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This section comprises 15 questions in three Groups. Answer

Any Ten questions taking at least three questions from each

Group.

GROUP = A
1s . gn;ﬁi:?in exhibits Bour effect, but myoglobin does not. |
2 Emﬂf'c:;;‘;g:ﬁfc lengths of the alkenes in [K(C:N‘)elﬂ:ﬂ.

3. Predict the electronic transition spectra of a un""" i [ S
weak octahedral field. -3 _

4, Cﬂ(tu)3 2+ is less stable than Ni(eu) 4 21-. (en= ethsler
Explain.

5. Co occupies the highest position of the spectrochemical series.
Explain. xS

v

SROUP - B

6. Why a binary solution of two compone
separated if an azeotrope is :m&’?&‘ ?“ Cannot be completely

Te From the expression for energy levels in a rigid ro how
t
how you can determine the bond length of a dxgtom.lc :gicguh ?

8. State Grothus Drape r and Stark Einstein's lawe of photochemistyry,

9. Why is the life time of fluorescence much less tha
phosphorescence 7 than that of

10, For a second order reaction of the form A tae show
the half life time is dependent on the initial cént'mntr:e::n.

g LELY

11. Draw Fisher Projection formula of all the stereoisomers of ‘
3-bromo = 2 = butanol. Assign R/8 configuration to C«2 and
«3 of one of the threo«lsomers, ‘

12, Predict the major diastereomer formed by reduction of n=Bucw
CH(BL)el with NaBH‘. xplain,. I
13, Explain atropleomerism with an exanple,

14, Outline a method of resolution of (¥) « CH M NI, ) Co 1

Bxplain the regloselsctivity  of addition of acrolein with
Aemethoxybutadlene .
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(b) Illustrate all the stereoisom
(H20); C12]* fon.

(c) Describe the active site of myoglobin and func

(d) Illustrate the structures of Fez(CO)g and Fej

Explain. .
(e) For which of the following species the experi

(1) Myad? a0 [Ng(mg) %t

17. (a) Explain with examples the oxidative addition and in
tion reactions. Give example of a fluxional orgar

(b) What are ferredoxins ? Discuss the importance of £ ;
in biology.

(e) Calculate the CFSEg of [Co(H,0), ( S B
2 NH 3=
[Co{t:ﬂ)e'] a3 ions, T 3)23 g [CDFJ i

(d) Explain with examples the c 2
Pt i o helate effect, trans effect

(e) Predict the geometries of Ni &
[nic14l®™, Hole Lt

18. (a) From first principles arrive at
Phase Rule, which connects the gree o
of components and phases, of freedom with number

(b) Draw a labelled phase diagram
of
the phase boundaries. Calculate tz:tgr- showing clearly
each region in the diagram. €gree of freedom for
8

(c) Write down the expression for Arrheniae 3
dence of reaction rate constant apg eus‘ temperature depen”
In certain reactions it is seen that XpPlain the terms in i’
creases with rise in temperature, Howtde rate constant de-
this ? © Yyou account for

e L 2+2+43
d) Discuss two methods to experimentally ge
: of a reaction. termine the g:der
order reaction (A—>B+C) is 35 oo,
e :ftf:::l:-ngS §. Calculate the rate constant, cent complete

How 1o '
take for the reaction to be 70 percent comple¢e ;lg w:l.;l it
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Draw a labelled Jablonski diag 8

of the steps.
The photochemical reaction between H, and Brp follows
the following steps

Brz-m@——-) 2 Br

Br + Hy “LuBr + H
K
H + Bra —3 HBr + Br

"
H + H Br—Hy + B,

2 Br —f—{é Bry

Find out an expression for d [HBvl in terms of the rate
constants, absorbed intensity (Ia) and concentrations of
H2, Bry and HBr. 12

For the liguid = liquid phenol water system, draw the
phase diagram and label each region. Also £ind the degree =
of freedom for each including the upper critical solution
temperature (UCST). 8

Explain what do you understand by number and mass averaged
molccalar weight giving expressions for both. -0

State Raoult's law and derive the expression for partial

pressure Pj of pure liguid 1 at temperature T consideri
an equilibrium between the pure liquid i and its vapo

GROUP - C

Draw Fischer projection formulae of the
possible stereo-
isomers of 2,3,4 - trihydroxyglutaric acid, Comment on

their chirality, assigning R/S configuratio -
in each case, i ¢ i atog

(b) 1Identify the symmetry elements present in the following

molecules. Assign point group and symmetr
each structures, P ymmetry number to

1,3-Dichloroallene, cis-decalin -
of cyclo exane, . » twist-boat conformer

2

(c) 1Identify the products A
(mechanism not required)

16
= E of the following reactions.

CHg Chs 5 b\ iz
mé Pafle 150°¢ 209/0
TrE A B £
@]

LD+ e
(111) }—-/ \ °'5mof\§e32h} e

957, Eton, =
'ISZ:rluu

CHy
|
(iv) Cros, (43C0)p0 Ay - Ha2s0
@ Y Lo,
3 contd..n,4.
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(d)

21. (a) outline the synthetic route for each of i

compounds R -
(1) /?w (11) m l}_
a0 4 8
0 <l
) R
(111) %Q (iv) Ob
Cog et B4

(b) What is meant by directed aldol condensatiﬁﬁ-
it in case of aldol condensation of 2~ pentan
acetaldehyde.

(c) Depict the preferred conforrﬁer of trans-1,3 =-di-
butylcyclohexane. Explain.

(d) Draw the conformations of the following cycloh
derivatives. Comment on their energy difference

onthe basis of number of gauche bu
present. Also explain their cnirafi:;e interact

Cis-1,2 . Dimethylcyclohe .
hexan:l. o HAHO ‘.-'-:_?ls 1-2"D1Mth¥1
X
(e) How can you carry out CiS-perh !
E-crotonic acid ? Depict thepglyi’ggogégzion of s
of the product. projection
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