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SECTION—I

(Physical Chemistry)
(Marks : 26 )

1. Choose the correct answer from the
following : I'^S-S
(a) Two moles of an ideal gas is expanded

isothermally and reversibly from 1 Utre
to 10 litres at 300 K. The enthalpy
change (in kJ) for the process is
(i) 11-4
(u) -11-4

(iu) 0

(iv) 4*8
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(b) Enthalpy of neutralization of HCl with
X. The heat evolved when

500 ml of 2N HCl are mixed with
250 ml of 4N, NaOH will be

(i) 500 X

(n) 100 X

(in) X

(iv) 10 X

(c) According to second law of thermo
dynamics, a process is spontaneous if
during the process

(i) ^^universe ̂  ®

(ii) ^^xxmverae ~ ®
¥

(Hi) ^^sysbsm ̂  ®

(iv) ^S^tdvase ~ ̂̂ system

Or

To make a solution of pH=12, the amount
of NaOH dissolved in one litre of the
solution should be

(i) 0-1 g

(n) 0-2 g

(iU} 0-4 g

(iv) 1-2 g

P15-2500/S30 (Continued)



( 3 )

Unit—I

Answer any two from the following : 6^2-12

2. (a) What is Joule-Thomson effect? Show
that this effect is isoenthalpic in nature.

1+3=4

(b) Derive a relationship between Joule-
Thomson coefficient and thermo-
dynamic quantity. 2

3. (a) How are the temperature and volume
related to each other during the
adiabatic expansion ^of an ideal gas?
Deduce the relation. 4

(b) One mole of an ideal gas
(Cv =12-55 JK~^ mol"^) at 300 K is
compressed adiabatically and reversibly
to one-fourth of its original volume.
Calculate the final temperature of the
gas. 2

4. (a) Deduce Kirchhoffs equation. 2

(b) State and explain Bess's law with one
suitable example. 2

(c) The heat of formation of methane at
27 °C is -19-3 kcal when the
measurements are made at constant

pressure. What will be the heat of
formation at constant volume? 2
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Unit—ii

Question No. 5 for New Course and
Question No. 6 for Old Course

5. Answer any two questions from the

-  S!4>,2.11
(a) (i) Derive an expression for the pH of

an aqueous solution of a salt of
strong base and weak acid 3

0-02 M sodium acetate is found to
beS^OxlO- Mat 25 0c. Calcula ̂
the hydrolysis constant of this salt ■
(K^ = 1-0 X10-14).

2%(b) (i) Derive an expression relating the
pH of a buffer solution with the
concentration of its components ':i

ri.) Calculate the PH of a'soluTon
obtained by mixing 0-083 mole of
acetic acid and 0-091 mole of
sodium acetate and making the
volume 500 ml. K, for acetic aSd
is 1-75x10-^.

2%(c) (i) Write the definition of solubilitv
product. Explain why ZnS is
precipitated in alkaline medium
whereas CuS is precipitated in
acidic medium. l-t-2y2=3y

(ii) The solubility product of silver
chromate is 2-0x10-12 25 °c.
Calculate the solubility at this
temperature. 2

PlS-2500/530 (Continued,
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6. Answer any two questions from the
following ; 51/2x2=11

(a) (i) Deduce an expression for efficiency
of a Carnot engine working
between two temperatures 7^
and T2. 4

(ii) An engine operates between 100 °C
and 0 °C. Find the efficiency of the
engine. IV2

(b) (i) Derive an expression for entropy
increase during isothermal mixing
of two ideal gases. SVq

(ii) Deduce the following relation : 2

i  <'A-iSl
]

(c) (i) State and explain the third law of
thermodynamics. How can it be
verified experimentally? 2+2=4

(ii) Predict whether at 27 °C, the
following reaction is spontaneous

or not : IV2

4NH3 (g) + 5O2 (g) ̂  4N0 (g) + 6H2O(1)

Given, AH = +9080 Jmol"^ and
AS = +35-7 JK"^mor^

P15-2500/530 (Turnover)
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SECTION—II

(Inorganic Chemistry )

