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CHEMISTRY-II
Paper : CHE0200104

Full Marks : 45

Time : Two hours

The ligures in the margin indicate
full marks for the questions.

Ansuter either in English or in Assamese.

following multiple-choice
1 x5:5

1. Answer the
question( :

EE\5 fr$ a{Cq?K B€< GilB +-{ g

(a) Which of the following ions have the
planar geometry ?

se-< mnr?t qrg-fi qn-sfir qrffre qtcs?

(t) NHa*

(it) Bfrs-

(iii) soe-

(iu) Nos-



(b) Primary and secondary valence of
platinum in fet@n)rcbl are _

frt@n)rctr] u cefi-+m< T.r wr+ cfiq
CTIgTJb-f qh 

-(t) 4, 4
(ii) 4, 6
(iil 6, 4
(iu) 2, 6

(it) Heat lapacity, C
EI'IAIfr9I, C

(iii) Heat, q

tr.frt, q

(iu) lnternal energ4, U
qgfu *tfu, U

Which of the following is
acid ?

sq< cfl+&r tr e&s {q$?

not a Lewis

(t) BFs

(it) AtCt3

ftA BaCt2

(iu) SnCla

2. Answer ang fiae of the following questions :

2x5=1O

sE-{ &rfl?Ef qfibfi s{K €E< frrr
(a) Draw the structure of

coordination compounds.

(L) Tris(acetylacetonato)iron(II!

ftn Hexabromoplatinate(II)

(ut) Triamminechlorodibromidoplatinum(lV)
chloride
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(e)
(c)

(d)

(t) e

(u) 6

(ii,i) 3 '

(iu) 8
Which of
function ?

s-q< mrqffi
(t) Work,

ffi, r.u

the following is a

q{-Ehts T-E{?

lt)

state

following
Yzx4=2
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I:TP.. 9f hypergonjugative structurestor f-butyl radical is _-
r-fr6.ftE Tq-${ <rz< qQen<oqsrffiE ,td{<
{("0r rqR -



(iu) Tetraamminecobalt(III) -p-amido-p-
superoxo te traamminecobalt(III)

EEs frrt qrr{ ffirp5{-q{ et'a.q qioq <r$ s

(t) frq(effiREeffita.ctr)qRqq0rD

(iil Rs'r<\?fr8(It(rr)

(iit) ffiqfrlmkffitafuNfivt mkRs
(iu) 6Dtefr"{-skr61lll1 -p-qFv'-p-

pq'Kwstlfif*fr-aqffigq

Based on Fajan's rules give the correct
order of the following : 1+L-_2

(i) SiCt4, NaCl, MgCt2 and AtCls
(Melting point)

(u) BeCO3, MgCOs and, CaCO3
(Thermal stabiliry)

TtqEF Rk< e"r<s ee sfr rc-{-< dtflr<K{
q0-s q{ frfr oqf a

SiCl , NaCl, MgCl2 rSFF A/Cls
(alaffiiE)

BeCOs, MgCO3EFF CaCO3
(erfu R<-url

(d)

(e)

A Draw the structure of singlet and triplet
nitrenes indicating their state of

"c$'l-G{t .nbt v5 fr-cq-s qlT$-< flq <r+{< SR
q$il< qTE w{Tlq ot< "rm t,, {fl{fi $-<I I

What is .ortho effect ? Explain with
example.

qcf'arcb frr Eapsqqa leR frctt r

Benzyl cation is more stable than propyl
cation. Explain.

c{isrEn csB{-{ qqRE mffio qR-s @< r

<fiefl s-{t r

hybridization.

is enthalpy of neu.tralization
example.

(b)

(t)

(it

Rft-q? qs frqGfr {RF-m arf,q sioq ffi
tfo< qiofts w<-EK frqcs fr{tt

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

Ut1w eR<qqq erffE wts aTR <{< q<et
fr?llr

(h) What
Give

(c) "The dipole moment value of a given
molecule can be used to predict the
shape of a molecule.,, Explain.

S.FH ,q{(cHA Tf({

0 What is residual
q{ftB qdEfi ftr
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ftr €ryqsq plt,
entropy ?
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(j) Draw the molecular orbital diagram of
carbon monoxide molecule. Mention,
how oxygen has higher effective nuclear
charge than iarbon, reflected in the MO
diagram

nr{q v+@v qT{ qr{R.s q-<Rd-q< {B w
Fq \Tis-{ s-qt I qR .tfu w FqE, qerq-d<

kqs$*-fr8fu<qt{Fr 5qq{qsiq m& casr
frqz<ryfr.3u.qr

3. Answer ang fourof the following questions :

5x4=2O

sE{ firslaf Dffitq}K €E< fim :
(a) State three rules for the linear

combination of atomic orbital. The wave
function of two hydrogen atoms are
given by ,/(t) and ,/(2). Apply the
principle,of LCAO to generate the wave
function corresponding to molecular
orbitals in H2. 3+2=5

"tKrt"fRs q<fidq< t<Rs fr-{d< &ffit firr
Bem{mir y(r) wt$ ,r(2) ?<qkilqRstsrq

"KTW E{(riT-q{ I LCAO ftG< effTftai-(< Hz
q1<\rt"iR-s q<RfiolTq<E{(ri +-qq fifr s-{tr
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(b) What are carbenes ? Mention about
different classes of carbenes providing
suitable example. Propose one method
for the generation of carbenes.

l+)+2=5

o.rffi ft e Gq1s, €qr<.f fr R&a cqfr{ stffi<
R{c{ Urg{ 61 I affi Bqq&E qtsI "ffi< Rrc{
fr"llr

