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OPTION-A
Paper : CHE-RE-5016

(Applications of Computers in Chemistry)

1. Answer the following questions : 1x7=7
(a) Define an Algorithm.
(b) Give example of a built in function.
(c) Define debugging.
(d) What is a BASIC statement ?
(e} Define string constant.
(/) What is meant by spreadsheet
chemistry ?
(g9 Name one operating 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

Matrix B= 0.7000  2.0000
2.0 0.7000

Then find A*B
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(c) Indicate the implicit data type based
on the variable names

COUNT, JOINT

(d) Write a BASIC program to calculate
F(x) =2X2 + 3X + 4 for different values
of x=1 to 10.

3. Answer any three questions: S5x3=15

(a) Draw a schematic diagram showing all
the components of a modern computer.

(b)  Write the BASIC statements to produce
the following effects:

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

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

(c) 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 +25b

(d) Write explanatory notes on the
following : '

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

() IF statement
(W) goto statement

(i) REM and LFT statement

4. Answer any three questions : 10x3=30

(@) Systems of simultaneous equations are
given as :

AlX + B1Y = C1
AN BYY = G2

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

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

(1) Molecular formula
(i) Molecular weight
(i) Density
(c) Write a BASIC program to compute 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)+ CL, (g)—“—Q—;» NaCl this cycle is
as follows:

Na(s) Cl,(g9)
U 52
Na(g) Cl(g)
P J-EA
Na* Cl'(g)
N;CZ

So, —-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-12D+EA
Or U=Q+S+IP+%D-EA

Draw a flowchart for calculation of
lattice energy of NaCl on the ba51s of
above Born-Haber cycle.
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(e) Write short notes on:
() 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

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



OPTION-B
Paper : CHE-RE-5026
( Analytical Method in Chemistry)

Answer either in English or in Assamese.

1. Answer the following questions as directed :
1x7=7
Rt SRpTR were Al ertas Tes il ¢

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

(I b1 TEAIFE AP© TS 0 A AGHE
Q@ 2| (3T 912 239 1)
(b) Accuracy is expressed in terms of
| (Fill in the blank)

w@aﬁ___ I3 oM 9 T
(T 912 %79 F0)

() Name the Electromagnetic Radiation
with longest wavelength.

wiGiReE TvE weesindR Ryepaen [iwwds
CItAGRIE

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

IR BfEdm vzl o= e 2
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(e) Write the mathematical correlation
between absorbance (A) and
transmittance (7).

SRSl (A) Wi (GAL Ry (T) e
sfifafes T=AF ferall |

() Mention one application of atomic
spectroscopy.

Atomic spectroscopy ¥ o i (el R T
41 |

(g9 What is an ion-selective electrode ?
G- 26 B 2
2. Answer all questions: 2x4=8

T 2T Tl fordll ¢

(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, 7.1l1L.
Calculate the standard deviation and
coefficient of variation for the values.

wi3gd SENEeY Ayl @it [eswd [ (ol
B SARINGT *oies NEEiR T ¢ 7.08,
oD 10712, 709 57016, 7,147,077 148

7.18, 7.11.1 WTER AR ewifds [ple
R SO A2 9o [ |
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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 I FI(
e TR IR FefE 103 foeas 1 TR
59 5 & i oj2F 2 93 IO (SERCS T
9 2™ ?

(c) Write the construction of a calomel
electrode.

(T G BT o ol |

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

T RErR ~ias [ e eswe B ok
Si52e Stz (12 RAw oEnat =l

3. Answer any three questions: 5x3=15

Rirlza fofs) @1 Tes vl ¢

(a) Describe the principle of
thermogravimetry. Explain the factors

affecting the results of thermogravimetry.
2+3=5

isiralforaGE TEmife a6l F41 | wivitaferina
FERFETS SO (HTER FETZ I 4 |
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(b) State and explain Beer-Lambert law.
3+2=5

REE-(T316 7@ SraAd O il 40|

(c/ 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

[R Jfieite 3 ef@gfor e Trm I
2 eIy ? O96 YA NaCl3l KBr &6
[T =T SRl e oo

(d) How does the conductometric titration
curve vary for (i) strong acid vs strong
base (ii) strong acid vs weak base?
Explain. 2Y%+2%2=5
(i) OF afbT AT SF TS (1i) O AT 3w
g R AR AR GiEGe I ma?:&s
fen 2 2 iRy |

