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1. Answer the following questions : 1x5:5

\rq\5 fiTI A,,rcfl<F{ Es< fr{t a

(a) Identify the paramagnetic molecule-
q-srs qTFr 6418 s<il-
(n H2

(it N2

(iit) 02

(iu) F2
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(c)

(d)

(b) Give the IUPAC name of the following
compound_
frcHE ffiflB{ rupAc {E fr?fi_

t ca(edta)f,-

What are free radicals ?

161q-$RK ftz
Which of the following is an inexact
differential ?

frrflB m+cbf qftq urcs-{l

0du
(iil dw
\tn dH
(iu) dG

Arrange the following acids in order oftheir decreasing acidity
EqE fr$ qxqTs qHEFr qETE @rrtr Trs?I<t I

2. Answer ang Jiue of the following questions :

2x5=l.O
g-q-s firI futrllt ,ttt?t q{< €E{ fr.<It s

(a) State Bent,s rule and explain it with
the help of suitable example.

(rt< frBcbi fi=tt qs BqF €nr,q<r6q <irqlf
s-{I I

(b) Draw the resonance structures of CO2
molecule. What is resonance energr ?

Co2 qttbf{ qi::oefq-{ trqT<l< vffof r qi!a"tiq-{

qB frr

(c) Give one example each of intra and
inter-molecular hydrogen bonding.

ws<r qtqRo q+ qw qnRo qRVtq{ rmfi{
qmiroEqFq{q fi$ r

(d) Give one example each of ambidentate
ligand and chelating ligand.

(e)

?ooHI
.F'

(B)

q
(c)

?ooHI
OH

(D)
(a)
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ffi frane qreRtffi frette Bwr< erefrfu

En6q 61,

How carbanions are formed ? ExPlain

why CH; is more stable than

cH"-cH;.

a1-dq-dgrd66 ffi{s urhql ? cH3-cH;vet+

cH; qf$4 {E< fr-{ ilrlit o<tt

A State and explain the Zeroth law of

thermodynamics.

qqai&Ret.{< T{JE{ {q.&< q(Bl qrs q't?u'f

. frrtt

(g) For isothermal reversible expansion of

one mole of an ideal gas, show that-

u = - RTlnfu-, where py < pi
Pi

BO2FN OO11

(e)

,9<5 nq q'm.r cflq{ flslfi{ "KKq gqF6F

il5q 6q'{s<l c{-

w=-RTrn*, where p1 <pi
Pi

(h) What is hybridization and geometry of
carbocation ?

+.rffirffi eBK qi$<"t qt+ qilfr& ftr

What is meant by free expansion of a
gas ? What is the work done for such

expansion ?

,qbt crtwWg4<q1frrEftTq.t? qrq eFiKqs

fr'ffi mtdq-*r{ ffit q-{?

Explain why maleic acid is more acidic

than fumaric acid.

ffis qGs-Ss GR-s ..qFs qfR-s qtk.s

ftr il{ll s-{tr

0

a)
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3. Answer ang fourof the following questions : (c)

5x4=2O.

s-q-e- frrt freelrqt Dtffit s{< eE< frqr :

(a) Explain what is hybrid,ization
justify its necessity. Explain
geometry of BeF2 molecule
hybridization.

Explain the formation of true wave
function of H2 molecule by LCAO-MO
theory.

LCAO-MO {qIIs FIz qt{ qfrs e--<irf T-'n
ai5+< <f+ ml
Explain the postulates of Werner's
coordination theory with suitable
example.

Bq1e Bqtq{q< {qlRu<t.f,<< }a-{fr w6t<it"m
sTt I

'Addition of triplet carbene to alkene is
not a stereospecific reaction while
addition of singlet carbene to alkene is
a stereospecific reaction". Explain why.

"qqftq-E tryre frqr+ mtffi< cilrflyr frffit
eRqtq6mo qn-{cs Srar$ sftr{< 6{tritel$
Rffit ctRq?*qBfr-$ Tq{" t frn <flort $-{t r

What is pKo? Calculate the pKo va}ue
of an acid havin1 Ka= 2 x 1O-2. Explain
how substituents at ortho, meta and
para positions of benzoic acid influences
the acid strength of benzoic acid.