( Marks : 27 )

7. Choose the correct answer from the
following : 1x3=3

(a) ZSM-5 is used as catalyst in the
synthesis of

(i) o-xylene

(ii) m-xylene

(in) p-xylene

(iv) toluene

(b) The hybridization used by carbon in
fullerene (C50) is

(i) sp

(ii) sp^

(Hi) sp^

(iv) dsp^

(c) The purification of metals by zbne-
refining is based on the principle of

(i) fractional crystallization

(ii) fractional distillation

(Hi) vacuum distillation

(iv) distillation under reduced pressure

P15—2500/530 (Continued)
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Unit—I

8. Answer any three of the following : 3x3=9

(a) Discuss the structure and . bonding of
diborane. Show with reaction that

bridging hydrogen . is different from
terminal hydrogen. 2+1=3

(b) Why are noble gas compounds common
in xenon? Explain the structure of
XeOF4. 1+2=3

(a) How are silicates classified? Draw the
structure of primary units in chain and
cyclic silicates. 1+2=3

(d) What is phosphazene? How is (NPCl2)3'
prepared? Draw the structure of

(NPClals- 3

(e) Classify the following by structural
type : 1x3=3

(i) B2H7

(ii) B10H14

(Hi) C4B2H6

9. Write short notes on any two of the
following : 2x2=4

(a) Hydroxylamine

(b) S4N4

(c) Silicone rubber

P15—2500/530 (Turnover)
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Unit—II

4'

10. (a) Give the preparation of any two of the
follovi^ing : 11/2x2=3

(i) Potassium dichromate

(ii) Sodium cobaltinitrite

(Hi) Ni-DMG

Or

The oxides of the metals such as Zn, Cu,
Pb, etc., are reduced by carbon at high
temperature whereas those of Al, Mg, Ca
etc., are not. Explain giving reasons. 3

(b) Describe the extraction of any two of the
following : 3^2=6

(i) Manganese from p5T:olusite

(ii) Cobalt from smaltite ore

(Hi) Vanadium from vanadinite ore

(c) Write a note on hydrometallurgy. 2

PI 5—2500/530 (Continued)
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SECTION—III

( Organic Chemistry )

( Marks : 27 )

11. Choose the correct answer from the
following : 1x3=3

(a) Arrange the following alkanes in the
order of increasing boiling point :

(i) n-hexane

(ii) 3-methyl pentane

(Hi) 2,2-dimethyl butane

(iv) n-hept£Lne

^fl}) Which of the following is not aromatic?

ft)

(ii)

(Hi)

(iv) I ®

(c) When 1-butyne is treated with dilute
H2SO4 in presence of HgS04, the major
product is
(i) CH3CH2COCH3
(H) CH3CH2CHO + HCHO
(Hi) CH3CH2CHO
(iv) CH3CH2COOH + HCOOH

p 15__2500/530 ('Turn Over)
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12. Answer any six of the following : 2x6=12

(a) Outline all the steps involved in the
preparation of n-butane starting from
bromoethane using Corey-House
synthesis.

(b) How do you prepare an alkene by
pyrolysis of an ester? Write necessary
chemical equations.

(c) Addition of bromine in CCl4 *to cis-2- StJ
butene gives (±)^2,3-dibromobutane,
while that for trans-2-butene gives
meso-2,3-dibromobutane. Explain this

with mechanism.

(d) Complete the following reaction and
write the plausible mechanism :

CH3
I  OH®

CH3—C—CHo—Br — > ?
^  I ^ C2H5OH

CH,

(e) Discuss the mechanism of addition of
hypohalous acid to an unsymmetrical
alkene with an example.

(f) What is the decreasing order of acidity
of ethane, ethylene and acetylene? Also
give proper explanation to that order.

P15-^2500/530 (Continued)
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(g) Write the methods of preparation of the
following :

(i) Styrene from ethanol by using
Chugaey reaction

/—\(U) ( / froni cyclohexanone
>—' CH3

by using Wittig reaction

(h) Discuss ozonolysis reaction to an alkyne
with an example.

