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2023
M.Sc.
4th Semiester Examination
CHEMISTRY (SPECIAL)
PAPER : CEM-403
Fudl Marks @ 40
Time . 2 hours
The figures in the right Rand margin indicate marks.

Candidates are required (o give thelr answers
in thelr own words as jar as practicable.

HMHusirate the unsivers wherever necessary.
Answer frony any one Section.

SECTION—I
( Physical Chemistry )

Answer from all the Groups as directed.
GROUP--A

Answer any four questions irom the following :
' 28

1. Define polarizable interficee and non-polarizable
interface.
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(2)
2. What types of reactions are studied by shock
tube method and molecular beam technigue?

3. What is the roie ol flippase protein in a celi
membrane?

4, For macromolecules we always determinc
average molecular weight ~ Justify.

411

The rate of a reaction a2t 25 “C 1s doukled
when the pressure is increased from 1 aun to
2000 atm. Calculute A®V, volume of activation.
assuming 1t to be mdc:p(;ndcm of pressure,

6. Why is ‘Number Average Molecular Weight

determined by osmometry metiiod, a colligative
nroperty?

GROUP—B

Answer any four gucsuons from the following :
Axd=16

7. The following reactions are essenutally diffusion
contrelled

) The combination of iodine atoms i water

fb) The combination of methyl radicals
toluene
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(3)
If the viscosities of water and toluene at 20 °C are
1:002x10 kg m™'s * and 590x107* kg m s
respectivelv, esuimaie the ratio of the rate
constants of the r(wo reactionszs at that
temperature, 4

A soludon of a prolein was investigated in an
ultracentrifugation velocity measurement at
20 °C, the rotor speed beirg 30000 r.p.m. The
boundary receded as follows

It(s)

i
I

rlem| [6-127 [ 6153 [6-174 6206 6-232 6258 | 6084

o 7300 1 600 900 1200 | 1500 | 1800
T

10.

il

12.

Calculate the sedimenitiation coefficient and
molar mass of the protein. Further data are as
follows

v=0728 eyl p- 09981 g em 3,

D= 762101 s 4

The rate of a full diffusion controlled reaction
does not depend on the sizés of the reactants
- Justify the statement. -+

Write down the =taudinger equation ant
explain how the viscosity average molecular
welght (H“] 18 dotermined by using this
equation. 143=4

Briefly describe thie mechanism of action of

green fluorescent protein. +

Briefly describe tho sirategies for the analysis
of amino actd sequence in a peptide. 4
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GROUP—C

Answer any two guestions from the following -
Hx2=16

13, Deline welght average molecular weight [i_'l'_[“,}
of a macromolecule and hence derive the
cxpression for determining ETW by sedimentation
couuabibriam method, 14+7=8

14. Truce oul the course of the reaction botween
bydrogen atom wnd hvdrogen molecule using
ippropriate diagrams of Poiential Energy
Surfices {PES). &

15, dsing approprizde expressions for partition
Tunclions derive an expression for the rate
constant of a reaction. based on the Transition
State Theory [TST =

il
16. ror a polarizable iterface, prove that
ey = = qudV =gy /72, F ) - 1T du,

where dv is the infiniesimal change in surface
tension and the other terms bear useful
significance. 8
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SECTION—II
{ Organic Chemistry )

Answer {rom all the Croups as directed.

GROUP—A

1. Answer any four guestions from the following :

fa)

{b)

fc)

()

fe)

()

/266

2x4=8

How will you distinguish between
cis-decalin and trans-decalin by 'H-NMR
spectroscopv?

What are quasi-enantiomers? Give an
example.

What do vou mean by Al2-strain? Give an
example.

Draw the structure of the most unstable
stereoisomer of poerhyvdrophenanthrene and
comment on :1s stereochemical features.

What do you mean hy ‘molar ellipticity ?
Mention its unit.

Why is very hagh level of diastereoselectivity

found for Lewis Acid mediated reactions of
enol silancs with aldehvdes?

{ Tvom Quer }
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GROUP—B

2. Answer any four questions from the followiinyg

e

i

fcl)

/266

d4xd=16

What are the symmetry elements present
i cis decalin and cis-9-metbyl decalin?
(mm Jare the stabilities of cis- and trans-

-methyi decaling, Draw the conformers of
cis- | ihlclclt citiins and comment on Lhelr
relative stahhil_\. 4

Explain the dibenzoate chirality rule. What
is meant by Doavedov gnlitting? REEE
4 g o 1)
Compare the sinbilities of ¢is and trans A7 -
itk A gotabng, 4

What 1s cotten effect? How will you study
the confors

tional changes 1 {-)-
menthone with change in polarity of the
soivents using CD curves with Cotton
effect? e
What are plane ORD curves? How do piane
curves help o prove that ortho. meta and
para isomers of lodopheny! ethers of lactlic
acids have the same configuration? 4

Explain the Felkin Anh modei with a proper
example., What 1s meant by Birgi-Dunnz
trajeciory’? <4
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t7)
GROUP--C

Answer any two questions from the following

85x2=16

fa)  {i) Drowv &l the stercoisomers of cis-1-
decaione and cis-l-decalol and
comment o their relative stabilities

(i} Stalc and explain Lowe's rule. 3

(b} Deduce the Winstein — Holness and Eliel
Ro equevions=. Why hias it become ohsolete?
Calculate the value of equilibrium constant
(& for 1hoe sysiom.

