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: The figures in the right hand margi‘n indicate marks

[OLD SYLLABUS ]
- GROUP - A
( Organic )
Group — A (a)
Answer any one question : 15x1
1. (a) Whatis called 'captodative radical’ ? Give

example. 2
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(2)

(&) Inareaction sequence

AWL...B—-—-—:-‘—)C;
~1
C has a lower free energy than A and
KaWK 1 »)K,. Draw an energy profile

diagram. 3

{c) Benzy! Chloride is only very slowly
decomposed by water or by dil. alkali than
acetyl chloride. Give reason. Z

(d) Explain why a, B unsaturated ketone does
ot undergo epoxydation with H,0, in acid
medium. 2

{e) Acetyleneis less reactive towards bromine
addition than ethylene. Explain. 2

(/) Ethyl vinyl ether is hydrolysed more readily
than dicthyl ether by dilute mineral acid —
Explain. 2

(g) Acetals are stable towards alkali hydrolysis
but susceptable to acid hydrolysis — Explain. 2
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(3)

2. (a) When either of ortho or meta or para xylene

| is treated with HC! and anh. AICl,, the same
equilibrium mixture of all these isomers
with meta xylene predominates — Explain. 2

(#) A crossed Cannizaro reaction involving
formaldehyde is a good synthetic tool.
Why ? y')

(c) Afterstanding in aq. acid (R)-2 butanol is
found to have lost its optical activity. Explain
this fact ? g

(d) Give a comparison using energy profile
diagram of mechanistic possibilities of

f E,, E, and E,CB Eliminations. 3
(e) Give the mechanism of the reaction : 2

CH,
ot G
NH"L‘CH

{f) What is meant by ipso substitution ? Give an
example. 2

CL.¥

4
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(4)

(g) Identify the product of the following reaction

with plausible mechanism : 2
OH
(1) PoCly/DMP
OH (i) H;0
Grour — A (b)
Answer any two questions : 16 x 2
3. (a) Write the structures of A, Band C : 3
OTS .
( CH2)4< Ph;P(excessL\ (A] PhL% [B] Ph-CHO; (C]
OTS A 2(eq) 2eq

(5) Bring out the mechanistic similarity between
the Dakin reaction and cumene to phenol
process. 2

(c) Write the mechanism of decarboxylation
of B-keto acid Me COCH; COOH and
hence explain the following stability order
Me COCH, COOH <CF; COCH; COOH< 3

COOH
=0
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(d) Account for the following observations: 2

Conc. NaOH (S)-Lactate Salt
Br [~

M
& e
Me>\COOH |

Dil. NaOH 'R'~Lactate Salt

| 4 (a) Predict the products of the following reaction

with plausibie mechanism : 2x2
Ph Ph
© N 7 AgN
| POMeCsH.,"(I:"(!:""CsI-L OMe —P
j OH Br
I OH Me

/
(i) C=NOH 1.H,S0/50°C_
2.Cold H,O

(b) Reactions of ethylene with (i) HI in ethanol
(ii) HCl in ethanol, furnish different products.

Fxplain,
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(6)

(¢) Write the product of the following reaction

with mechanism : 2
coo®
a0
3 dil. HCI
CH

(dy Draw the energy profile diagram for the
sulphonation of napthalene. Account for
the fact that at 40 °C, the main product is
naphthalene-1-sulphonic acid, while at
160 °C, the main product is naphthalene-
2-sulphonic acid. 2

5. (a) Give the structures of all possible alkenes
that could form in the following reaction.
Indicate the major product and explain the
formation. 3

~

Me heat

o ey
_ ] 2
Me N Me, OH

LGAVCHEMALIR 1 O8] { Contirved)



(7)

(b) Convert the following transformation in one
step, give mechanism : 2

Benzene -—»> @—COO Et

() Write down the products of the following
reaction and indicate major and minor

product with mechanism ; 3

S cl KNH; | Product(Q) + Product @

N ligNH;  major minor
(d) Convert: : 2

: P-nitrotoluene - P-nitro acetophcnone

O S @/\(

‘both the two isomer give the same product
in presence of MeOH/NaOMe. 3

(b} Provide the required regents and conditions
for the conversions of the following reaction
scheme, give mechanism : 3

AR ey T
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(8)

(¢) Choose the best pair with respect to reactivity
between the olefins (A) and carbenes (B).
Give reason. 2

(i) CH,—CH=CH, & CH,CO~CH=CH,
(i) C1,C & (CH,0),C

{(d) Write down the products of the following
reaction and give the plausible mechanism: 2

. KCN ;
" + p— it uct
Me_N-@- CHO + Ph—CHO " major prod

A
Group ~ A({c)

7. Answer the following questions (any five): 2 x5

(@) Write down the product with mechanism :

@@ N0 R prod
FOL/A Product
(b) P-cresol —»
" Me

OH
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(%)

Mle Et
(o) . NHOCOPh
| Ph—CH; ' Q’ii
0
OCH,
) (i) Lifliq. NH;
TOH

(i) HYO
(e) Convert cis-2-buténe to trans-2-butene.

