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CHEMISTRY

( Honours Elective )
- Answer the Questions from any one Option.

* ' ;  OPTION-A

( Applzcatzons of Computers in Chemtstry ) )

‘ '7, g Paper : CHE-HE-5016

| OPTION—B
{ Analytical Method in Chemzstry)
~ Paper : CHE-HE-5026

> OPTION-C =
( Molecular Modellzng and Drug Deszgn )
' Paper CHE HE—5036 R

: 'Full ‘Marks : 60- _ :
Tlme Three hours

i The figures in the margm indicate
- full marks for the questwns
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" OPTION-A

ist
t' 3?1’“‘—‘“*‘0"3 of Computers in Chem ry) () 3 What do you mean by an mterpolatlon

method ? ,

(g) Name two chermstry tools/ softwares &
that are useful in drawing chemical
structures, reaction schemes etc. -

(h) - Define linear programming.

(i) _Explam the use of DEF statement

() Explain debugging.

‘ (k) Differentiate’ between compller and‘ e
Lot , interpreter.
- ()  Which one of the following is suitable =
~for drawing infrared spectrum (IR) of ' MR

Paper : CHE—HE—SOIG »
: 1 : Atiéwer —any seven questlons oy 1x7=7
| (a} CD ROM isa:
i - Semiconductor memory
(i) Memory register
f(iii) Magnettc memory 7

_fiv) None of the above

: “molecule ?
(Choose the correct answer, ‘ , ~ ISIS Draw, Ongln BASIC A
' ' 2. Answer any four questions: 2x4 = 8

(a) Write any four features of MS Excei

e {b} ' Standard ANSIC recognizes - 3
S (b} Write a program in BASIC to plot ﬁve_”,

‘ number of ,keywords. (Fillin the bla

) concentric circles- usmg For niniNext
e o My ~ loop. L eI T
e} Deﬁne e terms OME and OCK relate ~{c) Correct the errors in the followmg
ey ’to computer system s R statements
‘ e () 18-Len (AS)
[a ";Convert the bmaxy number(l 1001)2 1nt (i) A1—~8 '

et decunal system o ‘:;—; d) leferentlate between bug and vxrus Sy
i i (e_);?.”What are’ the apphcanons of the‘
. following hbrary functions ?. -
() RND
i) LOG

an mterface?
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() Draw a BASIC program for determi-

(ﬂ - Define cheminformatics with a nation of electronegativity or bond length.

G ;apphcatmn : ' .
(g) Mention any two search engines and (g) How many types of INPUT devises are
ST explam generally used? Explain them.

BOARE amming languages. | : »
(h) Define any  four progr B (h) Write a program in BASIC to find the

3. Answer any three questions : 5%3=15 ] product of first ten natural numbers.
(a) Explain the CPU and its Worklng in , .
- computer. , 4. Answer any three questions : '10x3=30
A t tin - ; : ' g »
7 2 gﬁs{éspggrzzfni;ggq‘o TR N R (@) (i) Discuss the various symbols used
g (c} Write a BASIC program to compute ’ - fordrawing flowchart. - 4

" pressure form van der Waals equation.

L or ‘ |
* Write an algorithm to find the largest of £
three numbers. S

(i) Write on program t_estin/g and
execution. IRl ;

¢ (i) What is batch processing system ? 2
P (d) - Explain the method of averages in dataj_,
analys1s '

Wiy
- Systems of sxmultaneous equatlons aze
‘ leen as

: Or. o

A st‘feam of nitrogen gas contains |
0.2 wt% water vapour. Determme the
B mole fraction of water..
onle): erte short notes on the *followmg
s (any two) : :

i ’-}'{f?,;'(i) ‘Varlables and d1mens1ons srsdho
= (Il) Slmpsons numemcal mtegratwn:gﬁ
.tE 0 method: v — ;
9 (i) ANOVA

AlX + B1Y = Cl,
T A2X + B2Y = C2
sogl _Wmte a BASIC prowram to compute the
- values of X and Yo Y _
e (b) ertc a BASIC p_rogra.m“to calculate pH
~of acidic, basic and neutral solutions.
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Y Or
1 Pog the vapour-liquid equilibrium of a binary
L "mxxture of benzene and toluene, the followmg
~ results are reported :
~ x:0.167 0.333 0.500 0.667 10.833

y: 0.320 0.550 0.710 0.830 0.930 .

~ where, x and y represent mole fraction of

" benzene in liquid and vapour respectively.
Indicate how these data might be plotted to

give a straight line if the relative volatility were-

‘constant. Fit the best straight line to pomt
on 'such a graph by ‘

- (i)  visual inspection of the best
straight line through the points.
(i) the method of averages.
- (ii) the method of least square.

mixture by using the straight line obtained.

