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1. Answer the foliowing questions as O"it.t!1;

fiicft q-f,R Eqs fiTt a{qT3< Es< frst g

(a) What are the Possible values of
principal (n) and azimuthal quantum
ttrmber (lj for the unpaired electron' of
the atom having atomic number 9 ?

epq1qft-a qrrl 9< "r<$"IFIg 
q161 u1t

ffiK {srl 4fr4E ql$.q&{cqE

MNI6F qi$I fr ftI



(b) The correct decreasing order of the first
ionization energy of the following
elements i"-

(Claose the corect option)

:Es fu dmtqq{ Eqr wtTfroqf .t&-{ \eq
lTfrolctsr q{- (sa ffi qF 6fre*)
(t) He> H> Be> B

@ Be> B> H> He

(ut) H> He> Be> B
(iu) B> Be> He> H

(c) Which of the following alkanes has the
ability to exhibit optical activity ?

(Choose the.corect option)
csfddf qqGFr{ qfqf$ qfrnst

(vq 6wff <tE €fre<t)

(iu)

fir?qrtq
Isopentane
qRE?"[t{

3-methylpentane
s-frctR-qrqrt{

3-methylhexane

s-fralfurqcs{
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(d) The real gases show nearly ideal
behaviour at

(Choose the correct option)

<rg<r crfqr{rF qk-"r clw frG4I qtE<r6t cq{ilr
(va ffi ltF hfreil)

low pressures and low

temperatures

s:t D't"t \TFF s:t €reg1s

low pressures and high

temperatures

s:15-lel qrc €60 €Icsls

(iit) high pressures and low

temperatures

Ew ut"t ql$ $:r ERcaFo

and high

Ercgls

(iu) high pressures

temperatures

€w nq q+ Bm

(t)

(ii)

EES fu
ffi.al{tT ?

(t) Neopentane

(tt)

(iit)

(e) What is critical micelle concentration ?

otfu-s:rEcu-q rffyst firq ft lqlr

1 (Sem- 1) CHE/G



2. Answer ang fiaeof the following questions :

)x5:10

\et's fiTI a{rT{{ frGtrqt ffiR €s< frq[ s

(a) Calculate the radius of the third Bohr
'orbit for hydrogen atom.

qkg?qq "r{il"1< yqx <k-< w{ffi{ qqfi{tt"Fi

$-{I I

Given that

fut qtee

Planck's constant (SlS< $"KS) :6'626 x lQ-3a..,rt

Mass of electro" @5q$h< v<) : 9'909 "* t0-31kg

Charge of electron @'i-< qislq) : 1'602 x lQ-1e6

Permittivity of vacuum (<l{N< efF"lf-ol)

= 8.854 x lQ-r2Vr-r*-31i2

(b) Why there are no 2d
Briefly discuss.

3/ orbitals ?

2d qls 3/q<RctE frr .IR ffi fr<n I

(c) Calculate the screening constant (o)

and effective nuclear charge for'3d
electron of iron.

qR<q< 3d?cEEn< <rr< 6Ri s<-$ qrs ntffi
frBf,{ ql{q Sfrectt
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(d) KF, KCt an'd KI exhibits
energy ? ExPlain the

reason.

KF, KCtq-$ 61ftqs 6s.rd(DK {-68 CEEq

{G r $t<"t wffQ <l.t"[I T-<t t

(e) Fill in the blanks :

{rfr bR e[<"i o<t :

(t) A comPound is said to be

because the comPound contains a

centre, a plane or axis of chirality'

ffiflrtrs qbt F-q, q1q qrsq a 6ffiq
qs qtf(s 

I

The molecules given below (A) and

(B) are

sqsfi$qt(A/qf$ rBl qa

QH,

CH,

Which among
lowest lattice

(i4

and

CH,

(A)
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CH,

(ts)
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(fl What is hyperconjugation ?

called no-bond resonance ?

qRatt<+-qrorcauq ftr ftx tils
r(*{E{ 1fr mtct <lt

(g) Compare the acidity of substituted
phenolic compounds.

affitv fr{k-s ffionqr< qtfr.$-q< Yq-{t

s-<t I

OH OH

Why it is

<rqF qqs't

a (atm Lz mol-21 b (Lmol-rl

1.39 0'0391

3.s9 0'0427

Which of them is more easily liquefiable

and which has a large molecular size?