(f) Write down the products :
CFiCHOH

| 0°Na®
‘ +Ph~CH,~Br
DMSO

(g) Why R,CHCO,Et cannot undergo claisen
condensation under normal condition but it
occurs in presence of Ph-Li. Explain.

() Convert CH,CHO 0 CH;CDO.
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( 10

H .
(i} MaH

{ (ii) CS’Meg  Product with
jk ~OH (iii) 200 e 7 Mechanisin.

GROUP - B
( Inorganic )
Grour ~ B (a)
Answer any one question : 15 x 1
8. (a) State the major postulates of Sommerfeld's -
modification of Bohr's theory and hence
explain how this model can be used to explain

the hyperfine splitting of spectral lines under
high resolution. 2+3

(b) Discuss the criteria of a redox indicator.
Show the mechanism of a redox indicator

known to you. 2+3

{c) Calculate the density of 2 nucleus of atomic
oxygen, assuming the radius of s nucleus
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(11)

to be 10~ m. Compare it with that of
iridium (22-61 gem™) and elucidate the
significance of the result. 3

~ {d) Neutron rich radio nuctides are P active —

| explain, o 2

9. {a) What is radial wave function and radial
probability function? Draw qualitatively
the radial probability function curve for

‘ 3s, 3p and 34 orbitals and comment on the
sequence of ionisation energy of those orbital

“electrons. 1.% + 1_?1: £3+1
(#) Can Fe(I1I) be estimated iodometrically with
| high accuracy ? 3
! Given,

E'epar =077V
E% =054V at 25°C.

| {¢) Calculate the volume of KMnO, (0-016 M)
‘ requircd to react with 20 mil oxialic acid

(0-1 M). 3
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(12)

(d) Dithionic acid is not considered as a member
of polythionic acid — justify. 2

Grour — B (b)
Answer any two questions : 10x2

10. (a) Show the possible steps involved in the
synthesis of ?C, “C and 'O through nuclear
fusion of protons. 3

(b) Calculate the 1st ionisation potential and 1st
resonance potential for H atom in ev unit. 2 +2
Given,

Mass of electron = 9-1 x 107# g
Charge of electron = 4-8 x 107 eso

(c) How does XeF, and XekF  react with water 7

Give chemical equations. 1% 4 1%

11. (a) Disproporsonation and comproporsonation
reactions are actually redox reactions —
justify with suitable examples. 3
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{ 13 )

(b) Inthe fission reaction the particle cannot in
the reactants and products remain invariant.
Then what is the source of the fission
energy ?

(¢) How many millilitres of radon {Rn) under
standard conditions of temperature and
pressure are in equilibrium with 1.0 g radium
(Ra) ? Given

t, for Ra= 1590 yrs

2
t, for Rn=3-82 days.
3

(d) Write the product of the reaction and predict
the geometry of the product formed.

XeF,+Naf —>7

. 12. (@) Write down the possible arrangement of

UGAYCHEM/MHMIN7(0id)

electrons in p* configuration and identify
the arrangement with maximum exchange
energy.
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(is)

() Compare and contrust the chemistry of H,0,

with hydrazine and ozone. 3+3
(c) Predict the structure of XeF, ~ ion. 1
13. (a) Write notes on (any two) : 4x2

{{) Poly thiazy}
(ii) Pseudohalogens
(¢if) Oxyacids of sulphur.

{b) Balance by ion electron method : 2
NaNO; + NaOH + Al —>- NH; + NaAlO, + H,O
Grour — B (¢)
14. Answer any five questioné : 2x5

(a) An o-ray irradiated Al-foil on acid treatment
produces active hydrogen gas — why ?

(5) Two H—F bonds in HF, "ion are equivalent
- ¢xplain.

(¢} Construct the cell where the following
reaction takes place :

Hg > + 2C17 = Hg, Cl, (s)
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( 35 )

(d) lig. BrF: and lig. AsF; are both poor conductor
of electricity buf a liquid mixture of the two
is a much better conductor. — Explain.

(e) Whathappens when NaClCO, is heated with
oxalic acid in aquous solution.

(f) Two S atoms in szof“ are not equivalent —
justify. '

(g) Chlorine forms many oxyacids but fluorine
has practically no icndency to form such

compounds.
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