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Before answering the questions, candidates should ensure that they have
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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. Answer the following : 1x6=6

frfafad & S9v &g ¢
(a) Whatis (n + /) rule?
n+1) Fraq qr e ?

91004-6700-(P-4)(Q-9)(22) P.T.O.



(b) What is screening effect ?
SHRT W 8 7

(c) What is electronegativity ?

ESCHIBEIMEC

e 7

(d) Draw the structure of SFymolecule.
SFy ST H FIGT IR

(¢) What are semiconduclors ? (] \
TS w®T E 7 |

(f) What is Polarizability ?

AR 1§ ?

SECTION-A
gg — A
2. (@) Write all sets of quantum numbers for the
- following : ' 3
Frtfed @ foq Faien demel 3 a9 de R
i) n=1,1=0
(i) n=3,1=2

(iii) n=4,1=3

(b) State and
principle.

explain  IHeisenberg unccrtainb

ErEoTa AREadr R # 9 SR qeErE
3. (a) Write the value of n. and [ for the following

subshell :

3

fr=fefad Suter & fom n oiR 1 & 9= fafe .

(i) 3p
(11) 4s
(iii) 5d

91004-6700-(P-4)(Q-9)(22)

(2)



(b) Differentiate between an orbit and orbital. 3
Afde X anfdeq & &= sy +4
SECTION-B
gUg — §
4. (a) Explain Aufbau principle. 2

HEES ara # amen &1

(b) Define ionization energy. What are the factors that

govern it ? 4
AT St oRmfig #0 5@ Fafa w0
FRE ¢ 7
5. (@) Using slaters rule, calculate the effective nuclear
charge for: 4
wied ME9 & IUEN #Xd Y, 9% o TWEl A
HET B TR AR
(1) 4s electron in iron
A H 4s ToFe™
(i) 3p electron in phosphorus
PBREERE H 3p AEH
(b) Define electron affinity. Why electron affinity of
fluorine is less than chlorine ? 2

ST T A GRARG B R B e S
A | FF F B & ¢
SECTION-C
gUs - |
6. Explain the hybridization and structure of : 3,3
(i) CIF
(ii) CIO;

91004-6700-(P-4)(Q-9)(22) (3) P.T.O.



7. (a) Draw the molecular arbital diagram of NO and
Calculale its bond order. 4

NO @ aifgs onfdes ome wifan ofit 3h iy
B P AT BT

(b) Explain the structure of [1,0" using  VSEPR

theory. 2
VSEPR fywid @ Swdl & gu 30" @@ % g
e H]|
SECTION-D
gug — ¢
8. (@) Describe the structure of NaCL 3

NaCl & G & 9O B

(b) Explain Fajan's rule with suitable examples. 3

SUgE SRl & @Y GoH & FEH @ e
|

9. (a) Describe Born-Haber cycle for calculation of lattice
energy for the formation of NaCl. 1 @

NaCl & e & fou Sas &t @ oM & fau
-8 T H I B

(b) What are Schottky defects ? _ 2
qifeehl & F1 8 7

91004-6700-(P-4)(Q-9)(22) (4)
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Note : Attempt five questions in all, sclecting one question

o from each Section. Question No. 1 is compulsory.
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1. (a) Define surface tension. What is its unit? 1x5=5

WW@WWIWWW%?

91005-6700-(P-7)(Q-9)(22) P.T.O.



N

(b) Write the expression of heat capacity at CONStan,
volume (C,) of a linear molecule having N

number of atoms.

wrgaﬁﬁwmwmagwﬁmw
(C) W AT epfe il Hofeh felfe

(c) What is Refractive index ?

HUTH GIHF T S ? g
(d) Name three types of liquids crystals.

@7 FHR % 59 Bt & T fafag
(e) State Collision number.

HYee HE&r SRy

SECTION - A
U8 — g

2. (a) State Maxwell's distribution law of wvelocities.

I e i 15
Iow does a change in lemperature influence this
distribution ?

91 005-6700—(P-7)(Q-9)(22)



(b)

@ 3 (a)

(b)

Calculate the volume of 10 moles of ethane at 100

atm pressure and 27°C. At this temperature and

pressure, Z = 0.783. 3

100 atm 399 olx 27 it ARz ot wds % 10
RN I A7E & TOET B0 FH AYHE ST q"d W2 =
0.783|

Define the terms : (i) Collision diameter (ii)
Boyle's temperature (iii) Mean free path. 3
@ @ gRuRd &% () "ECS &A™ (i) dEe A
O (iii) STEd g 9

How does Vander Waals equation explain the

exceptional behavior of hydrogen and helium ? 3

ar=Y g GHER SRS olX SREH & STErEReT
Wﬁmﬁm%?

SECTION - B

e — 9

4. (a) State and explain the principle of corresponding

states. Deduce reduced equation of state. 3

ar ol & fawia @dEy ok wnwgw REgd
qlisTer 1 gaer & T ki

91005-6700-(P-7)(Q-9)(22) (3) P.T.O.



(b) Discuss the principles which are widely used for

liquefaction of gases. 3
S i A Rde AR S N D sl 3 R
A WYY AT R o ¥

5. (a) Derive an expression interconnecting critical
pressure, critical volume and critical temperature.

