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The figures in the margin indicate full marks
for the questions :
ggcTioN—1
( norganic )
( Marks 19 )
L. (@) Explain the term dual character of
matter and radiation- Derive dé Bmglle’s s
. 1=
equation. . 2

(b) An electron has & spes® .
000 1%. What is the

accurate UP 00

uncertainty in loc2 b4

(Mass of an electron © 9-1x 10 lfiand 1
6626 x 10 Js). 2%
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3. (a)

(b)

(c)

20D/19

(3)

What is nuclear fusion? Give one

example of nuclear fusion reaction. 1%
Name the element and to which
block in the periodic table the
element with the following electronic

configuration belongs :

152 252 2p6 3s23 pl

Discuss the potential eriefg{ diagram
for the formation of hydrogen molecule
on the basis of the valénce bond theory. 2

Predict the structures of the
following molecule and ion with
the help of VSEPR theory and also
mention  the hybridisation of the
central atom : ' 1+1=2

(i) SF4

(i) BO3

ent of NHj is 149D

i mom .
The dipole ment of NF3 is

while the dipole mo

02D. Draw their structurcs and

explain. the above observation. 2
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1%

O and g CWAr orbital diagram of

bong order? and also calculate their

State .
Fajan’
Cationg “;llatl?s Tules, Explain why
Polarizjn SMaller  gjye have high
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have high polarizlaoblzfi tle 3
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e g;
ole d:)ﬂerences between inter-
molecul gen bOndin g and intra-
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2
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SECTION—II
( Organic )
( Marks : 19)

S. (a) Draw the molecular orbital picture of

H H
>C=C=C/
H \H

and explain the shape of the

molecule. Is this molecule optically
active? Justify your answer. 114+1=2Y%

The C=C bond length in CH;CH=CH,

(b)
is larger than that of C=C bond length
in CH,;=CH,. Explain. 1%
{c) Arrange the following carbocations
in their decreasing order of stability.
Give reasons : 2
+ + + +
CH,=CHCH,, CH3CHg, (CH3)sC, @—CHZ
(d) What are the essential conditions -f?r
the formation of & H—bond? Expl..eun
the effect of H—bonding on t!*le melt:mgf
point of the ortho- and parg-isomers o o
i 2
hydroxy benzoic acid.
20D, 19 ( Turn Over )



(6)

e C
onvert the following ~ Newman

Projection to
" Fis
Projections - cher and sawhorse

CH,
H OH

H
OH

CHj
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Dray '
of AlC]the molecular orbital Picwre
UCl; ang : s @
Lewis agiq. explain why AlICl3 15 7,y
(b
) Arrange the
:rder of in cre
ppropl‘iate r

following oxyanions .in
asing nucleophilicity with 1%
casons :

(c)
Megp. . iC
are tarfal’lc and racemic taftaﬂe

OPtically inactive. Stat® th

aso
each ns for the opti . thlty 1 2
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re

(d)
20D H? is an extremely stroné 1
/19
!
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(7)

(e) What type of isomerism is shown by

the following compounds? Draw the

isomers for each : 1%x2=3

Ph
() >C=NOH
p-ClCGH4

(i) CH3CH(OH)COOH

Propose a mechanism for the reaction

7. (a)
of methane and chlorine in the
presence of sunlight. 1%
(p) Discuss the mechanism of addition of
HBr to CH;CH=CH, in the absence of
peroxides. 2
(c) Write down the products of the
following reactions : 1x4=4
Ether
(i) @—-Br +9Na + CHaCHol —— 7
CcCly
() D +Br2 ok >’
_ 92 59
(iii) CHsCH=CH2 T3g A
_...-—-—"'""9 ?
fiv) O + 1040y + B0
20D/19 ( Turt Over )



8. (@)

20D/19

(s)

(d) What are the fundamental concepts of (d)
the modern theory of aromaticity? ;
Hlustrate with an example. 2 |

|
OR

Explain why—
~ (i) alkynes are less reactive than

alkenes  towards electrophilic

addition;

S @

(i) benzene undergoes electrophilic

substitution more easily than

nucleophilic substitution. 1%%x2=3 (b)

(b) Starting from benzene how would you

prepare— {c)
(i) acetophenone;

(ii) nitrobenzene?

Explain with mechanism, 1/2x2=3

¢/ —OH group is ortho. and para-orienting 19
but —NO, group is meta-orienting. fa)
Explain, 2

( Continued ) 0D /19

(9)

Complete the following reaction : 1%

H,0,/0H
BZHG,A 202/ 5

B

CH3CH=CH,

SECTION—"HI
( Physical )
( Marks : 18)

Give the postulates of kinetic theory

3
of gases. |

from kinetic
Deduce Charles law fro - X

gas equation.

Oxygen has a density of 1;:29 f n]::r
litre at NTP. Calculate e o
velocity of the oxygen molecules'z.
1 atm = 1013 x 10% dynes/cm )

OR

tension

i by surface sier

t is meant ' foct 0
rf,'hz liquid? What 18 th:ioz?

temperature on surface ten

2+1
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(b)

(c}

11. (a)

(b)

(d)

12. ()

20D/19

(10)

The values of van der Waalg’ constant a
for the two gases 1 and 2 are x
and y respectively, where x>>y.
Which of these can be liquified easily?

Explain. 3

Explain the terrhs—
(i) refractive ihdex;
(i) molar refraction. 1%+1%

Explain the law of rational indices. 2

A crystal plane hag intercepts on the
three axes of crystal in the ratio $:2:1.

What are the Miller indices of the
plane? 2

Differentiate between molecularity and

order of g reaction. 3
Define energy of activation, 2
OR

Discuss the effect of catalyst on the

rate of the reaction. 3

( Continued ) | 20D_4500 119

(b)

(c)

(11)

What is first-order reaction? Derive
an expression for rate constant of

. +3
first-order reaction. 1

Define Frenkel and Schottky defects

2
in crystals.
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