cly(g)
\LS . ¢+D
Na(g) Cl(g)
i{ IP \L—EA.
Na™ @Ghilag) -

NaCl

S0, —-Q=S+IP+zD-EA-U, where S
is the heat of sublimation, IP is the
jonization 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

ST =-0-8~ P zD+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-Raphéon' 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

(Analytical Method in Chemistry )

Answer either in English or in Assamese.

Answer the following questions as directed :

Aot

(@)

(b)

()

(@)
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: 1x7=7
R were Al emaE T e ¢

The closeness of a result to its true
value is called_ . (Fill in the blank)

(ST 51 AP 2 W (00 A AT
@A (e IR A )
Accuracy is expressed in terms of
(Fill in the blank)
Hforel____ I@S o S =
(AT 312 759 F9)

Name the Electromagnetic Radiation
with longest wavelength.

wipiEetE T sRaitndR Ry aen [ReE
CIDRGRI

What is the wavelength range of IR
radiation ? :

IR%@E%WQWWW?
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 (e) Write the mathematical correlation
between absorbance (A) and
transmittance (7).
SRTAEFS! (A) e GARRTR (T) I e
siififes ok il

() Mention one application of atomic
spectroscopy.

~ Atomic spectroscopy @51 el S

40

' (g) What is an jon-selective electrode ?
- bE e 2
Answer all guestions :

e ohe Ted ol 3

(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,
T 165 14 0T, T T8 L
Calculate the standard deviation and
coefficient of variation for the values.

2x4=8

oizgd SEizes A aft ReEd s oo

3o Sif¥ieR *eid WNEE ¥e 2 7.08,
T2 7 A2 7.09. F6, 7 14 7.07:7.14,

7.18, 7.11.1 WenE @ gEfae RKpfs
S SIIGT L e P |
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(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 ¥
2z TR IR s A foeizs 1 T
sfq1 5 & fvle 5j2 2 G2 TP (LS IR
N F ? '

(c) Write the construction of a calomel
electrode.

(T e 2EE O S0 ol |

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

w FE Awte [ A eome fofe R
sip0s Tote (18 R St 54 |

Answer any three questions: 5x3=15

Fizaet fefor emm Tea &

(@) Describe the principle of
thermogravimetry. Explain the factors
affecting the results of thermogravimetry.

2+3=5
Sioaforsa et <A 391 | wietaferiT
TFEARFTS 2SR (PATERI PIFR At 4|
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(b)

()

@

(e)

State and explain Beer-Lambert law. -
' ‘ 3+2=5

ﬁm—m%aawarmﬁmnaﬁn

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

IR 3fetie T 2fgfeq (M@ SrEr Il

50 e 2 9w AYHe NaCl Al KBr@‘T’S

Waﬁ‘awﬁmﬁs?

How does the conductometric titration
curve vary for (i) strong acid vs strong
base (ii) strong acid vs weak base?

Explain. 2642 =0

() S 5T = S T (i) O 9T W

fon =@ 2 Wi 40 |

What is solvent extraction? Mention
two advantages and two disadvantages

of solvent extraction. - 1+2+2=5

e FERR B ¢ TR e 75 AR e |

751 SRl Trmd |
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4. Answer any three questions: 10x3=30
Rzt fofast @ne Tex faal s '
(@) (i) What are the different types of light

()

(iii)

(iv)
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sources used in UV-visible
spectroscopy ? w2

UV-visible spectroscopy ® J<S 1
fafon w@eR (olles] T &6 6 2

Why are quartz cuvette used in
UV-visible spectroscopy ? 2
UV-visible spectroscopy © PIRIGS
cuvette &% I =9 = 2

How a photomultiplier tube (PMT)
detector is different from a
photodiode array detector ? 3
FIwEs 2R BT (PMT) G663
FOGITG A7F TGHEE 4 (FES 749P 2

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

3% I UV-visible
spectrophotometer ©I% atomic
ahsorption spectrophotometer

%’?‘qﬁfﬁ@i@ﬂ%@ﬁﬁﬂﬁ?ﬁ@ﬁ
Rl |
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(b) (1)

(ii)

(c)

(@)

Explain with an example how Job’s
method can be used to determine
the composition of a metal
complex. o

GRA S@S LR I (FEE L9 Sioe
@R wgfe [efa sl i 961 T
v g2 forall | '

Discuss the principle of IR
spectroscopy. What do you mean
by - fingerprint region .in IR
spectroscopy ? How is it helpful ?