3
D A, FHiad FFAT A wHifad agaE @] @
SIS IS T e i 0 e

(b) The reduced volume and reduced temperature of
CO; are 10 and 0.55 respectively. What will be its

critical pressure if its pressure is 35.9 atm ? 3

CO; @ FH AT X $H Q9HH HA: 10 AR 0.55
2 AT TEH 9 35.9 atm ¥ O IEH HH @9

1 8 ?
SECTION-C
[CRCHE RN
6. (a) Explain why: 3 @
qq=5e 4

(i) At the boiling point, the temperature of liquid
does not rise although it is being heated.

Wwwﬁwzﬁﬁwaﬁmw
el gedr B

91005-6700-(P-7)(Q-9)(22) (4)



()

(b)

91005-6700-(P-7)(Q-9)(22)

(ii) Glycerol is more viscous than water.
Reraid o 9 ot Faaferar & 2

Describe viscosity of a liquid. Whalt is the effect of

temperature on viscosity ? 3

oq & @Al W AU RN EEA G Y H O
oy qSal § ¢

Write notes on the following : 3
Rrefifga oX fewfordl fefae
i) Vapour pressure
a7
(ii) Optical exaltation

Sifftesha T

Write a note on parachor. How parachor is useful

in elucidating molecular structure of compounds ?

3

e q¢ o e fd o A @ s
e @ e Y 7 o ST I 8 D

(5) P. T.O.



8. (a)

(b)

9. (a)

SECTION - D
gug -

Derive Bragg's equation for diffraction of X-Tays

by a crystal lattice. 3

T Wi & -l & Radw @ R Y @
FHIHRT a1 Hif

Write notes of the following : 3
Frfaied o fewfrr g
(i) Anisotropy and Isotropy

S R sTEand

(ii) Law of constancy of interfacial angle

UYL o1 i R @ Fram

Enumerate various clements of symmetry of a

cubic type unit cell. 3

U G419 U 4 Uheh Hifdrm & auffy & Rfs aqt
T FHiforg)

91005-6700-(P-7)(Q-9)(22) (6)



) Both NaCl and KCI have similar structures, yel
their X-ray dilfraction patterns are remarkably

different. Why ? :

NaCl AR KCI &% d warr demend &, fiee o oo
oY fads Yedt Swhaiy @ @ frsr 8 a7

91005-6700-(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.

.mmﬁwnﬁgaﬁgq,@w‘%nﬁ%w
AT w9 e 1 g R

91006-6700 -(P-7)(Q-9)(22) P.T.O.



1. Answer the following in short: 1x5< 5
Preffaa & daw 7 Sad AR
(a) What is Baker-Nathan effect ?
H-AYF WG e 7 e
(b) What is specific rotation ?
faftre Aeew w1 8 7
(c) Whatis 1, 3-diaxial interactions ?
1, 3-SAUEHAT JSIRIA 1 8 7
(d) What are neutral electrophiles ? Give example.
TEH FeiTRIHRd 1 & ? JaEH AR
(e) What is alternation effect in alkanes ?

Uehd H Trad 999 R/ ¥ 7

SECTION - A
gue -
2. (a) Explain the following : P 4
=1 91 s Hifsu -
(i) Vander Walls interactions
=T dIcH TR

91006-6700 -(P-7)(Q-9)(22) (2)




(i) Inductive effect

STHATHS M

e (b) Why ethylamine is stronger base than

acetamide ? 2

TRierEs A ga § OReHN SeeEd ene a4 8 ?

3. Differentiate with example: - 2,2,2

32T Hied fadg iR

(i) Threo and erythro diastereomers
el e o SR

(i1) Plane and centre of symmetry
T # o R g

.(iii) External and internal compensation

qedl 3T Nialie g

91006-6700 -(P-7)(Q-9)(22) (3) P. T.O.



SECTION-B

gUg - q

4. (a) Assign R and S configuration to the following : _4

Frefafad &l R ol S #fFwgiom o= ¢

NH,

(i) HsC -—F—- H
COOH
OCHj

(i) HO COOH
CHj

(b) Differentiate between  configuration and

conformation. 2

fmarg o @ & S SidR Fif

5. (a) Explain E and Z system of nomenclature in

geometrical isomerism. .2

A GHEgaa § el # E ok Z o @)
T Hifg

91006-6700 -(P-7)(Q-9)(22) (4)



(b)

Draw the different conformations of n-butane and

explain their relative stability. 4

n—a@:{%ﬁﬁmwwmﬁmm
WA & AT R

SECTION-C

gls -9

What do you mean by thermodynamic and kinetic

control of reactions ? 2

I . S L

(b)

91006-6700 -(P-7)(Q-9)(22) 5%

T A T ?
Differentiate : 4
FHAT A
(i) Singlet and triplet carbene
e ol foqere e

(ii) Electrophiles and nucleophiles

ERCHLIES I R EREILIES

Pt O;



7. (a) Describe the generation and  stability — of

carbanions. 4

FRAMET & ARYA A RERE & avt A
i

(b) How free radicals are generated ? 2

T &1 8 IO B § 7

SECTION-D
gus - ¢
8. Describe : 2,2,2
o Y :
(i) Blanc's rule
i @l FaH

(ii) Theory of strainless rings

qaEded aadl @ [Heid

g
(iii) Photochemical [2 + 2] cycloaddition reactions™

FredhEd [2 + 2] aRdeiefesE Rues

91006-6700 -(P-7)(Q-9)(22) (6)



9. llustrate fwo important methods of preparation
of : 3,3
TN B @ weaqt Ry & gl ik
) (1) Alkanes
U

(i) Cycloalkanes

BIEERIIUCT|

91006-6700 -(P-7)(Q-9)(22) (7)



