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Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaimt in this regard, will be entertained after examination.
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Note : Attempt five questions in all, selecting one question
from each Section. Question No. 1 is compulsory.

All questions carry equal marks.
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1. (a) Calculate the magnetic moment (spin only) of

Fe*? ion. {x5=5
Fo”eqm%gﬁq?mw(%aaﬁqﬂ)#ﬁmﬁu
(b) Why are d-block called transition clements ?
4 @ ad ) el S e ?
() Write [IUPAC name of [Cr(en),Clp ICL.
[Cr(en),Cl1CI & g ferd
(d) What is EAN rule ?
due P @ R 7

() How do Ca,SOj3 solute behave in liquid SO (as

an acid or a base) solvent ?

Ca,SO, fa 7@ SO, (371 &1 8 & &9 ¥) faEs

i g U AGeX Hdl & °

SECTION - A

gug — 3]

2. (a) Describe the geometry of Ni(CO),. 2

Ni(CO), & few il & avly &%

92001-6550-(P-7)(Q-9)(22) (2)
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(b) Explain the properties of TiO,. 2
TiOy & o1 &l arer &

(c) Discuss the anomalous high ionization energies of

copper and chromium. 2

FR IR A A Ry I=7 e St 97 =9t
Cony

3. (@) Why do transition metals : 3
(i) Show variable oxidation states
SRR gRadslie sttt st
(ii) Give coloured and paramagnetic ions
M SR STgee agT 3T @

(b) How is VOCl, prepared ? Give its important

reactions. 3

VOCh 8 T Rar s ¥ ? sl ey
arfrfeand diftmy

92001-6550-(P-7)(Q-9)(22) (3 ) P. T. O.



SECTION — B

@ug — 9

4. (a) Discuss the variation of radii of atoms and ions of
ansition series in comparison

3

second and third (r
with first transition series.
W GOl %ﬂﬁaﬁwﬁ%’%ﬁ‘qaﬁ?qﬁmw
M%mﬁﬁ?aﬂﬁaﬁmﬁﬁﬁmﬂw
Tt el

(b) Why 3d series complexes are mainly high spin
while 4d and 5d transition series complexes are of

3

low spin ?
aﬁ3d9{@wqﬁatg@wﬁ¢%_ma%%m
4dm,5dwmmwm%@%%?

5. (a) Compare the general behaviour of oxidation state
of 4d and 5d transition series with 3d transition
series. 3
4d 9% 5d @Er Ao P offefiRRer Srae & |
ek @ garl 3d HEHYT Aol § iy

92001-6550-(P-7)(Q-9)(22) (4)




(b) How do the stercochemistry of elements of 2nd

and 3rd transition series differ from 1st transition

series ? 3
qecll HshAYT e § Y B & & 7
SECTION - C
e -9
6. (a) What are basic postulates of Werner's

coordination theory ? How does it account for

non-ionic nature of COC13.3H2C) complex ? 3

TR % oy Rsld & qaya aAfveren =@ & ? 33
H #F COCl3.3H,0 & R-9mai+E agfa &
fre orr & ?

(b) Give IUPAC names of the following complexes : 3
Frfiea s & oTEgdie W R :
(i) [Co(en), Br,]CI
(ii) [Co(ONO)NH3)51Cl,
(iii) [Co(NH3)4(H20),1Bry

92001-6550-(P-7)(Q-9)(22) (5) P.T.O.



7. (a)

8. (a)

diamagnetic ~ while

Why s [Co(NH3)6] "
3

[COF(,]3~ is paramagnclic ?

1w sfs  [CoFel™” gferesrnra

[Co(NH3)6
= g 7
3

Write the following : ®

i e

(i) Ionisation isomer of [PHNH3)4Cl21Br2
[PH(NH3)4Clp1Bry @ ST S LIERET!