13. Answer any two of the following : 2x2=4

(a) What do you mean by conformational
analysis? Draw the most stable
conformation of c/clohexane showing
axial and equatorial hydrogens.

(b) How do you obtain qrclopentane
starting from diethyladipate? Write all
necessary equations.

(c) What do you mean by angle strain?
Calculate the angle strain for
cyclopropane ring.

14. Answer any four of the following ; 2x4=8
(a) What is aromaticity? Ident^ the

following compounds as aromatic, anti-
aromatic or non-aromatic ;

(i)

p]^5__2500/S30

fii) o /\
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(b) The —NH2 group attached to a benzene
ring is ortho- and para-directing while
—NO2 group is meta-directing. Explain
why.

(c) Why is nitrobenzene a suitable solvent
for Friedel-Creifts alkylation of phenyl
bromide while benzene is not?

(d) Show the formation of electrophiles in
the following reactions :

(i) R—Cl + AlClg^?

(n) HNO3+H2SO4-^?

(e) Complete the following reaction and |
write the mechanism of the reaction :

H2S04^
+ CH3—CH=CH2 —=—^ ?

(f) Arrange the following set of compounds
in order of their decreasing relative
reactivity with an electrophile. Give
reasons :

^~y-OCH3

★ ★ ★
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SECTION—I

( Physical Chemistry )

( Marks : 26 )

1. Choose the correct answer from the

following : . 1x3=3

(a) In endothermic reaction

(i) Hr > Hp (ii) Hp < Hp
(Hi) Hp = Hp (iv) None of these

PI6/650 ( Turn Over )
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(b) Which of the following pairs has heat of
neutralisation equal to -57-3 kJ?

(i) HCl, NH4OH

(ii) HNO3, NaOH

(in) NaOH, CH3COOH

(iv) H2SO4, NH4OH

(c) The precipitate of calcium fluoride

(iCsp = 1 • 7 X is obtained when

equal volumes of the following are mixed

(i) 10"^ M Ca.^^ + 10"^ M F"

(ii) 10-2 4 10-2 M F~
(in) 10"^ M Ca2+ + 10-3 p-
(iv) 10-2 ^ jq-5 p-

Unit—I

Answer any two from the following : 6x2=12

2. Calculate the amount of work done when a
gas expands—

(a) isothermally and reversibly from
volume Vi to Vg;

(b) isothermally and irreversibly from
volume to V2.

From these, show that the work done in a
reversible process is greater than that in an
irreversible process. 2+2+2=6

P16/650 , _ ^ ,
( Continued )
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3. (a) Establish the relationship between
enthalpy change and internal energy
change for a gaseous reaction. 2

(b) For the conversion of one mole of S02fe)
into 803^), the enthalpy of reaction at
constant volume is -97*027 kJ at 298 K.

Calculate the enthalpy of the reaction at
constant pressure. 3

(c) Differentiate between extensive and
intensive property with one example. 1

4. (a) Thermodynamicedly show that for an
ideal gas Cp -Cy =R. 4

(b) Prove that |x jj is zero for an ideal gas. 2

Unit—II

5. Answer any two questions from the
following : 5y2x2=ll

(a) Derive the relation =K^ /Kg^ for the
hydrolysis of a salt of weak acid and a
strong base. Explain the acidic or basic
nature of aqueous solutions of (i) FeCl3
and ̂ 'ii:;NH4N03. 3y2+2=5y2

fb) (i) What is buffer solution? Write any
two applications of buffer solution. 2

(ii) Derive an equation for calculating
the pH of a basic buffer solution.
Calculate the pH of a buffer

solution obtained by mixing 0*2 mol

of NH4OH and 0*25 mol of NH4CI.
Given if b = 1' ̂  ̂ • 2+1 y2=3ya

P16/6S0 (Turnover)
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(c) (i) Establish the relationship between
solubility and solubility product for

a sparingly soluble salt.

(ii) Write the difference between ionic
product and solubility product.

(Hi) The pH of a sample of vinegar is
3-76. Calculate the concentration of

hydrogen ion in it.