Find all the isomers of the coordination
compound having general formula
MAzh,Cz. Where M stands for the metal
and A, B, C represents monodentate
ligands.

qq-{fln<1-{ rtoI ruernrcb < q<Fcdil qn.c{tfr{

arbq qio q{t; {b M rtc{ flP ql$ A, B,

c m t0Mt freirsrc Wtr I

ChlorobenzerLe labelled with 14C at the
position to which the chlorine is
attached was treated with sodium
amide in liquid ammonia. The aniline
produced was analysed to determine
the position of the 14C label. The results
are indiiated below. Show how these
data is consistent with the benzyne

(c)

(d)

intermediate.
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FR-{ r(E{ cq'Frl qr{o 14c cqr<dt s<'t

s, kt<-q&-"rs s-gq qnfi'$tr qG${ e{Es< ?qN
Rfu{t$-{i hE{ t€q"ttfrs qfrfr+ Remq oR
1+g 6q-5aq.-E w{El{ frfr o-{t ffiE I F{tflE
ro-qs 6m{ s-{t t<q r e? uqpqq c-dgrfu
Rfurtr<rff< ?rrs mrfsqmqxt{ cq'{€<t I

5-**+6 + 6.
(e) Briefly discuss the electronegativity

difference method for calculating the
percentage ionic character of a polar
covalent bond with suitable example.

ffir qqmtsft <qfi< -rscil \ilTftil elfG rf.FFr

ar6q <I{qtr C{RrtcEEt{rrfEBE ,Itafur qq&<

Rrc{ Eq1e B.rt<{"K bryN E*s qtFilDrI g<f 
I

" A Calculate e, u, AU and AH for the
isothermal expansion of one mole of
an ideal gas at 27"C from a volume of
lO dm3 to a volume of 20 dm3 against
a constant external pressure of 1 atm.

1 atm < E< 1tfu. fi"f< Rqftrs to dm3
qlR\oi-< ef<l 20 dms qRsfr 27"C s qlq.rf

6e15 €H xH-< qrrRcJ eFir<t< Klf,d q, w, LtJ
qFF AH A6i{l <r<'tt
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What is the relationship between
Helmholtz function (A) and Gibbs free
ener5/ function (G) ? Derive Gibbs-
Helmholtz equation. 1+4=5

qqq$w rFt(E{ (A) qf+ f}t<q< TBs tfu
(c) < ar;q fr r ft<eqqxqfiq {'fts<"trbt Efrsct r

(h) What is Joule-Thomson effect ? Show
that Joule-Thomson expansion of a gas
is an isoenthalpic process. 1+4:5
qE-eN5 T-ElT-q ft r .{a CaK EE-sE5 ef{f{6t
qnqilcclEfir s&r't nR extt o<tr

4. Answer ang one of the following questions:
10x 1:1O

fuwr,4A arr{ Ee< frTt s

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

@$<.q'sq rs{k-< &&s Hz qt erb+< mxro
mffi$ t&< qffi{ q-{, d Frcr <(+ re-{ I

(b) 0 What do you mean by heat
capacity and adiabatic process ?
For the reversible adiabatic
expansion of an ideal gas show
that :

PVT =Constant,
where, y = Cp,or/ Cu,^ 5
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vtrt
(a)



Arrange the following acids in
order of their decreasing acidity.:

1

\g-q\o frHI q*|ctKs \Ttk-s C<-sK
q$@r[o q-rqtfl 3

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

srdt$bm ftr ebrE"rp E?r<"r< sivr

rrqrN RGF$g ordtsDrm< udn mlsct r

(i4 Discuss various factors that
determine the stability of a free

, radical.. 3
a

Tq Tq--s< {tr{st frfr'o<t ReH

"T.q5 
Rrcr qlFItD-{l s-{ |
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(iu)

0n

Er"Hrfur qFF $rerft dfu-T ffim fr
{fl? ,{A qq.f caiK qffia $wutfr
erq<q< <rc< c41s<t c{ s

PVY =SK$, {b, / = Cp,*/ Cr,*
Why is Co is always greater than
C, ? Show that :

cp qqR c,E?$ F&ft{? ffi1s$ c{ s

c o - c, = (av 1ar) ol{du 1av ), * P]
5

What is Berry pseudorotation ?
Explain the mechanism of Berry
pseudorotation in PF5 molecule.

1+4=5
c<fr Tfr{T6 frr rrr qN c{fr

Tfrq1.fa< ffift <rt?Ut s-{t
Give an example of. elimination
reaction that involves the
formation of a carbanion
intermediate. Draw the structure
of the carbanion intermediate. 2
+.ttf{tT{ n<r<.q elt{ c{r$ ,{Et qet rr<6t

frk$< EqE<q fra1;o.ffi1xra wafirtt<
urtr< qio m-$ r

'Cyclopentadiene is acidic in
nature. Explain. 2
ufu1a5pPr qtfr-s stB< l{rt?ur s-<t I

COOH

+
Noz

(D)

COOH

+
cHz

(c)

COOH

a
CI

(B)

COOH

d
(A)(c) (t)

(it)

(iil

11
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(iiil Arrange the followings in order
their increasing stability : 3

sqv frTIrq|T$ ft{-sK €h'eso {csrFrt s

HH(A) H3C-C -CH3 HSC-Q-OCH3"@uro

HsC-C-CH2 HsC-C-CH2NO2
@@

cHs
eol

(b) cHs H3C-CH2 H3C-C a
I

cHs

,\7

H2C -CHO

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

coH, -cH -CH3 coHs -rl-*,
cHz

HH2
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