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

of solvent extraction. 1+2+2=5
TS farE & 2 ke e 7o) g e
7h SRRl S 41 |
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4.  Answer any three questions : 10x3=30

Rz fofst ee Te fom ¢

(@ (i)

(@)

(iii)

(iv)

What are the different types of light
sources used in UV-visible
spectroscopy ? &
UV-visible spectroscopy © J<ZE <1
ffon 997 (T T 5 & 2

Why are quartz cuvette used in
UV-visible spectroscopy ? 2

UV-visible spectroscopy © (SRS
cuvette 7 IR = 29 9

How a photomultiplier tube (PMT)
detector is different from a
photodiode array detector ?° 3
FOIIEs g B3 (PMT) 663

TOTGIC «F [BI63R 2/ (FEAE 24T 2

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

93 N UV-visible
spectrophotometer % atomic
absorption spectrophotometer
Gifba B 591 | DR & AEE!
sl |
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- (b)

(c)

()

(ii)

@)

(@

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

G e TN PR (S 49T Siva
@R Agfe e sk #iifF 9B ey
T goiz o

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

2+1+2=5

IR CHgFPR eI SNEs 1| IR
(FF® fingerprint Sisea e
I 2 2 e SEEs 3y o

Why the sample cell of atomic

Spectroscopy is also known as the
atomizer ? 2

Atomic spectroscopy I 3 (FIAGIF
IBNRGR e [ o A o

What different types of atomizers
are commonly used ? 3

AICS & 5 By wmeq GIR B
IS 79 37 ¢
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(ui) Explain the Flame atomizer. 3
Flame atomizer 3 I3 4yt 71|
(iv) What is the source of background

absorption in atomic absorption
spectroscopy (AAS) ? 2

Atomic absorption spectroscopy

 (AAS) © SBEf caRe T 2

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

GBS NG BIAGo~E ©F o1 | AAbe NG

WW%%&%%&@WW
@@ S 4 |

(e) Write short notes on: 5+5=10
frare REwnes esse 53 G & s

(i) Extraction by solvation

GRS RS MOEARD

(i) Extraction by chelation

e A WX
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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)

wFe-Rfm @i e e |
& ol ¢ =fSwbna oits Tureae A |

(i) What is GPC? Discuss the
mechanism of separation through
GPC, S

GPC f& ? GPC3 TRAC® 5ja/Feelq
ety wieeToal <5 |
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OPTION-C
Paper : CHE-RE-5036

( Molecular Modelling and Drug Design)

1. Answer any seven from the following :

(@)
(b)

(9

(@)

(e)
0]
(9)

(h)
)

Jx7=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 ?

Give 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:
2x4=8

(a) What do you mean by Computer Aided
Molecular Design (CAMD) ? What does
CAMD include ?

(b)) How is a drug, different from a
medicine ?

() How is MD simulation different from
MC simulation ?

(d) Compare SAR versus QSAR.

(e) Define partition coefficient and mention
its significance.

()  What is lead optimization ?

3. Answer any three from the following :
o9x3=15

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

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

(c) Explain the methodology of de Novo
ligand design.
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(d) Discuss the importance of
chemoinformatics and bioinformatics in
drug design.

(e) - Discuss the role of quantum
mechanical approach in drug design.

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

(a) 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 |
potential energy surface are significant
and why? Differentiate between a
relaxed and rigid PES. 4+3+3=10

(b) Define and classify .molecular docking.
Discuss the various steps involved in
the flexible docking. - 3+7=10

(c) Explain various physicochemical
parameters of OSAR with examples.

(d) Explain yarious 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 the 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 questions : 1x7=7

wew TRl emiraies Tl T ¢

(a) What method is applied to remove
dissolved ions from water ?

SiTTe TS SiEH es FRCe 6 oFafs A
= 2

(b) Which inorganic pigment is used most
widely ?
oTs TJ9AE (@Al wied Bes & 2

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

FeegerEel A e [ SR 2

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

gl Aafee Riwa oF 25l & TS
TR A ?
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(e) What are thermoplastics ?
iR 6 2
() What are bionano composites ?