2+142=5

IR CHIZHPR Mo SITetbal 1| IR
CHFE® fingerprint W%EH T
IE 2 B fF CFIS AYTE W ¢

Why the sample cell of atomic
spectroscopy is also known as the
atomizer ? ‘ 2

Atomic spectroscopy J M RO
GONESR Jere 77 Tl A 2

What different types of atomizers
are commonly used ? 3

Agece 7 & [fon w9 GHwEss
IR [ 2 ]
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|

(d)
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(iii) Explain the Flame atomizer. 3

Flame atomizer I {303 I F11 |

(iv) What is the source of background
absorption in atomic absorption
spectroscopy (AAS) ? o

Atomic absorption spectroscopy

(AAS) ® oAb ol Tt R ¢

Write the theory of potentiometfic
titration. Discuss the methods of finding
equivalent points in potentiometric
titration. 5+5=10

UGS G BIRiGbR ©F 14l | “thaiber G

Bi2(G5eTe Wareey [ KGR TEeals saioomses
@ el 31|

Write short notes on: 5+5=10

ficsie RRmTEs g2 s by (GBI Tl ¢

(i) Extraction by solvation

5 ECO5AR A W

(ii) Extraction by chelation

oo Bl WEE
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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

CIRCERIErRlicae IR sl e G RIT
o gol ¢ Al 9ot Tnresd i |

() What is GPC? Discuss the §
mechanism of separation through I
SR ' 59

GPC & ? GPCT GRIC® 7j2FI

- R ST 34 Lt
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OPTION-C
Paper : CHE-RE-5036

( Molecular Modelling and Drug Design)

Answer any seven from the following :

(@)

(b)

()

(h)
(1)

1x7=7 -

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

What is meant by a potential- energy
surface ?

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

Giive the name of a software used for
de Novo drug design. ;

Define molecular modelling.
What is hard sphere model ?

How can we find out the minimum in
a curve of potential energy plotted
against distance ?

What is molecular graphics ?

What is a pharmacophore ?
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2. Answer any four from the following :

(@)

(b)

(c)

(@)
(e)

(0

2x4=8

What do you mean by Computer Aided

Molecular Design (CAMD) ? What does |

CAMD include ? :

How is a drug, different from a
medicine ?

How is MD simulation different from
MC simulation ?

Compare SAR versus QSAR.

Define partition coefficient and mention
its significance.

What is lead optimization ?

3. Answer any three from the following :

(@)

(b)

()

5%3=15

What is energy minimization ? Give brief
explanation of a second order derivative
method of energy optimization.

Describe ‘ab initio modelling’. How it is
different from traditional modelling ?

Explain the methodology of de Novo
ligand design.
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1
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i 4.

(@)

(e)

the importance of

chemoinformatics and bioinformatics in

Discuss

drug design.

Discuss the role of quantum
mechanical approach in drug design.

Answer any three from the following :

(@)

(b)

(c)

(d)

10x3=30

State the approximation which forms
the basis of a potential energy surface
(PES). From the perspective of a
chemist, what types of points on a
pof.ential 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 , OPTION-D
various stages involved in identification

P : CHE-RE-5046
of a lead molecule. ! 2+8=10 T

) : { Novel Inorganic Solids)
(f) Discuss the concept of pharmacophore

mapping and pharmacophore Answer either in English or in Assamese.
screening. : :
1. Answer the following questions : 1x7=7
weTe il e T firan ¢

(a) What method is applied to remove

dissolved ions from water ?

ST e

(b) Which inorganic pigment is used most
widely ? _
Aore FART @91 weew s &Ky & 2

(¢) How .many types of co-precipitation
process are there ?

FHg-Sirelel i R R o

(d) What solvent is used as a reaction
system in hydrothermal method ?

oBw Al sfew & oy Bl & mies
929 91 29 ¢
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(e} What are thermoplaétics?
iR 6
() What are bionano composites ?
AL W’F@“ﬁ‘m{q 53
(g Name two important raw materials of
: ceramics.
I el aRTe 7Y @wvff 51 AT
W e
Answer the following : . 2x4=8
were fral emicaes T i ¢
(a) What is the difference between co-
precipitation  and  reverse.  co-
precipitation ?
FE-TLETHA S[% [ATO TR TLCFAN AT
sfiefe 5 2
(b) What are the disadvantages of
hydrothermal method ?
(c) What are the different types of natural

pigments present in fruits and
vegetables ?

ﬁﬁwmﬂwﬁ—%%mﬁmﬁ .

Tt A 2
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‘(d) Give the applications of molecular
magnets.

eifiE pEe quw = |

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

wete fral emiraies Tes fral ¢ (fﬁzéﬂmﬁ'ﬁ?f)

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

(91TB! SREIR FRCATI G2 BT B (GBIl ferall |

(b) Describe two green methods used for
preparation of nanoparticles. 2%x2=5

@S exafes 7h (o “af® 39 == |

(¢) Describe one method of preparation of

silver nanoparticles.

foster @ ey by ~afs 2o =1 |

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

CSICH# mﬁﬁwmmﬁ* aﬂmm}?&‘m
‘me
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(e) Write short notes on: ‘ 21/_z><.2=5
5 (Ol fovall ¢ '
(i Heat and beat method
25 o /6 Amfe
(i) Sol-gel method
Ze-(5 HAwf©

4. Answer the following: (any three)

10x3=30

were Tl emitaies Tew Wl ¢ (Rizrza fofast)

(@) What is the difference between
nanoparticles and nanostructures ?
Diseuss  'the - apnlications: of
nanomaterials in medicine. - 2+8=10

@D W @I e s & oo
BRerFas @4’ =WmidE A SNEs 41 |

(b} Describe various applications Gl

composite materials.