/‘\-“—‘J 3 \ T L 11 OT
™ e o T _L—/_—\“\_/ T/ h

(xiven, the specific rale constants kpf-(J
ko= 7 110 % dm?mol ! sec’! and the
averall erapiridad rate constan
k= 2310 " dm? mol ! sec 1 at 298 15K.
3+142=8

fe) How niany stereoisomers are possible for
perhveroanthracenes? Write all the possible
stereorsomers of perhvdroanthracenes and
discuss then stereochemical features.

+6H=8

o
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fet}) ) Expiaan Creplok mode! with a suitable
example. What s the drawbacles of
this model? et B
il Hoew swill vou corry ot the {ollowing

CONVErsion? i

i
A/‘\\ //,/I
L NAle AN

L

‘ ———
1 Y Nou

.
() menthol

SECTION—III
( Inorganic Chemistry )
Answer o all the Groans as direcied,

GROUP-A

1. Apswor wng four questiens from the ollowing ¢
2x4=5

fap What ave the regatrements ol azcid
cataivzed hvdrolvsis reaction®

() Write a short noe on tdward nucleophiliciry

S50
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ftj What are the roquired conditions for basc
catalyvzed hvdrolvsis reaction?

fdd} State ‘Marcus theory {or outer sphere cross
reaction.

(e} Why is oxygen to be expelled from the
polarographic cuil before the experunent?

(1) What do you mean by oresidual current™?

GROUP—B

2. Answer any four guestuions rom the following .
4xd=16

fu) U\/I[bpy}j]")‘ shows acid catalyzed aguation
while (M(pheni 47 complex does not. Explain
with suitable nechanism, [M = Fe, Nij

ibj Derive rate law tur the dissoclative
mechanism for L-MX complex where five
coordinated iniermediare have appreciable
Jife time considoring ¥ as an attacking
ligand. If K,IY' is very large or very small,
then what will he the effect on rate law.

f¢) Give the mechanmism of outer spherce
electron trassfer reaction with suitable
example.
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(i

Answer

( 10)
What do vou mean by aad catalvzed Pseudo
substituton? Explain the mechanism with
suttable exomiples,

What do yveu nean by hall wave potential?

Dermve 1T expression.
What are: the cdvantages and disadvantages
of droping Mercuwry electrode?

GROUP—C

cny twe quoesiions {rom the following
&x2-16

Rate constun:s for Replacement of the
Chloro Ligand by Pyridine in PUPEL,), (RIC]

i EM s )

Trans (23 7C) cis v ")

s

\ 3 y
<§ Y P20 8x10°

2% 10

O P 30t 1e 10" s

/266

Rationalize ‘b rate of thie obseryed

reaction.
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(b) Ratc of anation of [Ti(H,0) ]3" by Y™ at

13 C 15 gncn b& fow .

YU A Ve - ) :ff-fM-‘%‘"""‘f;
"CICH,,COLH T 67x 107 NCs | 80x107
"Zﬁlo }f Tlo710f CICH,CO, ¢ 21103 |
f59, “;ggxnﬂ Ui¢9{ﬁ}‘**@“j

)

Comment on the variation of rate constant

in the above resciions. Propose the suitable

mechanism for the anoilon reaction.
Jof=g

Effect of nor lecving ligand on acid
wydrolysis rates of some Co(lll] complexces
are given below

Complex (s~
cis-[Colen), NIGIREIONN 0012
trans-{Colen] ,iDOHIC 1960 % 10 °
cis-[Calen) ,Cl 2 x 107
trans-jCojun) Ui, 35 %107
cis-[Cofen) (N3 T 1Ci 5% 707
11‘&11‘15;--{C0[Gn]1;.‘\'H_;)}(_lli"‘ 34 % L0
cig-[Cofen),(H .".)]L‘H'z‘ 16 % 107
trans-|Coleny qH, 050 1 25 < 100
cis-|Col Ln))x:N;C‘" 62 x 107
trans-{Cofen} 4CNICL] 82 10°

Explain these vbscerved trends of the
reaction rates.
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th) The rate ('m“:‘;:mf for anation by Y7 jor
[Fe(H, 17" and {Fe(H,0)
below at 25 'Lf ‘

)
(OH})? are given

o

% ki \7'] i'.~;"') f()r k('\& iwa(n |
:fliLnf \PUH\JJOHV’“
w07 e zaae
,&r_“' aa?id‘ -;8 o
Br 26-10° + 16
iNéSj 3111037: _907 .
aiCI-i C(_)k) | 1. »-]O* 7771.‘1_*_10 7?

E\plam the mochanism 0* ﬂu s¢ reactions
o the basis of the above observation.

S.  Differential thoeemogram for sulphur is given

below
— I = T T T
E 446
bl L]
-~
<t 113
")
E
L L
=
I ‘J e § N
08 IIB 172 447
[ 1 JEVE SR SR |
Wwh 200 300 400 500

Tempeiatuie "C
Explain cach peuk of the thermogram with
proper explanation, 8
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6. The cychic voltammogram for the agricuitural
insecticide parathion s ziven below in 05 M
pH 5 sodium acetate builer in 50% cthanol.
5 —

7N
(CaH:00,P — 0 — ;}-—- NG,

N —

W
I
b

Currcnt, A
;
A
g

i | | ] |
4 { —ird ~05 —
Potentah, Vovs Ag/AgCl

Using the obscrved cyelic voltammogram
o - =}

conlirm the product nroduced at A, B and €
POSITION. 8

t o o
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