AL T TR 2

(g9 Name two important raw materials of

ceramics. ;
eI 2o REe 7ay eagad bl AR
e ARG :

2. Answer the following: » 2x4=8

wete 7l emiraRe Tes Al ¢

(@) What is the difference between co-

precipitation and reverse Cco-

precipitation ?

FE-SHEES T oS FA-SLCFEAN WS '

sy & 2

() What are the disadvantages of
hydrothermal method ?
WG ACGE siwfos e & 2

(c) What are the different types of natural

pigments present in fruits and
vegetables ? :

Afor oo 9= sinfre 3
Ly © & & apfos B
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(d) Give the applications of molecular

magnets.

ST T SRR e 9 |

3. Answer the following: (any three)

Sx3=15

wete frat e s W ¢ (R o5

(@)

(b)

(c)

(@)

Write a brief note on solid state
synthesis.

(51151 SRBIF AR 21T @51 57 (GBIl o141 |

Describe two green methods used for
preparation of nanoparticles. 22x2=5

@A gwfer 7o (o safs 39041 1 |

Describe one method of preparation of

silver nanoparticles.

oo e AT G Sme 3k 1 |

Give a brief description of metal matrix

composites.
IoeT (H T fEres Tz 8o[® ’bl 53 I
ot | |
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(e) Write short notes on: 2Y2x2=5

53 (Ol feradl ¢

(i) Heat and beat method
5 oz /G om@fe

(it) . Sol-gel method
B-(%e ~mfo

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

oot i emiRa e ral ¢ (Ricarean forbr)

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

FUFAP W @I WieT ALy oo
DRATTFTS @o'=midR At SiEisa 941 |

(b) Describe various applications of
composite materials.

FAEs “mieTe [fen et siEsa 5|

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

ﬁﬁwaﬁ:ﬁmﬁﬂwﬁmmw
e formn |
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(d) Describe the applications of various
types of cast irons.

o o<1 DR (@11 LTSRN Sl 1 |

(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

ERIEETE ¢ TR oEd g s
o7l | IR 510w SIS IFTE S2FS bl
oy fawme i

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

Ry [ ¢ G3ER [ e s
27 ¢ Rrrgengs [Kioq e SiEmna 341
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OPTION-E
Paper : CHE-RE-5056
( Polymer Chemistry)

Answer either in English or in Assamese.

1. Answer the following questions : 1x7=7
oo Al e T fra 8
(i) Teflon. is a polymer of
oz vz T=
‘(@) Tetrafluoroethylene
(oICErIiEffem
(b) Vinyl chloride
feizs gize

(c¢) Propylene

e={1Rfer
(d) Acrylonitrile
 APIBCET 3@!35’1
(1) Define Polydispersity index.

ARTCRARTET aces & ¢
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(ii1) Phenol»formaldehyde resin is
commercially known as

Sl A 2

{al’ “BVE
frfef
(b) Elastomer ‘

EGileps

(c) Bakelite

(QCFI25

(d) Nylon

ize

(iv) Natural rubber is basically polymer of
APfoT T ToTos MRS Ayzm 61 +iferm
(a) Ethylene

ERIGE!
(b) Isobytylene |
RIEAR T
{c) Isoprene
w2 fei

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G 25 Contd. .



(d) Vinyl Alcohol
foniza Yermee

(v) Nylon is a
AT (=" 9l
(a) Polyamide fibre
IR iR
(b) Polyester fibre
(c) Polyethylene derivative

Afeigaigfem fCalarefte

(d) Silicon rubber
ol ==

(vi) What are elastomers ?

e & 2

(vii) What do you mean by functionality ?
Il e 7 e o

2. Answer the following questions : 4x2=8
oS Wl TR Tey i g

(@) What is biodegradable polymer ? Give
example.

R A B 2 St |

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G 26



(b) How chain flexibility is related to glass
transition temperature (Tg)? Explain
with the help of an example.

