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CHEMISTRY-II
Paper : CHE02001O4

Full Marks : 45

Time : Two hours

.The figures in the margin indicote
full marks for the questions.

Answer elther in English or in Assamese.

Answer the following multiple-choice
questions' : 1x5=5

EEs frHI airfc<l<lir GE< tr{E s<tt s

[a/ Which of the following ions have the
planar geometry ?

\58< mlilfi qEIq< qn-sf,T qItfrG q-rs?

(t) *ro*

(it Bfrs-

(iit) Sos-



(b) Primary and second.ary valence of

. 
platinum in lrt@n)rctr) are _

fet@n)rctrf u cflE+rv< 1t wr+ cftr
RfqrEt qh _
(i) 4,4
(ii) 4, 6
(iiil 6, 4
(iu) 2, 6

(c) Number of hyperconjugative structuresfor f_butyl radical is _

/-R€bR{ qrys< <rr< qfte1-qq-aq1a6s 6*
q(?lr hrq _
(i) e

(ii) 6

(iiil 3

(iu) 8
(d) Which of the following is a statefunction ?

vq{ mFtt't uK-Efrfs +S[?
(t) Work, zu

. sFiI, zz
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(ii) Heat Capacity, C

ufetqlftgt, c
(iit) Heat, q

9l"[, q

(iu) Internal energ/, U
qgfu "tfu, u

(e) Which of the following is not a Lewis
acid ?

vqE 6pffi *u eRs rq{?
(i) BFs

(it Atcb
(iit) BaCl2

(iu) SnCla

2. Answer ang fiae of the following questions :

2x5=10

\5o< &raZart "ffif srK B-s< fiat :
(a) Draw the structure of the following

coordination compounds. Yzx4=2

(t) Tris(acetylacetonato)iron(III)

(u) Hexabromoplatinate(II)

(iit) Triamminechlorodibromidoptratinum(lV)
chloride

(Sem-2)CHE/G 3 Contd.



Tetraamminecobalt(III) _p_amido_ 
u_superoxotetraammineco ba I t(llI)

fr:n q{qr d106fl<{ rthq qqs{ s-{t s

Ee( e fibft-qqffi ffir)qr?<q ( u r )

Rwl<\?flFnbgl)

(ii? Dtt{fr{-stukqftutfrEilr(ry r<pu
(iu ) d$t qfr'{sffigr4 -p-,qfrs,_/r_

["t"Kwq?EErcfr -{skr6(m)

Based o-n Fajan,s rules give the correctorder of the following :" I+l=2
(i) SiCl4, NaCl,. MgCl2 and AlCts

(Melting point)
(ii) BeCOs, MgCOs and CaCO"

(Thermal stability) u

YY{K frf$q seKs ee sfr seT< ffia6{K{qfts @r fr.F-{ ffi s

(i) SiCt , NaCt, MgCb Hl$ A/C/s
(a-441ip;

(it BeCO3,_ MgCO1VFF CaCO3
(slfix &<-orl

(c) "T!. dipole moment. value of a givenmolecule can be used to predict theshape of a molecule.,, Explain.
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(d)

(e)

a(b)

(iu)

\gcl\9

0
ftn

.cof6il ,{br qT{ fr-cqs qsF-{ Tlq <nq< sR
qttK qTe wfl{ sR< "ftR t,,Trt?m $-{t I

What is ortho effect ? Explain with
example.

qef'krB frr Ba;q<q* IgR Rott r

B,enzyl cation is more stable than propyl
cation. Explain.

c<+srk{ csbrm E{RE mffio qRs qg< r

<Iqil s-{t I

Draw the structure of singlet and triplet
nitrenes indicating their state of
hybridization.

Rtrqt qr$ ft"ffi {RB-d< erf+ qiuoq oR
tqs< qrcRs q<q< frTCr fr.rt r

(g) Define intensive and extensive properties
with suitable examples.

E"taw Bne<qTq erffE qs aTR <qi q<w.t

frcrtr

(h) What is enthalpy of neutralization ?
Give example.

s{T{ ,{-{CcHa {lr{
(i) What is residual

q<fiE qdEfi ftr

ftr €npsq 6s,
entropy ?
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Draw the molecular orbital diagram of
carbon monoxide molecule. Mention,
how oxygen has higher effective nuclear
charge than carbon, reflected in the MO
diagram.

ffi:q-{ffiv qT{ qt6fR-s q-{Rct-q< "tfu s{
Fq qi$-{ s-<t I qQ ,,tfu w Fqs, qeewd<

WsfrBkil<\ry{l{ mffio mE, m:n
frq-m qe+hs tqcqr

Answer ang fourof the following questions :

5x4=2O

EE< fuir DtffiIeFrK UE-< fiiu s

(a) State three rules for the linear
combination of atomic orbital. The wave
function of two hydrogen atoms are
given by ,/r(t) and ,/(2)..Apply the
principle of LCAO to generate the wave
function corresponding to molecular

qrcrrqR$ E-{Rrt-{< ?<frs fiTfi &ffir fiax
€rs{$rrr e/(1) q$ r(2) ?<cREAqRstera

"f{flcI< E<(rf Fff[ I LCAO fre< efmrcrlm H2
q1< qt6fR.s E<R&qqIR< E{irt +-qq fifr s$ I
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(b)
(i) 

, What are carbenes ? Mention about
different classes of carbenes providing
suitable example. Propose one rnethod
for the generation of carbenes.

l+)+2:5

srFh ft e Eqp EqRE I fr R&{ cqfr{otffi<
fi{cx Bm"t mt r otFfr Eqrfr<,qbr "ffi< fi{cr
frqr
Find all the isomers of the coordination
compound havin$ general formula
IGzhQ. Where M stands for the nietal
and A, B, C represents monodentate
ligands.

frol merarcb < TTFFII x\r<'tfr{
etf,i qiq T<il; {b M nl({ {lp qt+ A, B,

c m EBfrcsdt freirsrc tDR I

Chlorobenzgne labelled with 1aC at the
position to which the chlorine is
attached was treated with sodium
amide in liquid ammonia. The aniline
produced was analybed to determine
the position of the 14C label. The results
are indicated below. Show how these
data is consistent with the benzyne
intermediate.