([T MLy Jen e ScAs 3 |

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

ffen ermisa ifbe a1 AT PR KA @bl 53]
el |
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(d) Describe the applications of various

(e)

(/)

types of cast irons.

fafen R b &2 (9 ATIINCRIE CEn 41 |

What are fullerides ? Give two methods
of preparation of fullerides. Give a brief
description of structure and bonding
of fullerides. 2+4+4=10

W%?W oo 701 A&
o741 | FCARIZTIRA 910w OIS T SIS <Dl
by fRg=el Tz |

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

fAarsReE B 7 G3ER R el <=t
2z ¢ fRersieonzs [ien el Sl 5 |
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OPTION-E
Paper : CHE-RE-5056
( Polymer Chemistry)

Answer either in English or in Assamese.

Answer the following questions :

were WAl ey Tes e

(i) Teflon is a polymer of

G Ry qdly

{a) Tetrafluoroethylene
T o

(b) Vinyl chloride
ferizst Fize

.(c) Propylene
AAZ

(d) Acrylonitrile
GBI Re

By " Define Polydispersity index.

Ao iERS Sres & ¢
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1x7=7

(iit) Phenol-forrrialdehyde resin is-
‘ commercially known as :

Gl T 2
(a) PVC
foifefe

(b) Elastomer
FES
(c) Bakelite

SIELIEY
(d) Nylon

Sl

(iv) Natural rubber is basically polymer of
eiPpfes 91 Feres Newe A= @Ol Aoy
(a) Ethylene - :

BRIGE
(b) Isobytylene
SRR HE D
(c) Isoprene
2R fe
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(d) Vinyl Alcohol
feqizs g
(v) Nylon is a

e (2R 96l

(a) Polyamide fibre
AfFGTZT g

(b) Polyester fibre
AfiaBR =iy

(c) Polyethylene derivative
e Ueitrele

(d) Silicon rubber
e w93

(vi) What are elastomers ?

BN [ 2

(vii) What do you mean by functionality ?

el 3o [ gon ¢

. Answer the following questions: = 4x2=8
oot frAl epsTEs Te i s

(@) What is biodegradable polymer ? Give
example.

(o-fifg® =ferris & 2 Swieaet |
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(b) How chain flexibility is related to glass
transition temperature (7g) ? Explain
‘with the help of an example.

FI63 sifse T2t ()3 CICS HATR TR TS|
(S T 2 THIREeE (0O I 4 |

(c) What are silanols? How it can be

formed ?

HEAEER F 2 G2ER FES dEs IR AT ¢

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

ATETH-Y T AZT-Y,67 TTF ?ﬁ?ﬁf‘aﬁl

g5 & 2

Answer any three of the following
questions : ' ¢ ‘ 5x3=15

weid el fofan! @9 Tel fa ¢

fa) Explain addition and condensation
polymerisation with examples.
; 2Y%+2Y6=5

HIANGH BN el [ ﬂﬁﬁﬁﬁ@m (m%‘“ﬁm)
Tz (Ace gy 4 |
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(b) Give the mechanism of co-ordination

()

(d)

(e)

polymerization using Ziegler-Natta
catalyst.

TRITR fFRE fry

What is degree of crystallinity? What

‘are the factors which help in

crystallization of a polymer ?

SRR Ml 7 2 TN s

' TR 2R TR R g

Write short notes on the following :
3+2=5

weTe fEl (P25 5y (BRe ol ¢
(i HDPE and LDPE
(i) Polystyrene
- AATRIERe
How polymers can be .classiﬁed on the
basis of tacticity ? Explain.

