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If the guestions atiempted are in excess of the prescribed number, only the
guestions atiempied first up to the prescribed mumber chall be valwed
and the remaining omes ipmored.

: A.-&nsu'er may be writien either in
English or in Bengali but all answers must be in one and
the same language.
Section-1
This s-ccuon comprises 15 questions in three Groups. Answer any ten
questions taking ar least three questions from each Group.

Group - A dx5

1. Explain the reaction of Mn; (Co),, with molecular Hydrogen. Discuss the type of reaction
involved.

2. Carry out the reaction of ferrocene with dilute nitric acid. How would you perform the nitration of
ferrocene?

3. Cyanide occupies very high position in the Nephalauxetic series of ligands.—Explain.
- 4. Discuss the role of [4Fe, 4S] Ferredoxins in electron transport.

3 ; : 3 n
5. Draw the possible geometrical isomers of | Pt Cl; (NH,), Br, | and hence explain which of them
. will be optically active.

Group - B 4xS

6. Draw a labelled phase disgram of a wo component solid-liquid equilibrium system and hence
explain what is meant by an eutectic mixture.

7. Briefly explain the difference between Fluorescence and Phosphorescence
8. What is a zero order reaction? Explain with an example.
b Why the word ‘average’ is used in the molecular weight of a polymer?

0, we . ;
. nte down the basic assumpuons of collision theory.
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Group - C
-.!xj |

11. Trans-cyclo octene is chiral. Explain its nature of chirality.

12. Draw the enantiomers of raqns-

2-methylcyclohex i 2
centres. YLCY xanol. Assign R/S configuration to the asymmer,

13. How can you carry out the following conversion?

OMe 0)

14. i
Identify the products 4 and B of the following reactions. Indicate their stereochemistry

Me

B,Hg H,0,/0OH"
—» 4 — B

ST i i "
reatrr.lcnt of acn?fe threo isomer of 3-bromo-2-butanol with HBr gives d/-2,3-dibromobutan o
exclusively. Explain.
Section-IT ®) ¢
This section comprises six questions in three Groups. Answer any four
questions taking ar least one questions from each Group. 0
Group - A )
16. (a) Expl h L +
- (a) Explain why [CoCL,]*~ and [Co(H,0)¢]?* complexes have magnetic moment higher thln o
the spin only valve. ‘ ]
; 3 (d) De
(b) Give the IUPAC names of 2 ( :
: ) W,
(i) [Co (bpy)s); (504); hv,hﬂ
e 0.
(i) [Fe (n° — CsHs),] U State
(ifi) [I7 (Co)CL (PPh3),] Y
; D
(iv) [(Co)s Fe (Co)3 Fe (Co),] o;;aw
. ; Cr
(¢) Discuss the structure and bonding in k[Pt Cly(n? — C,H,)] with suitable experl™® $ |
evidences. Expiy
mplr“’ Ry
(d) Explain the term ‘Stereochemical Control of Valence® with respect to nitrosyl €@ e,ta
Discuss the reaction of [/ (Co)Cl (PPh3),] with nitrosonium tetrafluoroborate: g
(e) Draw the active site structure of Hemerythrin and illustrate its role in 0, transport s
j“d
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(3)

I | 7 (a) Construct the Orgel diagram for [Ni (NHLY 12+ MSC(O)CH-II/I!I
i (ransitions. 3)6]** and hence assign ghe
i possible Spectral

iscuss the nature of metal-me
M | (b) Discuss the nature of metal-metal bonds jp Cry(0Ac), . 21 :
‘ duielis

in using sui O'byiisine e

;) Explain using suitable splitti : ¥ using suitab

4 loln zation r :h tl & Sl diagrams, Why Cu(l) comp ¢ model. 8
elonge ather than tetragonal ¢co : Plexes are sybi

-l compression, ubject to tetragonal

8

(d) Calculate the CFSE of the following complex
es:
2)(4:8

(i) [Cr (H,0)4]?*
: (i) [Co(NH3)e]3t
| (iii) [Fe (CN)4]*-
) (V2% Gl
(e) Discuss the role of NaKATPase in (h

Group - B

18. (a) Derive thermodynamically the Clausi
: us Claperon i aliauid = e
stating the assumption involved. p cquation for a liquid = vapour equilibrium,
8

B

Ky
(b) Show that if A undergoes simultaneous reactions A <:  then the activation energy ‘E,’
BESC i
for the above reaction is Eog= M;’:‘—ZEZ
TH s

where Ej, E;, — activation energy of the two reactions. 6

(c) State the differences between physical and chemical adsorption. Explain how the number of
occupied sites (0) can be calculated using Langmuir adsorption isotherm. 9

(d) Derive the selection rule for a diatomic molecule undergoing rotational Spectroscopy. 7

(e) What do you mean by an azeotrope? Calculate the degree of freedom for an azeotrope in a

two component liquid vapour equilibrium. 4

(f) State Franck Condon principle. Mention its significance. 6

. 19. (a) Draw the concentration vs. time graph for three species A, B, C undergoing the following first

order consecutive reaction
A-B-C

Explain the nature of the plot.

(b) The reaction 2NO + 0, - 2NO, follows the following pathway.
2NO = N, 0, (Fast)
N202 + 02 =2 ZNOZ (S]OW)

Find the order of the reaction.
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(c) State the differences between step growth and radical polymerization mechanigy, .
example of each type. + Give

1

(d) Derive the relation between elevation of boiling point of a solvent and mo]g] concen
the solution of a non-volatile. non electrolyte solute stating the assUmpl.mn(’nﬁ
i 10ng
g

approximations.
t 3

(€) Define a harmonic oscillator. Draw and explain the potential energy (v) versys disp]
(x) curve of a harmonic oscillator. Placemey
i
(f) State Lambert Beers Law explaining the terms involved. Explain its physical Significan :
y Ce. ¢
() State with the characteristic energy profile, the basic assumptions of Transition State Th
eory,

\

Group - C
20. (a) Outline the synthetic route for each of the following compounds: dx5<y)
MeO,C .
W S\ OH
(11)
OH
(1i1) 0

(iv) Me;C—CO,H

CH; — CH—CO,H
(v)
OH

(b) Draw the preferred conformer of l-methyl-]

-phenyl cyclohexane. Explain. ' 3

(c) Identify the s
ymmetry elements present j I 4
n the fi ‘ i B
Symmetry number to each Structure. L o |

Allene, boat conf: i |
ormation of cyclohexane, Irans-decalin, benzene el |

}
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\ I ©) [dentify the products A — F of the following reactions: 1Y4x6=9
‘ HO Me
f
i
g CHCHOUHE | (€r0;, Ryridine
(1) (2) H;0"
n HO HO
i
4
Y.
'8
(i1) NH, PhCHO t-BuOK t-BuLi (1) Etl
= (€
e SRR paeo
Ny (b) Carry out the following conversions. Explain the reactions involved. 4x3=12
H R
@) ANCR0) ——== >C=C<
Ar COzH

CO,Et
(i) EtO,C (CH,)s CO,Et ———»
(ii) EtO,C (CHp) COE q

n the stereochemistry of the following reactions. Indicate stereochemistry of the major

i 5x3=15

products of each reaction.

D Maleicacid o2

H;CCO,H,
(i1) Threo-3-methoxy-2-bromobutane ———+—>-
Ag
(@)
fiii Li, NH;
e -BuOH

(d) Find out the symmetry elements present in Twistane and point group. 4
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