C-language.

| roots of a real valued functlon =
% Or

molecular formula

'HE HE 1/2;’3/(3 6

Determine the average relative velocity of the

(c) Whatis operator ? Describe the different E |
) types of operators with examples in ‘

(d) Explain Newton-Raphson method for,f- 3
i ' EXPlaln n detaﬂ the uSCS of Spreadsheet m v R
L cbemlstry by taking the following €Xamples o

{i) Determination of empmcal and"’-ﬂ‘f' ‘

(i) Determmatmn of vapour pressure

(e) Draw a flowchart for calculation of lattice
energy of NaCl on the basis of the Born-

Haber cycle given below : i

Lattice energy on the basis of Born-
Haber cycle can be calculated for a
reaction as follows : - ‘

e.g., for the reaction

Na (g)+Cl, (g)—L}NaCl this cycle
is as follows : '

Na(s) Cly(g)
\Ls \l/+D
Na(g) . Cl(g)
R L
Na*  Cl7(g)
W ‘

- NaCl

i, S0, ~Q=S+IP+-2-D*‘EA—U’ where Sis the
e "heat of sublimation, IPis 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 :

'»V:gf._(ﬁ:sém;s'/ééés“)CHE.Hg EBIe 70 e L



)

(g)

Data:

;{emperature : (’C}

Calculate the value of the integral by

using Simpson’s 1/3 and 3/8 rules and
also calculate the approximate value of
z in each case. :

or

Draw a flowchart using spreadsheet for

determining the mass fraction and mole

fraction of each component in the
followmg mixture of hydrocarbons :

125 g of methane, 125 g of ethane and
- 250 g of propane :

Develop a flowchart and a BASIC

program to fit a straight line for the

following data relating to enthalpy of =
methane at 1 atm. pressure with

temperature :

Enthaly : (Whmol?) 630 650 824 851 875 1050 1110 mo - f |

_ Discuss on the de31gn and Peled
development of simple data bases
on chemical and physmal ‘
: ‘propertles of substances

JVHI?HE 1/2/3]G &

000100 M0N0 40 S0

" Discuss the advantages of ratlonal-‘."" ey
- database management. o e

(Analytical Method in Chem

(@)
;4({)
(c)

(d)
(e)

¥

(9)

W
~ in UV-visible spectroscopy. What will be
18 percentage of transm1ttance 2 :

OPTION-B

Paper : CHE-HE-5026

1. Answer any seven of the following questions :

- Ix7=7-

How is standard deviation related to
accuracy ?

Why is IR spectrum cons1dered finger
print’ of a molecule ?

Why is source modulation used in
atomic absorption spectroscopy ?

What is potentiometry ?
What is meant by Nernstian behavmur

“in an indicator electrode ? o
What is meant by thermograwmetrlc

analysis ?
What is the function of Nernst glower ?,
A sample exhibited an absorbance 1:0

‘Name the two hght sources used in UV-

visible spectrophotometer

When is batch extractmn used for'
extraction process? - :

]‘{Deﬁne the term spec1ﬁe rotatlon >

)

Name the bmder that is present in Stha

g_gelG
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: 2 Aﬁswer any four of the followmg questions :

2x4 =8

{a) The standard deviation from one set of

e

‘nations was 0.641.

;,33 (Sem 5/(:303) CHE HE E 1123 /G 10

11 determmatmns was 0.210, and the

standard dev1at10n from 13 determi-
Is there any

sugmfwant difference between the

precision of these two sets of results at
the 10% level? Given the value of F for

10 and 12 degrees of freedom at 10%

A probab1hty level is 2.28.

Name different gases that can be used

" as fuel and oxidant in Flame-AAS.

The force constant for H*Cl and H*=Cl
are the same and both can be considered

- as harmonic oscillators. H3Cl has a
fundamental vibrational transition at

2886 cml. Calculate the ratio of the

~ zero-point energy of H**Cl to that of
 DCL i
Draw a probable TG curve fors: " 3
- CuS0,.5H,0. S
Describe the source of pH dependence' ok
: ‘m a glass membrane electrode. g DUy
* What are the different types of paperw“"[? PR
.~ chromatography? R
i)
(h} What is the role played by a masklng
j ‘_agent in the extraction of metal 10ns ? ‘

What do you mean by synerglstlc’ff
- extraction ? -

3.

Answer any three of the following questions :

(@)

(b)

. 3(Sem-5/CBCS|CHEHE 1/2/3/6 11

5x3=15

What is the difference between accuracy
and precision ? Discuss the methods for
determining the accuracy. 1+4=5

Describe briefly two different sample
preparation methods for IR

measurement.

- Discuss the working principle of atomic
) absorptlon spectrometer.

