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1. Answer all Questions : 1x7=7
(@) What are data processirig operations ?
(b) What is interpolation method ?
(c) How many bits make a byte ?
(d) What is variable ?
(e) What is keyword -3
() What is a string constant ?

~(g) What is iterative method ?
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2. Answer all questions : Dx4=8

(<)

(o)

(c)

(d)

What are library functions ? Give
example.

What is the use of REM statement in a
BASIC program ?

What are structured programming and
debugging ?

What is time-dependent differential
equation ? Which one of the following

includes a time-dependent differential
equation ?

i) Chemical reaction (evolution of
concentrations with time)

(i) Vibrational frequencies. |

3. Answer any three of the following questions:

(a)

(b)

(c)

Sx3=15

What do you mean by computer
programming ? Write a BASIC program

to print positive odd numbers less than
S00.

Describe the different types of operators
with examples in BASIC language.

Write a BASIC progrém to find the
smallest of three input numbers.
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(d) Write a BASIC program to find average
of n input numbers.

(e} Write a BASIC program to find the
numerical value of definite integral.

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

(a) Explain Newton-Raphson method for
finding roots of a real-valued function.

(b) Write a BASIC program to compute the
roots of a system of linear equations
using Gauss-Seidel method.

(c) The vapor pressure of liquid acetonitrile
(CH,CN) at three temperatures are :

T.(°K) Ps(mm Hg)
1 268.15 20
i | 289.05 - 60
3 300.15 100

Estimate the vapor pressure at
280.15K using (i) linear 1nterpolat10n
(i) quadratic interpolation.

(d) Explain the functions of following
BASIC statements with examples : (any
two)

(j DEF
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(i) CALL

(iii) SUB
(e) Write a BASIC program to fit a straight
- line for the following data relating the

enthalpy of methane at 1 atm pressure
with temperature :

Enthalpy (Btu/Ib) | 630 [650 |824[851[875 1050|1110 | 1200
Temperature (°F) [-200 [-100 [0 | 100 [ 200 [ 300 | 400 | 500

(/. 'What are interpolation and
extrapolation ? Explain. *
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OPTION -B
CHE-RE-5026

(Analytical Method in Chemistry)

Full Marks : 60

Time : Three hours

The figures in the margin indicate

full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions as directed :

o oAl ©oe Pt el ¢

(@)

(b)

©

(d)

1x7=7

What is chiral shift reagent ?

Why are quartz cuvettes used for UV-
visible spectroscopy ?

UV-fefere] =g e & m‘%%@ﬁ
TS TN e

What is the re'lationéhip between
wavelength and wavenumber ?

SR W TSI NES THAF 2

What 1s the stationary phase in -
chromatography ?

TG A Mo cﬁmﬁ"r'm{%m & q@ie
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(¢) Which instrument is used to convert
sample in mist or aerosol ?

(i) Atomizer _
(i) Hollow cathode lamps
(iii) Nebulizer

(iv) Detector
(Choose the correct answer)

A BT TR A GT B HAET TR

(WO T8 YR S [

(i) @RS

(i) T (FAC T

(iii) FETRES

(iv) FEH

(v% TGICh! Iz Cleasdt)

( What is the wunit of specific
- conductance ?

e sfizen = o2

(g) What is the applicability of Q-test in
- data analysis ? :

w2 Reggae Q-(68] eraEmiel &2
2. Answer any four of the following questions : |

2x4=8
i fRigeea bif<or e Tes ol g

(@) If the diatomic molecule HCI, with 1H
and 35Cl were substituted with 37Cl,

what change occurs to the reduced
mass ? '
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I il <9 HCl 3 1H W% 3501 &

37cz@ﬁmwm,mwmw
5% fF fedq 292

(b) What is°- meant by enantiomeric
excess ? Explain the term usmg a
suitable example.

FAETNRT g e & @ Togw
TAIZICEICE A 3 |

() Twenty millilitres of an aqueous
solution of 0.1M butyric acid is
shaken with 10mL ether. After the
layers are separated, it is determined
by titration that 0.5 mmol butyric acid

~ remains in the aqueous layer, What is

~ the distribution ratio and per cent
extracted ?

0.1 T5I9 20mL REbIRfs Uibes T=ig w1

@Bl 10mL 2T #re 2fE 91 o7 | $IEE

73T (IR {FIze DGR TRAS (73 e (7

TN Twe wRNE RTH3Re «ber AfRme

0.5 mmol | Ko SIS =117 NHF *joio
- [ T30

(d) What are the limitations of Beer-
Lambert’s law ?

fReR-c7at [Rid Tawel & ﬁ%?
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(e/ How is a double-beam UV-visible
spectrophotometer different from a
single-beam instrument ?

@e 9% 9Fe R[/N CHAFTOINOEE e
CIRE! ﬁﬁ_?

3. Answer any three of the following questions:
S5x3=15

O gzt fofabt epas Tex o ¢

(a) Write briefly about the classification of
chromatographic techniques done
based on the mechanism of
separation.

GREAEEL] %F—q' LS CI DICE ?5‘% (IR
O AT RS (AN w9 2w e

(b) What is meant by resolution of
racemic mixture ? Describe one
method of resolutlon of racemic
. mixture.

&P e Reftgw wm & ivn?
GhiE ey ﬁr%m @ by e[
97 | '
(c) Explain with an example, how Job'’s
method of continuous variation can be

used to determine the composition of
‘a metal complex.
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TUiEROHE Il 9 (A, Wik AR T/
Jmfe I IR TH dhg R HIS
@R [T =2 =

(d) Discuss the methods for the
- preparation of sohd sample in IR
spectroscopy.