ﬁwewﬁwaﬁﬁﬁmﬁm@mﬁﬁ—
(e #NfF ¢ =y =
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Answer any three of the following :

10x3=30

weid [l fofast oms Tes ol ¢

(a)

(b)
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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 high polymer.
Explain Zimm plot. 3+4+3=10

Al ST S WA T T ST NG
Ifercs1 & =1 ¢ T sAleoeg Wik o1
Qmmﬁwmﬁswﬁcﬁwwww
ol | o o5 & q@mis it

What is stepgrowth polymerization ?
(iive two examples. Discuss the kinetics
of stepgrowth polymerization. Derive
Carothers equation. 3+4+3=10

(Beltalld FerarsTieaet i 6 e 2 whi Tuigse
a1 (Beltas TErTEes sifefmp ol
A B | (RIS AT Jresla w41 |

What are the steps 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 ? 2+4+4=10
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(@)

(e)

SHETIIF TeR 5757 5§ Aveerel Gite (2 A 2
ARTIE WIS TR RN = | G
g sifeeR TaTmeR AR @Eee [y
FRT AR 2 '

() Discuss the detailed mechanism
of anionic polymerization. What is
- block polymer ? 4+1=5

mrﬁm TR fERiRE femeir
ICETb BRI | I I W 2

(1) Discuss suspension and emulsion

polymerisation. 2% +2%=5
o A B> RN AT 71
REC SIiteTna <41 |

Briefly discuss about preparation,

properties and uses of the following

polymer :
e 7l REANEE dEe offs, of o
AT DY L] B ¢
(i) Buna—s
- -8
(i) Polyurethan

AT
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(/)
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(iii) Thermoplastic
(iv) Polyvinyl chloride
slfefexizs $a12e

What are the assumptions of Flory-
Huggins theory ? Derive an expression
for enthalpy, entropy and Gibbs free
energy change for mixing of a polymer
solution. 4+6=10

w2 Te seue & /& oe e wR
fleeiy A @wE(#, GG o= Br Te *fe
AfAadaq Gibits wfegie gresm 1|
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OPTION-F

Paper : CHE-RE-5066

(Instrumental Methods of Chemical Analysis)

- 1. Answer the following questions : (as directed]'

1x7=7

(a) Beer’s law is not obeyed if

(b)

(c)

(Choose the correct option)
(i) monochromatic light is not used
(ii) mono_crhromatic light is used
(ii1). polychromatic light is used

(iv) polychromatic light is not used

The essential requirement for a

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

(i) permanent dipole moment

(i) change in the polarlzabzhty during
vibration

(it} Both of the above

(iv) None of the above

Which of the followifxg will not be NMR

active ? (Choose the correct option)
) 12 fii) = 2H
[iii) 2C fiv) 38lp
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(@)

()

(9)

Answer the following :

(@)

(b)

(c)

()

3 (Sem-5/CBCS| CHE RE 1/2/3/4/5/6/G 33

The n-electrons can undergo the
following type of transition

i n—oz
(i .

‘(iii) Both of the above

(iv) None of the above

The number of stretching and bending

mode of vibration in H;O is :
(Fill in the blank)

The time taken by the analyte after :
sample injection to reach the detection
in chromatography is

(Flll in the blank)

Define overpotent1a1 in voltammetry

Ox4=8 -

The wavelength of an electromagnetic
radiation 'is 650nm in vacuum.
Calculate the frequency of the radiation.

Write the difference between silica gel,
silica gel G and silica gel GF.

What is radiochemical analys1s ? Give
one example.

What  are determinate and
indeterminate errors ?
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3.

(ii) 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

Answer any three from the following: (b) () Write the L8 iprinciple of
S5Sx3=15 potentiometry. Describe one
(a) Derive the Beer-Lambert’s law and referepce electrode u.sed in
discuss the reasons for deviation from PoteRto 2%8=0
this law. (i) What are the errors affecting pH
(b) Define electrophoresis and explain the measurement with glass electrode ?
various factors affecting electrophoresis. LG : >

(c) Explain in brief the effect of solvent on (¢ (i) Define absorbance and
absorption of UV-visible radiation by transmittance. 2
. . mojecules. ; (i) The yeast concentration is 10M.
(d) Disquss@he I_ilpha decay process of The absorbance is found to be
radioactive isotopes. How Alpha 0-209 when the solution is placed
particles are measured ? ; in an lem cuvette. :
(e) () Write a note on soft ionization A.. Calculate the  specific
techniques in mass spectrometry. absorptivity 2
3 B. What will be the absorbance
(i) Explain the importance of isotopic if the solution is SM? 3
fs’fillftuﬁ e dzgf)‘;frometry f‘g C. What will be the absorbance
: if the path length is increased
4. Answer the following : (any three) to Sem ? 3

‘ 10x3=30 (d) (i) Define voltammograms.
(a) (i) Discuss briefly the principle of Distinguish between voltammetry
NMR spectroscopy. 5 and amperometry. 1+2=3

(i) Why is the reference electrode

placed near the working
electrode in a three-electrode
cell ? _ et
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(1) 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

(ii) Write briefly five types of
applications of radioisotopes.
1x5=5

{f), (i) -Discuss the methods of sample
preparation in IR spectroscopy.
5

i) . The Celecitonic ¢ alaserption
spectrum of a molecule recorded
in a solution phase is typically
broad in appearance. Explain
using appropriate diagram. S5
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