Corttd.

(c)

3.

(d)
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sR{ q(qel c{rfl EH\5 t4c ,-r<E s<tpk1p4ffipu+e qrfiilEqerm qrR!5< hrcReTiF{t ?EQE r Se,"fffiE qfrEq frc1{q$R14c Gc{E-{ q-sEl{ fi.ft oq fEkE I TEf+q
sEE ELE{ $Rf ?<q r <Q uqlq.qq c_dBrRr
Fe.] av<ff< ?qce- mrtrs rNqqra cq-{s<r r

(g) What is the relationship between
Helmholtz function (A) and Gibbs free
enerry function (G) ? Derive Gibbs-
Helmholtz equation. 1+4=5

RT{qfq rt(Ed (A) qf$ frt<q{ Ts {fu
(c) { q{s fr r n<+canvqfiq {fr{qffit Efrsct r

(U What is Joule-Thomson effect ? Show
that Joule-Thomson expansion of a gas
is an isoenthalpic process. 1+4=5

Eil-QFE{-SEITE ft r .qDt CAF qE-qnq eqKct

T{,{TCeFTftn q&'Sf 1fr AU"t o<t r

4. Answer ang one of the following questions :

g,q< fiFnuTr qaemK Es< frTr z 
1ox1:10

(a) On the basis of Heitler-London theory,
describe how energr change takes place
during the formation of H2 molecule.

NH^
. l"+o.6

CI

d NaNH2f NH3

(e) Briefly discuss the electronegativity
difference method fo. 

""t.ri"ii.rg af-r.percentage ionic character of a polarcovalent bond with suit.bi. .""*pt..
ffir rerilsfr<tqfi<tvfi1 qTfu uorfq-{K
<16<<l-+qs e.l<t@tffirfBGfr 

"trcf$r "ffi<Rrcs Salw €qtE<q< ?rcu ET?s *,,-*r* *,(fl Calculate_ q, u, AU and AH for theisothermat expan.iorr-of one mole ofan ideal g"" u,i 2Z"C from a volume oflO dms to a volume of 20 drn3;il;

;ff":"L'ffiiilL.R'i: ,:;
\TITU{d q-{t 20 dm3 qH_wf.a 27'C s wnsr(rfw ..{Bf nh< qffi efq<f{ T16( q, w, a[JqFF Afr tfcl{l s-{tl
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@q"nq'ea nv<trm &&s rr2 qtflbffiq:r-iru

m(+s t&< "ffu{ q-{, G& R{ca <f+tre-{ I

(b) 0 What do you mean
capacity and adiabatic
For the reversible
expansion of an ideal
that :

PVT = Constant,
where, y:Cp,^/Cr,^
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by heat
process ?
adiabatic
gas show
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E.r"fstRgr q$ $h_e_.tfi q&-TI $eq m
{q'f ? qil qrn"f carw qffi +a-srfi
et{Kq< <tr< 6?ts<t R s

PVv =tFfs, 4b, T = Cp,*/ Cr,*
YfrV is Co is always greater than
C, ? Show that :

% qm c,E?$ F&frr? 6?t€<t c{ s

C p - cu = (av 1 dr) ol6u 1 dv), * p]
5

What is Berry pseudorotation ?Explain the meChanism of B;.rypseudorotation in pF5 molecule.

C<fi Tfrr1.F{ fte ^ar; *o #*o=t
TfrlT6< eilfrR <lrqr sEt I

(u) Give an example of eliminationreaction that involves ih;
. formation of a carbanion
intermediate. Draw tfr. .tru"tr."
of the carbanion interm.jil;:*;
stzf,q]T{ wr_<q urlq RKI ,qbf qq{r{f

efu* une<t frrr | $rcf{{{ o*st il
al}q qio m_<r r

(iii) Cyclopentadiene is acidic innature. Explain. 2ufutqtrc'fu wk$ aTB< r<rptrisrr]
1 (Sem-2)CHE/G tO

(i,

(iu) Arrange the f<rllowing acids in
order of their decreasing acidity :

1

sqg frfi qril:<Fro qtks q-ssrc

E[(34TU {6w'rfl 3

(d) (il What is a carbocation ? Show the
formation of carbocation in a STyl
reaction with the help of a suitable
example. 1+3=4

+rdtsbmq ft r eA O"t3g Err<r< srur
qqB\o REF$M o{t3fiir-{< ar}+ cnls<r r

(it) Discuss various factors that
determine the stability of a free
radical. 3

w {q's< {P{-€r H.il o-<t KlsE
sr{{r{{{{ fr{[I qt-c[5;[ s-{I I

I (Sem-2) CHE/G 11 Contd.

(cl 0

COOH

a
Noz

(D)

COOI I COOH

a+
cl cHs

(B) (c)

COOH

d
(A)



(iit) Arrange the followings in order I
their increasing stabitity j S

sqs frrtr<'Ks {R-{'oK ffi+N {rqK s

HH(a) Hsc-8-t . Hrc-B-ocH3

H2H
HzC-C-CH2 HsC-C-CH2NO2

@@

cHs
ool

(b) cHs H3C-CH2 H|C-C arIcHs I
\7

HrC - CHO

.H2.
(c) CoHs - CHz CoHs -C -CH2

coHr-\ru-cru, coHs-3- cHe
I

cHs
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