N oM GBI CHAT RN AT FEE
T oWS T W SCEsA T4 |

(e} What are common sources of errors in
thermogravimetric analysis ?

qfafems Rome oHrme  FuRd
%@Wﬂa & 2 |

Answer any three of the following questions:

| 10x3=30
woid Rzl AT e e vl

(@) (i) Write about the different methods
of extraction used in the solvent

extraction process. ' 6
TR F[eEd e IRl @q [kfen
smforiss I &t

(ii) Mention two advantages and two
disadvantages of solvent extraction.
4

RS AT qoIE oINSl Wi
SR TrEd 91 |
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(b) (i) Discuss with an example how
equivalence point of an acid-base
titration can be determined by

conductometric titration method.
5

TAEEHE I 9, TE-FE DIREEW
@ Feeld = o

(i) Discuss the basic principle of

Atomic Emission Spectrometry.
S

g afiem  MTER Gl
SaryoioA GIPRIESI |
(c) (i) What is the difference between
accuracy and precision ? Discuss
the ways of absolute method and
comparative method- for
determining the accuracy.
1+4=5
Aol W% ARuTe we AN 2
oot iy IRWE deTe w=
FMARDS mnes AFRCEIE CEG 4 |

(i) Discuss - the  principle of
colorimetric estimdtion of metal

ions from aqueous solution. S
T REIGE AT Tomiro I 1 |
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(d} (i) Define confidence interval. The
mean of four determinations of
the copper content of a sample of
an alloy was 8.27% with a
standard deviation 0.17%.
Calculate. the 95% confidence
limit for the true value. The value
of t for the 95% confidence level

with three degrees of freedom is
3.18. 2+3=5

ARG, 2oRcea] Al al| 9o
WA (YT TS 4 FARI S
SIRG Rfam W 29 8.27% W
grfds [pife 25 0.17% | wa TeR
95% Fereay feife Rdd =1 fSHG!
o oI ToTs (310 95% FARPCGAY
(ETCSe9 JF ¢ I Wi 2 3.18

(i) What is the basic principle of
atomic absorption spectroscopy ?
What are the different
atomization processes commonly
employed in the atomic

absorpuon spectroscopy AAS) 7
S

G GITH (’W@’mﬁa G
e 2 @GRiw oI W
CHATTIIATS FLRITS & [ @B ez
i IR T Q2 |
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(e) (i) . Discuss the factors on which
conductance of a solution

depends. , 5
G5l TR ARAe e 9 IR
STEAnAl €I
(i) Discuss the principle used in
HPLC. .9
' HPLC © IR2R (@4 IS Seeina
Sl

() () Discuss with an example how the
strength of an - acid can be
determined by pH metric titration
against a standard base. S

AT Fe 95l IT2R IR pH (T
IR0 AarorE TF o ATl (TR
el ] W2 HitEiva 90

(i) Discuss the application of ion .

exchange chromatography with .
an example. ; <

- TwimEeg e R m@nﬁa
mﬂwwl
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OPTION-C
CHE-RE-5036
( Molecular Modelling and Drug Design )
| Full Marks : 60
Time : Three hours

The figures in the margin indicate
full marks for the questions.

1. Answer the following questions :  1x7=7

(a) What are different types of models |
used to describe a molecule ? |

(v) What is a Z-matrix ? .
(c) What do you fnean by PES ?

(d) How 1is van der Waals surface
constructed ? |

(e) What are the conventional units of
| length and energy in molecular
modelling ?

() How will you define a simple
molecular mechanics force field ?

(g) Write the mathematical form of Morse
potential.
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2. Answer the following questions . 2x4=8

" (@) Describe briefly the Born-Oppenheimer
approximation.: |

(b) What types of points on a PES are
particularly relevant in understanding
a chemical reaction ? |

(c) What are ‘hard’ degrees of freedom ?
Provide schematic illustration of the
cross terms believed to be most
important in force fields.

(d) What do you mean by H-bonding in

molecular mechanics ?

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

(a) Discuss briefly, different types of non- .
bonded interactions..

() What do you mean by computer
' hardware and software ? Describe
briefly with examples.

(c) Discuss briefly the solvent dielectric
models.

(d) What do you mean by disf)ersive

forces ? ' DLt =5
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(e) Discuss briefly the simple water
models used for the simulation of
liquid water. '

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

(a) Give a typical expression for a
molecular mechanics potential encrgy
function of the type used for
macromolecular simulations. Include
intra- and intermolecular terms.
Describe, what each energy term
represents. Also state briefly the
physical origin of each of the energy
terms. | 10

(b) Describe briefly the following methods
for calculating molecular energies and
geometries (outline their advantages
and disadvantages) : 5+5=10

(i) ab initio molecular orbital
methods

{ii) Semiempirical molecular orbital
methods.

(c) How are different thermodynamic
properties calculated using a force
field ? Discuss briefly force field
parametrisation technique. 5+5=10

3 (Sem-5/CBCS) CHE RE1/RE2/RE3/G 15 Contd.



BIKALI COLLEGE LIBRARY"

(d) Discuss briefly the .simplex method
and the sequential univariate method

used for energy minimisation. ;
5+5=10

(e) Discuss briefly the Monte Carlo
method. State the differences between

the MD and Monte Carlo method.
B 5+5=10

(f) Discuss briefly the different. steps
involved in running a computer
simulation. . 10
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