Describe the basic differences between
atomic emission and atomic absorption
spectroscopy. Among atomic emission
and atomic absorption, which one is
more sensitive to flame instability and
why ? - 2+43=5

. Explain the basic working principle and,
the applications of the TGA technique.

‘What are the factors that affect the TGA

curve? 3+2 S

,What is conductometry ? How will you - "
~ determine the pKa value of an acid with
s the help of conductometrlc titration?

1+4 5L

by _Cf‘o'ritd.‘ :



( Discuss the factors on  which
conductance of a solution depends.

(h) What is.chromatogram? Write shortly
: about - any two chromatogram
h }development methods? 1+4=5

4. Answer any threeof the following questions :
| | 10x3=30

{d) i) Mention two advantages of -

spectrophotometric analysis. 2

(i) UV-visible spectroscopy cah' be

“  used to distinguish kcto enoi','
 tautomers. Explain with the help of 3+
' a suitable example A

7‘ i) Explain with an example how Job’s :
*method of continuous variation can
' Dbe used to determine the compo—,: :
sition of a metal complex ] 5'5.-"9"‘

L (b) Descrlbc the workmg prmcnple of smgle =

e beam and double beam UV—ws1b1e S
. spectrophotometers, Mennon two

4;‘ photomctcr over the smgle beam 8+2~10

3 (Sem-—SlCBCS) CHE HE 1/2/3/(} 12

advantages of double beam spectro- ; v‘ |
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(c)
(A)
(B)

©

)

- o Vgpropanone and propan»Q -0l using

(i) Match the following : 1
Near IR region (A) Rotation
Middle IR region (B). Overtone
Far-IR region ~ (C} Vibration-rotation
() How many stretching modes of
vibration are there for H,Oand HCI
molecule ? : 2
" (iit) Diagrarnmaticallj,r show the
bending modes of vibration for H,0
and CO, molecule. 2:
(iv) In an IR spectrophotometer,
diffraction gratings have displaced
prisms as the main source of
monochromation. Why? 1
(v) What type of detectors is preferfed
- in IR spectrophotometer for
- measurements that must be made
. rapldly'»’ B ok
What are the advantages of F’I‘-IR :
..over continuous wave spectro“
photometer'? ' s L2
How will you- d1st1ngu1sh between

R 'speetascopy 0T sl
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What are the factors that influenee the
vibratonal frequency® Discuss with the

o help of example, Distinguish between the

E N isomers having y molecular formula,

| C,H, 0 namely CH, C()(‘H and

H@w (‘HO in terms of their IR

. froquencies, 6+4=10

 What is potentiometric titration? How
“one reveals the end point of «

potentiometric titration? Deseribe 1hc
features of a potentiometric titration

_care, Discuss the use of potentiometry
in food ndustry and pharmaceutical

~industry. e 1+1+3+5=10

. ,%si)' ¢,0, and Na, COv
0 iy Na;cm anﬁ HQ“

{iy} CH L_()O}I and NaO’H

Discuss the basic features of
conductametric titration curves obtained |

from the reactions between —

H(‘?A x_uid : N‘aC)HEI ‘

mm xm gsm M e a e

(g) (i)

(i)
h) (i)
/.

(ii)

What is meant by golvent
extraction ? State the law on
which it is based on. Defline the
term ‘distribution ratio’. How is it
different from distribution
coefficient ? 1+1+142=5

Describe briefly the continuous
extraction technique used in
solvent extraction, 5

Describe the qualitative and
quantitative aspects of gas
chromatography : 5

How can NMR spectroscopy be
used to determine the i
enantiomeric composition? 5




: orvrxon— '
: (d) Which is the computatlonally most

expensive part of a molecular dynam1cs
simulation ? :

f, (Molecular Modelling and prug Design)

Papex CHE HE—5036 (e) Koopmans theorem helps in ‘correct

SRS . prediction of —— by relating it to the
Sien Answel anyseuenof the followmg quest;)ogf 7 gnergy T y il mgthe bk

s R ¢ % What is meant by ‘molecular docking’?
(a) Dcﬁne the term ‘molecular modelling’. Y y 5

(g9 Whatis chemoinformatiCs ?

L) Whlch of the followmg is not an ‘

,clectrornc parameter? ‘(h} Which of the following software

programmes is used for automated de
() D__lpole moment novo drug design ? ‘

' (i) Hammett substituent constant Ry, DOCK

r_x(“u) Molecular connectmty () LUDI
(w) HOMO/LUMO . (i) CHEM3D

5 '_';‘{(o)k , thch of the following is not used by fiu) [CoMPh %
R ‘mol_c‘cpllar modelling software packages ?

