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1. Answer all questions A 1x7=7"
(a) What are data processing operations ?
(b) What is interpolation method ?
() How many bits make a byte ?
(d) What is variable ?
(e) What is keyword ?
i, What is a string constant ?

) What is iterative method.?

Contd.



2. Answer all questions : 2x4=8

(@) What are library functions ? Give
example.

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

(c) What are structured programming and
debugging ? -

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

includes a time-dependent differential
equation ?

- () Chemical reaction (evolution of
concentrations with time)

(i) Vibrational frequencies.
3. Answer any three of the following questions:
~ 5x3=15

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

to print positive odd numbers less than
500.

(b) Describe the different types of o'per'atoré
with examples in BASIC language.

() Write a BASIC program to find the
smallest of three input numbers.

3 (Sem-5/CACS) CHE RE1/RE2/RE3/G 2



(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) Explaln 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 H)
1 268.15 1 20
2 289.05 60
3 ‘| 300.15 100

Estimate the vapor. pressure at
280.15K using (i) linear mterpolatxon
(ii) quadratic interpolation.

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

() DEF
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(i) CALL

(ii) SUB | '
(e) Write a BASIC program to fit a gtraight

line for the following data relating the

enthalpy of methane at 1 atm pressure
with temperature :

Enthalpy (Btu/Ib)| 630 650 |824 8518751050 1110 | 1200
Temperature(°F) | ~200 [-100 (0 [100 | 200 | 300 1400 |500

() What are interpolation and
extrapolation ? Explain.

3 (Sem-5/CBCS) CHE RE1/REQ/RE3/C 4



OPTION-B
| CHE-RE-5026
. (Analytical Method in Chemistry)
o 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 :
1x7=7

ot SR o eaRT Tl a8
(@) What is chiral shift reagent ?
T2 e Rl 52

(b) Why are quartz cuvettes used for UV-
visible spectroscopy ?

UV-RoRme cmigcaifre R (oRize RSwE
R T W »

(0 What is the relationship. between
wavelength and wavenumber ?

BRI TR TR NeS A>F 59

(d) What is the stationary phase in
chromatography ?

e BT e I & e
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(e) Which instrument is used to convert
' sample in mist or aerosol ?

() Atomizer ' ’
(i) Hollow cathode lamps
(iii) Nebulizer

(iv) Detector - g
| (Choose the correct answer)
YA GO PR A G5 RoER BRI
CPRUB! T o T W2
(i) BT
i) T TG (T
(i) o
(iv) ALPHS S
(9% Teachr Ak Sievaan)

(/ What is the wunit of specific
conductance ? '

e sRafRer oo e

(9) What is the applicability of Q-test in
data analysis ? ‘ ' :

°Y Reree Q-(5%1 eareie o
2. Answer any foicr of the foﬂowing questions :

R R T o e ey s

(@) If the diatomic molecyle HCl, with 'H
and 35Cl'were substituted with 37C1,

what change OCcurs to the reduced
mass ?
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| (d) (@) 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. T - - 2+3=5
TARCGy BoRCeeR Fce it <ot
W QIS TS A TR AR
5IReI Wi W A 8.27% W
aifte RPf® 24 0.17%! ¥7 TeR
95% ey foifire fdfa i1 fofnt
oy o Rrows IS 95% TRTTTR

(ET0SeE S t I W Ta1 3.181

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

- absorption spectroscopy (AAS) ?

G G mr?’mv‘ﬂa c?rﬁ?ﬁ.
I By G o
CF TN AYRTS & & G5 mATH
mwws%
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(e) (i) Discuss the factors on which
conductance of a  solution

depends. S 5
51w SARARe! WEY Tl TREER
TGN |

(i) Discuss the principle used: - -in
HPLC. 5
HPLC © TRE wmfﬁﬁ-s ST
Bl

(f) (i) Discuss with an example how the
- strength of an acid can be
determined by pH metric titration

against a standard base. 5

U e Bl 7Y IR pH
BIRGRA TSR O Bt AT (R
Aol 31 =2 e 4|

@) Discuss the application of ion
exchange chromatography with

an example. 5
THIETY, S ﬁrﬁ\w —m%mzﬁa
YA O [0 |

3 (Sem-5/CBCS) CHERE1/RE2/RE3/G 12



OPTION - C
CHE-RE-5036
( Molecular Modelling and Drug Design)
Full Marks : 60
Time : Three hours

The ﬁgdres 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 ?

A. (b) What is a Z-matrix ?
(c What do you mean by PES ?

(d) How is 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 T 2x4=8

" (a). Describe briefly the Born-Oppenh_eimer
; 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-‘Vbonding in
molecular mechanics ?° |

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

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

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

~ (¢) . Discuss briefly the solvent dielectric
~ models. : '

(d) What do you mean by dispersive
interactions ? What are €xchange
forces ? ' 2%+2Yy=5
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(e) Discuss briefly the simple water
models used for the simulation of
liquid water. C

" 4. Answer any three questiori‘s from the
following : 10x3=30

(@) Give a typical expression for a
" molecular mechanics potential energy
function of the type wused 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

. () ab initio molecular orbital -
methods

(i) Semiempirical molecular orbital
- methods.

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

(o)

and the sequential univariate method
used for energy minimisation.
5+5=10

Discuss briefly the Monte Carlo
method. State the differences between
the MD and Monte Carlo method.

' - 5+5=10

Discuss briefly the different steps.

involved in running a computer
simulation. : 10
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