3159 ~iRaen Tawe! (Tg) =< TICS XRAeTE TR 179!
(A TS ? THITEER (lee T 9 |

(c) What are silanols? How it can be

formed ?

fﬁm@ﬁ% ? GHEAR (@S OGS T AR 2

(d) What are the monomer repeating units
of Nylon-6 and Nylon-6,67?

AP T AL T AT A G

a5 2

3. Answer any three of the following

questions : 5x3=15
o Racal fofanr e Ted frdl ¢

(a) Explain addition and condensation

polymerisation with examples.
2Y%+2%=5

SN O TS AFIRTREE (IR
TrieR e iRyt K4 |
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(b) Give the mechanism of co-ordination
polymerization using Ziegler-Natta
catalyst.

IR Tt o

‘(c)' What is degree of crystallinity ? What
are the factors which help in
crystallization of a polymer ?

wheEel Wal & 2 TR “FhImeas
TS (BRI TR & & 2

(d) Write short nofes on the following :
: 3+2=5
weTs Al (PRI 53 (Il o1t 8
- () HDPE and LDPE
(i) Polystyren¢
- ATSRR

(e} How polymers can be classified on the
basis of tacticity ? Explain.

(P 87 63 IR+ (s ifes
RA AR 2 g =@

3 (Sem-5/CBCS) CHE RE 1/2/3/4/5/6/G ~ 28



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

O] Rz fofnT e Te faa ¢

(@) 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

AT Wafis oW WA 9T TR ST 1S
Ifors & 3o 2 T SR SR e
ST “I@fo [ 7 Fefa a1 23 wieEs
91| o o6 B 3wz Wl

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

(Bo{Tals I IfoTea 5 3@ 2 ¥o! Srizad
| (Bl IATET sifomgl T
SIEAHA 9 | (@S AN o T4 |

(c) 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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S{foTIIY TeE Fore 6 fF oot wivs (2 A 2
sffeTiTg TAROR FIEEER PN T | GRE
O ofeTiRe TaqEeR Afss (@ e
Faq ifF 2

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

IR IR et feem
SO 1 | 5 =N S [ 2

(i) Discuss suspension and emulsion

polymerisation. 2%2+2=5
SATTH 1< BAETh IR % Kol
- REE e =

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

IS BYLF DAL I 2

() Buna-S
g1-S

(i) Polyurethan
Al
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(iii) Thermoplastic
AT

(iv) Polyvinyl chloride
sfeifenizs] $91%C

(/) 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

2l ogq wquE B & 2 A @1
el A AR, G5 O e 1 Hfe
ARTETE TGS oS Jeod 4|
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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
(Choose the correct option)

(i) monochromatic light is not used

(1) monochromatic light is used

(iii) polychromatic light is used

(iv) polychromatic light is not used
(b) The essential requirement for a

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

(i) permanent dipole moment

(i) change in the polarizability during
vibration

(i) Both of the above

(iv) None of the above

() Which of the following will not be NMR

active ? (Choose the correct option)
i) 1°F (i) 2H
(i) - 12C (iv) 31p
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(@) The n-electrons can undergo the
following type of transition
s =
) n—>x*
(iii) Both of the above
(iv) None of the above
(e) 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

(Fill in the blank)

(g) Define overpotential in voltammetry.

2. Answer the following: | 2x4=8

(a) 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.

(c) What is radiochemical analysis ? Give
one example. :

(d) What are determinate and
indeterminate errors ?
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3. Answer any three from the follov&;ing:
5x3=15

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

(b) Define electrophoresis and explain the
various factors affecting electrophoresis.

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

(d) Discuss the Alpha decay process of
radioactive isotopes. How Alpha
particles are measured ?

(e} () Write a note on soft ionization
techniques in mass spectrometry.
S

(i) Explain the importance of isotopic
peaks in mass spectrometry for
structure elucidation. 2

4. Answer the following: (any three)

10x3=30
(a) (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

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

(c) (i) Define absorbance and
transmittance. 2

(i) The yeast concentration is 10M.
The absorbance is found to be
0-209 when the solution is placed
in an lcm cuvette.

A - €Calculatesitthes 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

(ii) Why is the reference electrode
placed near the working
electrode in a three-electrode
cell ? 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

(f/ () Discuss the methods of sample
preparation in IR spectroscopy.
5

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