SECTION—II

( Inorganic Chemistry )

( Marks : 11 )

6. Choose the correct answer from the
following : 1x3=3

(a) BioHi4 has styx number 4620. The
number of BH2 group in the compound
is

(i) 4

■  (ii) 6

(Hi) 0

(iv) 2

P16/6S0
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(b) In sheet silicates, sheet structures are
formed when Si04 units have share

(i) two O atoms

(ti) three O atoms

(iU) four O atoms

(iv) None of the above

(c) Which of the following metals cannot be
extracted by carbon reduction process?

(i) Pb

(U) Ag

(iU) Zn

(iv) A1

UNIT—I

7. Answer any three of the following :

(a) Explain the structure of XeF2 an

3x3=9

d XcFq.
1'72x2=3

(c)

(d)

(e)

What are zeolites? Give their
applications with special reference to
softening of hard water. 1+2=3

How is hydrazine prepared? Discuss its
reducing property. 1+2=3

What are silicones? How can they be
prepared? What is silicone rubber? 3
Give the structures of the following ; 3

P4O10. tt3p04, H4P2O7

pi 6/650
( Turn Over)



i( 6 )

8. '~* Wiitg'^fe6Pt'%6tes on (any two) : 2x2=4
a'lxsria avi^d -dr-

(a) Metallocarboranes

(b) Triphenyl phosphine

(c) Hydrazoic acid

(d) Buckminsterfullerene

0(i Jonr»«o '

"^.SHjocnq noiJ::)Ui • > Unit—H

9. (a) Name one metal that is refined by each
of the following processes : Vix4=2

(i) Mond process

(ii) Electrolysis

(Hi) van Arkel process
! ' . r (iu) zdrie refining

c V Descfibe the extraction of any two of the
following: 3x2=6

^'^olybdenum from molybdenite ore
O.I oont'noi:)'! .

-o -i Chromium from chromite ore
(id} Nickel from pentlandite

sli ?.s(j )?iG '-.'h'ri: ■ :

C-s;+i^q; Give the preparation of any two of the

ocl YorfP%i«4ng(;i} iy2x2=3
£  'T-!5((!^Iu Potassium permanganate

£  ; cobaltinitrite
(id) ̂,CJji^i|»yl chloride

^PMyssO'^ ' , Continued )



( 7 )

Or

Complete the following, reactions :

{i) V2O5 +HC1 > +H2O + CI2

A1 fusedAvi ^ Red heat ,(tt) Mn02 >

(Hi) C0CI2 +KNO2 +CH3COOH——>

SECTION—III

( Organic Chemistry )

( Marks : 27 )

10. Choose the correct answer from the
following 1x3=3

(a) Bromination of o-nitrotoluene gives
mainly

(I) CH3 (ii) CH3—( O

(Hi) CH3—

NO2

Br

(iv) BrCH2~^0^
NO2

P16/65C) { Turn Over )
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(b) Ozonolysis of an alkene gives acetone
only as a major product. The alkene is

(i) (CH3)2C=CH2

(U) (CH3)2C=C(CH3)2

(iu) CH3CH=CHCH3

(iv) None of the above

(c) Hydroboration of propene (reaction with
diborane followed by the treatment with

alkaline H2O2) forms

(i) propan-l-ol

(H) propan-2-ol

(in) propane-1,2-diol

(iv) 1,2-diacetoxy mercury propane

11. Answer any six of the following : 2^6=12

(a) Discuss the mechanism of chlorination
of methane.

(b) Complete the following reaction and
write down the mechanism ;

CH3—CH=CH2+HBr—Peroxide ^

(c) .Explain Hofmann's rule of elimination
with the help of an example.

(d) Prepare 3-methyl octane with the help
of Corey-House synthesis.

Pi 6/650 ( Contimied )
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fej Write the methods of preparation of the
following:

(i)

CH=CH2

from o-bromotoluene with the help
of Heck reaction.