TR : ) ;CoMFA method is used for
; (z}‘ ea ive molar mass : g 4D QSAR 5
(u} on angle (u) 3D QS AR :

o B d Lty b ik
‘ ‘,(m} on length (u} § .36D»— QSAR_' :

v Torso le ST RS s I
,() 1nang ',_(w) SD QSAR;;

Q}(Scm S/CBC CHE‘HE 1/2/3/(} 16 ‘ e
% st gl sy 0 1T




A ;g)’ The energies of hydrogen bondS tYPICaUY
ot lielin the range of (kJ mol™!)

440,
'*ﬁf‘(u) 40 - 400

(i) ;0.4 - 4.0

'(w) 400 4000

1
‘Mr(k) ,‘-Whlch of the followmg statements is AT
e ..true? e e yi:

% ”(z) _Energy minimization is carried out
by using quantum mechanics.

A

(i) Energy minimization is used to find
- a stable conformatlon of a mole-
j Lcule ‘

o

(i) Ener‘gy‘rﬁihimizatioh is carried out -
by varying only bond lengths and
bond angles :

i Energy mlmrmzatmn stOps when a',.‘f'.i':‘(
5 m;ﬁstructure is found with a much'j':}‘

-greater stabxhty than the prﬁVIOus‘f g
one m the process

5/CBCS) CHE HE 122‘/3}'6’ 18

)

(i) Transition state

(i) Conformation energy minimum

The following graph shows the stability

of a molecule as its structure is varied |

during conformational analysis :
A Y

X

- Energy

R

>
Coordinate

Which term is used to describe the point

~ marked 'Z'?

(i) Global energy 'mihimum g

ey

(iv): Lewes;t'energy mihimum~ :
Answer any four quest:ons ‘ o 72>:<4=,'8‘

(a) What are Lhe two most common types of
< B errors in molecular s1mu1at10n ¥ G1ve an

e '-'3‘: example of each

5/csc3) CHE HE | /2 /3/(} 19




(b) ‘Whatls the d1fference between molecular
e dynamICS (MD) and Monte Carlo (MC)

: approaohes 2

e (c) Draw the staggered conformatmn of

‘ethane and show the tors1on angle.

© (d) What is molecular graphies‘?‘What-are ,
' the two most common Ways of 1

"representatmg a molecule by usmg

,‘: L

: computer graph1cs ?

{e) . Mentlon any two reputed sources of

: ,moleculer modelhng 11teratures. :

®  What i's‘-6]- 31(3 b‘asis‘s'et‘? i
Mentmn any two common types Of non-
o 4_‘bonded 1nteract1ons that can exxst“

s amongst molecules

o (h) _?,What do the symbols P ancl nrepresent
St »m»a:Q SAR equatwn‘? 9

HiE H E”Qf 3 620

-Answer any three questions : 5x3=15

(a) How is temperat_ure controlled in MD

‘and MC simulations? Briefly explain.

(b) Briefly describe the advantages and
- disadvantages of domcr ‘computer
31mulat10ns

(c) Describe two techniques that are used o
"to reduce computational time in
, molecular dynamics simulations. "

(d) Explaln how an energy mlmmlzatlon‘
problem can be stated.

(e} V-DISCUSS ‘the 1mp0rtance of hydrooen‘ |

) ‘bondmg in molecular mechamcs. %

iy Des'eribe'how a protein sl:'fuoture can be

S predieted by using" fthreelding’.

A:»;"(g)',ijwhat is a potentlal energy surface
1 (PES)? Draw a diagram of a- PES and

5 explam the 51gn1ﬁcance of vanous pomts
el m the curve.; : : 3

51@"4398)’(53&138, ,1!21‘/,31@72‘1\,5, &



(g9 Give an account of structure based de
novo ligand design.

e (h) What is Lmnard-Jones 12-6 potential ?
Lhse  Write down the equation and explain the
S ‘»meamngs of the terms involved. How can

- we calculate the distance correspondmg

4 _ to the potential energy minimum in the
. “f‘curve ? : 1+3+1=5

(h) Discuss about the various sources of
errors in computer simulation methods.

4 ,: AnsWer a'ny three questions : 10x3=30

,(a) Descnbe brleﬂy about the various steps -
_involved while performing a computer
- simulation.

I\

. (b) Discuss the force field models for the
g rsirnulation of liquid water.

o) ilee an account of the first-order energy
: mmlmlzatlon method »
@ G’ive'an account‘of'the 'molecular‘

dynam1cs simulalion at constant
i ;temperamre and pressure : ‘

v f,;_i(e):f“ Descnbe the steps mvolved in Monte- ‘
3 'Carlo sxmuiatlon

o rabout the different electromé and steric =
_ ‘parametcrs to be COI'ISIdered in Q- S AR?_ :
- 2200