(ii) Linkage isomer of [Co(NH3)s NO,1Cl,
[Co(NH3)5 NORIClp & R SMEAMAX

(i) Coordination isomer of [Co(NH3)g [C(CN)e]

[Co(NH3)g [CH(CN)g] 1 HAE SEICREl

SECTION - D

gUs —

Complete the reactions @

rfufre & QU Y

ligSO9p

(1) PC[S + SOQ — >

(i) SO,Cl +4NHy —1N13_,

lig SO
ey

(iii) Hgly +2KI

92001-6550-(P-7)(Q-9)(22) (6)




(b) What are Non-aqueous solvents ? Discuss thejr

classifications, : 3
T ST 1% 2 o Tl A o oy
9. (a) Discuss the Important advantages of liqtiid 50,
as solvent inspite of its toxic nature, 3
&g Soz%ﬁmﬁ%ﬁ%wﬁﬁm%mﬁ
Heayel e 3 T=t a5y
(b) Explain why : 3
BEEIEE: i
(i) Agl 1s soluble in lig. NH3 but insoluble in
water.
Agl, ligNH; % g ¥ aft ww o
Ngﬁsﬂﬁ Bl

(ii) Sodium metal solution in lig.NH5 is blue in

colour, paramagnetic and highly reducing in

nature. |
AR o # RE ligNHy & A @ @
ST X ST ST SHhy @ A ¥

92001-6550-(P-7)(Q-9)(22) (7))
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Note : Attempt five questions in all, selecting one question

from each Section. Question No. 1 is computlsory.

e All questions carry equal marks.
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1. (a) Define heat capacity. 1x6=6
SSIRAr & Rt #ifse
(b) What is inversion temperature ?
IO AN T Q7
(c) State Hess law of constant heat summation.
Rerx a1 AT & 39 Frm s
(d) What is chemical potential ?
RIS a4 g
(e) What do you mean by sélting out effect ?
qifveT ofge ghac § o9 F1 T € 7
() What 1s isochore ? "
o Y R 7
SECTION-A

gus —

2. (a) Define: &
gfeefae g
(i) Reversible process

yfead] ufshar

92002-6550-(P-7)(Q-9)(22) (2)



(ii) Enthalpy
e
(iii) State function
W R
(iv) Joule's law
@ S 1
(b) State and explain first 1av§ of thermodynamics. 2
SRR H e e T S T
3. (a) Differéntiate between intensive and extensive
properties by giving examples. , 2
e 0 R SR CERRE T A e W
EAIELd

(b) Derive an expression for molar heat capacities Cp

® and Cv. 4

Aie? a9 &mar Cp 3R Cv & g o aifvreis g
&

92002-6550-(P-7)(Q-9)(22) (+37) P.T.O.




SECTION - B

gug -9

4. (a) Describe :
o X
() Enthalpy of Neutralization
S CEIEE AR I R
(ii) Standard enthalpy of formation

(b) Derive an expression for workdone during the

isothermal reversible expansion of an ideal gas. 4

wmmf%%wmwvﬁaw%mm

T FE % W 2o e iR,
()
5. (a) Statg and derive Kirchhoff's equation. 4
HTEE TR A TRy o A HifoT)

92002-6550-(P-7)(Q-9)(22) (4)



(b) How can you calculate the enthalpy change of a

reaction using bond encrgy data ? 2

die e e @ oww awh om aRREr & oA
qRa ) T AR R E 7

SECTION-C
gves - d
6. (a) Des.:cribe L_e-Chatelier's' principle and its
3

applications.
w-mmmﬁmmm@mmmm.

(b) Describe the thermodynamic derivation of law of

chemical equilibriurﬁ. 3

el

92002-6550-(P-7)(Q-9)(22) ((5.) pP.T.O.



7. Describe  the  Clausius-Clapeyron  equation  in

integrareo form and its applications. 6

FATETG-FARE Gt & yniae @ o aui Hifm oy
5D A F avhy ARy

SECTION-D
€
gvs —§
8. (a) State and derive Nernst distribution law. 4

T2 faaver Fram &l Tasy ol e il

(b) How distribution law can be applied to determine

the degree of hydrolysis of aniline hydrochloride ?

2

@
offer eglaage & gty @ ol faiRa &

% fo faeeor fram &8 @rg Rear smogendr @ 7

92002-6550-(P-7)(Q-9)(22) (6)



9. (a) Derive modified expression of distribution law

when solute undergoes dissociation. 3

faaver v @ Wi aifefs gra &t o9 RBes
ERISE IR KRG I

(b) Why multi-step. extraction is more economical

than single-step extraction ? | 3
ARl-Ry  THReaed, -1y tRgE 8 AE
SIECTRIC '

92002-6550-(P-7)(Q-9)(22) (7)
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Note : Attempt five questions in all, selecting one question

from each Section. Question No. 1 is compulsory.