${mtv (ata@K conrtt {qq-(€ E-{fi-ts $R<

"ttR 
q+ mF-6'K qt"tRs qFFr{ uts<?

0 Define Boyle's temperature and critical

ternperature.

<Tr6i< UnGEt \sls e]fu$ ErceK qig't fr{t I

The radius of a given capillary is

O'O32cm. A liquid whose density is
0'79691;r rises to the height of 2'8qn

in the capillary tube when it is dipped

in a liquid. Calculate the surface

tension of the liquid.

qB't tsFrs q-ft< <nq{qh o.o32cm , c"JBg

qe ?+Frs ;r-ftrtt eBt s{qg V<R ftrt qr, csfu
E-<-q-&i {-fit?< 2-8cm Wqrs €ff {r r

OH

(i)

@

6

O d-: O,., Q
NO,

The van der Waals constants for two

gases are as follows :

nBt cutw <16< sl{ \tK <fq5 gq$-{T{< ffi
EE\o fr$ q<T{ s

gas

X

Y
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E-<ntB< tr{v qq o'796gL-t 1sfficbK "Iffi{
frfr o{l
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3. Answer ang four of the following questions :

5*4:2O

uq< q{q{q< fu@trqt DrFAk Bs< s-{t ""

(a) Using the concept of quantum numbers

calculate the maximum number of

electron present in the M shell' Give

their distribution in the shells, sub-

shells and orbitals.

6aI{tfi{ qsuFr {K"tl <I{qK oR Ir c54s qffR<

q<t qffq$?rqE{< q(qil ?t"t-{t ffi 1 ffi'qq<
. ReR (84, trK'(84 qFp w<Rct-qs saR frltt

(b) Explain the Born-Haber cycle fot NaCl

crYstal.

Nact sBs< a16a +f-q-a1q D-s <lFfI s-{tl

(c) (t) What is steric inhibition of

resonance ? 2

{(*4E{< CER-$ <t{t ft ?

(it) 2,6-drmethlY-4-nitroPhenol
(PKo:7'75]l is more acidic

3, 5-dimethYl-4-nitroPhenol
(PKo= 8'25)' ExPlain'

1. (Sem- 1) CHE/G

z, o -uftfr efRE-+ -d RE fr -{q

(pKo : 7'7 5), s,s-vRfrqRE-+-

qRDfua (pKo= 8.2s)\ots c<GqtB'+ r

<il<$l s-<t t

Arrange the following groups in
decreasing order of PrioritY for

assigning R & S configuration to

chiral molecule. 3

Eqs fiTt Rtc<-qqT(R& s
q$Rrslq{ qtrersRflq< <r< c{'Kt

TrqKit

-C -OH,

(d) (t)

o
il

-c-NHr, -CH,

-c-cH3 '

o
ll

(it)
than

Give the configuration sYmbols

(R or S) to the following
compounds: 21

I
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..,gqs ftn ffiem{q< Rqffi< Ge (R qqKI

s)frqt3
What is the significance of V in
Schrodinger wave equation ? What is
an atomic orbital ? Why r7 is called
orbital wave function ? 2+1+2=5

q;&-dw.f<< s<(rf {g?r y < stqq{fr z e6qqt6tR.s

q<R&{ frr rao frr q<fut-q q{(rtT-qq lB
CS'KI q<?

@ Discuss the factors affecting electron
affinity.