1+1+3=5

Contd.

and

the

by

(d)

(e)

(b)

q(Graf fr Enqr.r Grt qs Qrr< qr$qflr_sK
{fuTe-e] qr.f-$ I q(GrcK qqT-e- BeF2qStF
qlffrB <itetr1 m-<t r

Give the molecular electronic
configuration of 02 molecule. Draw the
MO energ/ level diagram of the 02
molecule. Calculate bond order of the
molecule and explain its magnetic
property. (fl

7+2+2=5

oz eT{ w"fks er-Cm F.1, fr+rr o, vg
Mo r&sr{ 6q sfl<rtl qSA< <lqfi_sr E6mf
s t qs qsf< PTfi{ vq,q..FB.t n_{t r
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pK"ftr ebtws< Ko= 2 * lO-2 Rtf,pKo{a
fl"m s-{t I ortho, meta qffi para q{qig
gBbtqro 6<qk-$ qFs< qrrflt.EeK c$-cqstc6f

asK ("Frr{ ql?,ll't s-{t

What is thermodynamic process ? With
the help of suitable example explain
cyclic, reversible and irreversible
processes. 1+4=5

ef"iriGr dfurt ft r Balw €qrs'q< q'qt{s Dfr{,

"KKq ga qe6ffi dFqrt <fi{I s-{tt

What is entropy of a system ? Give its
molecular interpretation. How the
direction of spontaneity of a process

can be explained from entropy change ?
State the entropy statement of the
second law of thermodynamics.

1+l+2+1=5

ql.U?t fr r tlt< qt"tR's <r?n firt I q{E?t

qfuf{< qqr-s d&-<t <in rc:n6n <lrn

mrfs fut qtr iotonffisrl-< fi-qr {q.(bt<
q{EE k+<q-< qiw't fu r

4. Answer ang one of the following questions :

1Ox 1= 10

sqs fuI fuTtcqtqtf q-{K Ee< fr?il g

(a) Discuss with suitable example about

the weak chemical forces.

BqW EqE{"K qqlrs UA qmlrft-$ <FI-GIFK

q-(:FiIE-{I s-{l I

(b) With the help of suitable example

discuss about the stereochemistry of

coordination cornPounds having
coordination numbers 4, 5 and 6'

E+p €nrirqq< qqms 4, 5 qFF o qq-{ft qrR'K

EqW w{ft ffien EnE<q< {qm\o ffifts-flTn
qf6lE-{l s-{ |

(c) With the help of suitable example

explain the mechanisms of Sf , Sfl and

free radical substitution reactions'
Explain what are a-elimination and

B-elimination reactions. )xi+4=19
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(d)

Cap €qR<q< ry{lru si,, si ql-s TG{Eo

a&fiqq Rfr-{K ffiR <iFll'ts-{t I c-qer{Ftct

ql+ Fq"m<q Rfurr <HlI $-{ I

(t) State Kirchhoffs equation. Explain
how Kirchhoffs equation maY be

used to calculate A,H value of a
reaction from heat caPacitY data.

1+5=6

ft'66 q'frfrq fr?ttr qq{Ks< \ocl6 "f<l

Rfu{'t ,qtr< 
^H< 

nH fr'6T< q'fr+.<q

<l<qT{ sR cstfs e16FI ffi "ttR <I"[l

$-<t r

(it) The heat of the reaction

N,(g) +3H,(g) == 
2NH3(g) "t

300K was found to be 91.97kJ.
What will be the heat of reaction
at 32gK? The molar heat
capacities at constant Pressure
for nitrogen, hYdrogen and
ammonia gases are 28'6, 28'33
and 37.08jf-t mol-r respectively.

3OOlfi'

IV,,(g) +SHr(g) =* zNHr(s)

RffiEF {rr< fiffilq cfiill ?tlRE

9l.97,crl 323r(vtffr{ ftfurMq fuE
u! r fr< dqv nfttr?sa, qEgts{ ws
qnfifi (rU{ nqf{ qqfifrpt {ettcFrq

28'6,28'33 qFF 37.08 jK-tmol-r I

13000
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