All questions carry equal marks.
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1. () How can you convert ethyléne into ethylenc.
glycol ?
am e @ AT T A B S
g? T
(b) Why phenols do not undergo substitution of -0l
group like alcohols ?

Bl Sfchiee A & -OH T8 & kR § =
R 7
() What is Molar absorptivity ?
I SFaMebaT 47 & 2
(d) What are auxochromes ? Give example.
N SR S

(e) What is Hunsdiecker reaction ?

SR afifehar o ¥ ? 1x5=5
SECTION - A
qug — 3
2. (a) Explain Bouveault-Blanc reduction. 2
A =% R B arar A,

92003-6550-(P-7)(Q-9)(22) (2)



(b) Describe the mechanism of base catalysed ring

opening of epoxides. 2
iiREEE B 99 SO SNuT gy o H a9 B

(c) Write any two methods of preparation of alcohols.

2
Qehei S B s & faftn R
3. Explain with mechanism :
ERICIESITIGLEI EU
(i) Pinacol-Pinacolone rearrangement : 3
RFTehId-fyATehle e

(ii) Oxidative cleavage of glycols with periodic acid 3
] T B T ARG & ofiedisied faged
SECTION-B
s — 9
4. (a) Describe with mechanism : 4
S A % 9g o BT
(1) Reimer-Tiemann reaction

-3 arfiferar

92003-6550-(P-7)(Q-9)(22) (3) P.T.O.



(ii) Kolbe's reaction
e R RIER
(b) Write any two methods of preparation of Phengy

i 2
BRI @ a1 @ [ g

5. (a) Explain the acidity order among the following .
O-cresol, m-cresol, p-cresol and phenol. \
Frfaiaq # oTeiar T s6H @l A Hifv
O-%@TF{, m-m, p—m IR BT

(b) Describe Claisen rearrangefnent with mechanism,

. 2
fpaTialy & WY FoaT ASE @ o i

(c) Why phenols are more acidic than alcohols ? 2

Tehied &l ol | fher oifes oy a4t € 7

SECTION-C
CECIE|
6. (a) Describe : | | 3 N
9 HY
(i) Chromophores
FIHIERE

92003-6550-(P-7)(Q-9)(22) . (4 )



(ii) Bathochrémic shift
TS e
(b) Explain: 3
. (s
(i) Beer-Lambert's law
dE-ad H= frm
(i) Hypspchrolmic shift

fehite R

7. (a) Explain the effect of polar solvent on different

electronic transitions in UV spectroscopy. 3

UV Weendt § [ gaesie §h9e W gar
g & U9E B AT B

(b) Describe the impor_tant‘ applications of UV

spectroscopy. 3
UV Qe & Hedqel S & ao HY

92003-6550-(P-7)(Q-9)(22) (5) P.T.O.



SECTION - D

@us - «q

8. (a) Explain the effect of substitution on acidity ol
-carboxylic acids. 2

FARRRNT ordl @ oreidr G¢ R & g &
& P

'Y

(b) Write any two methods of preparation of amides. 2
TEE SN B A @ fafEr Rikew

(c) Which acid derivative is most reactive towards
nucleophilic substitution reactions ? Give reason

with your answer. 2

i g sffeet & iy S-ar o
A T AfE Bl ¥ 2 orm o @ wry erw
CUELS

9. (a) Why carboxylic acids are stronger acids than

phenols ? ) -]

ﬂﬁﬁammﬁmﬁgwﬁmquﬁm
74l & 7

92003-6550-(P-7)(Q-9)(22) (6)



(b) Illustrate the mechanism of hydrolysis of

ethylacetate in acidic medium. 2
sl e § a3 exgRieE @ i1 @ i
&
(c) Describe Hell-Volhard-Zelinsky reaction. 2
Bel-dicers-Sifciehl AR & quie i

92003-6550-(P-7)(Q-9)(22) (7)