RFIB\ qr&< $F$qq \sr(Em-{t qqtl

Answer qnu one of the following :

frtr.tT+tqFt? €E< fraI s

(a) (i) Show that according to Aufbau
principle energy of 4s < 3d. '

However chromium shows 4s13d5
electronic configuration instead of
4s23d+. Explain the reason behind
it. 2+3:5

6qt€<I m qtSsq|-$ ffi ms {fu
4s < 3dr @fr'{-f6T 4s23d4< "fkn6
4si3ds m(ts q-{ <l't"l]t q<t 

I
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(s)

NH,
IcHr- c -H HO 

-CH2
I

COOH

OH
I

-C
I

H
-CHO

(e) Derive van der Waals equation for n
moles of a gas. Under what conditions
the equation takes the form of ideal
gas equation ? 4+1=5

n Eh Cffi A1-5E vF[ uFr <H5 q:fi-s<q gaexq{

s-{t I fr q-{qs ffiqq156 wr"f cetq q.frs<q<

{q E< ?

How does viscosity of a liquid arise ?
Define co-efficient of viscosity and
derive its SI unit. Show that
lPas= 10poise. How does viscosity of
a liquid depend on temperature ?

1+2+ 1 + 1:5
EE< qrq-st cs(,^frs {E qt ? Trq-ot e.ftKtr{
{iwtfrqtqsfu< sr q$?rfr{<qcil I cn{€<t
({ lPas= l0poisetU{aFr )ifq-si ftq(<
Ercs6 €"f<E ffi a-6qz
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(it) Write the postulates of Bohr's

theory. How Bohr's theory explain

the spectrum of H-atom ?

2+3:5

(it) .Iustify the following data with
proper explanation : s

qfr-6 31p5'113 E-{< EqFT{q ffieffqq sqt :

Ga

Ge

As

(c) (il

I (Sem-1)CHE/G

Er. = z.oz
P.V"

13

Element (ffi-q) lst IP (eY

5.99

7.89

9-81

2nd IP (el\

20'51

15.93

18.63

:

How does the van der Waals'
equation of state, explain the
exceptional behaviour of hydrbgen
and helium ? 3

vF ut< Rl-q5 rifi-fiq< 
"m qfulqa qt$

RfrTF< <Jffi rqu-<q frq1E qrgl ffi
eFil {'l3t t

Write down the values of critical
constahts on the basis of van der
Waals'equation and prove that

(it)

4

Contd.

<T{ EE fuq1q fr?ff I <k-< EEt

c$-c{4-6r H=eFNtT< <d-ft <flq]I s-F,

fr*n r

(b) (t) Using Born Haber Cycle, calculate

the electron affinity (EA) of C/ from

the following data- .5

<'.f-6qq-4 DEr<{ T$rs EEE fiTt trqF "Kt

sR-{ "K$t{ kEA{ \ilq& at"m $<I-

LHr(Rbcl) = - lo2'gkcal/mol

re (Rb) = 9;kCal I mol

AH" (Rb) = 2o'SkCall mol

DCl2 : S4kCallmol

Lt = -l66kCallmol
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(d) (t)

1 (Sem-1)CHE/G

E l-{ vK <fam q'fr+<f< 
"f RCSfu \9- @.tBs

GFF({K< {lq fr"ll q$ 6('?Is<t 6{-
RT" 

= 2.62
P,V,

(iit) The van der Waals' constant b for
nitrogen is 3'91 x lo-sm3mol-t.
Calculate the radius of a nitrogen
molecule.

TEU?q{ crtK <t6< vla \aFr <tam gws

b < Tf{ 3.91 x LO-sm3mol-1 I €Bt

qREts:q qt{ <irt6 qF frfr <r$tr

Describe a method with theory
commonly used for the
measurement of viscosity of a
liquid. 4

u<EFr q'rE-ot fr.fu{ {-F {t{K6lN erc{Ft

s-{t qbt qqG IF-gE< ?qN <{qt $-{ I

Explain the cleansing action of
detergent 3

qeNffsr{I<r{ elRstTs<.t <rfu s-<l I

(iit) Classify the following species as
electrophiles and nucleophlr",i;=a

sq\ofrflT{qwqqqfr$ffiq
frEr< "lcr$ <'qr r

Hr6:, Hro* , Br", BFy NH3, C2HsoH

(i4
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