(ti) Styrene from benzaldehyde using
Wittig reaction.

ff) Complete the following reaction and
suggest the mechanism :

R3C—CH=CH2 +HC1 >

Ig) 'The addition of Br2 in CCI4 to tmns-2-
butene gives always mcso-2,3-dibro-
mobutane as a product." Explain.

(h) A hydrocarbon having molecular
formula, C6H12 was subjected to
ozpnolysis giving equimolar amounts of
ethyl methyl ketone and acetaldehyde.
Identify the structure of hydrocarbon
and &ve lUPAC name of it. Write down
the equations involved.

P16/6S0
( Turn Over )
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12. Answer any two of the following : 2^2=4

(a) Discuss the conformational analysis of
n-butane ancf draw the potential energy
diagram for it.

(b) Explain 1,3-diaxial interaction in
the chair conformation of methyl
cyclohexane. "t-butylcyclohexane exists
100 percent in thp 4. • i

f  ... - equatonalconformation." Give reasons.

diethyl pimelate usine
cydisation. . ^ Dieckmann

13. Answer any/our from the f„ii ■
follovving : 2x4=8

(a) State Huclcel's rule r
Identify the followin. ! ̂'''n'aticity.
non-aromatic ; aromatic or

(i)
m fo

(b) Complete the foiu„.
suggest the mechan" ''^action and

^^H3->ch=.ch2
P16/650
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(c) "When methyl gro>ijj,j0a|tached to the
benzene ring it acts as ortho-para-
director and activalei^^tSe benzene ring
towards the electrophilib substitution
reactions." Explain. . „

■  •• .lU j'.v ■4'-5U!v^5\ ar\T
(d) Aniline in the presence of catalytic

amount of anhydrous AlCls does not
undergo F-C aikymtWEm^

.iUKV

(e) A secondary alcbh'olf^ A, C3H8O ontreatment ^^Jfe^giijn^c^tide to ^ve
compound B, C3H7CI. The compound B
reacts with bbniz^S"l& Jiresence of an
hydrous Aiqi^ .1
CgHi2- Identify A, B, C a§fiiW?fFR5f
eauations for all the reactions.
^  fforloBS'i oirmofbobns nl

<\A. < 5^H

ivodfi orif lo onoW ivji"!

;  jifiiwollol aiif lo rioiriW Vd'\
>,s Icups noifB8il6iJi/3n

HO„HW ,IOH in
HObM <eOMH %

; ii>00eHD ,HObM iiVn
.^OSgH ivin

(
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( Old Course )

Full Marks : 80
Pass Marks : 32

Pifne : 3 hours

The figures nurrgin indicate JuU marfis
for the questions

Write the answ^s to the separate Sections
m separate books

SECTION—I
( Physical Chemistry )

( Marks : 26 )

1. Choose the correct answer from the
following :

1x3=3
(a) In endothermic reaction

(i) H^>Hp

(H) Hp<Hp
(m) Hp = Hp

(iv) None of the above

(b) Which of the foUowing pairs has heat of
neutralisation equal to -57-3 kj7>
(i) HCl, NH4OH
(ii) HNO3, NaOH
m NaOH, CH3COOH

H2SO4, NH4OH
P16/650
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(c) The enthalpy of vaporization of a
liquid is 30 kJ mol"^ and enteopy of
vaporization is 75 J K"^ moF^ The
boiling point of the liquid at one
atmosphere is

(i) 250 K
(U) 400 K

(ni) 450 K

(iv) 600 K

UNIT—I

Answer any two from the foUowing : 6^2=12
2. Calculate the amount of work done when a

gas expands^—

(a) isothermally and reversibly from
volume Vi to V2;

/fci isothermally and irreversibly from
volume Vy to Vg-

r, ^ these show that the work done in a
ible process is greater than that in anreversible pro 2+2+2=6

irreversible process.

the relationship between

a sas«.us-caon.

( Turn Over )
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(b) For the conversion of one mole of SOgfe)
into SOafe), the enthalpy of reaction at
constant volume is -97-027 kJ at 298 K.
Calculate the enthalpy of the reaction at
constant pressure.

(c) Differentiate between , extensive and
intensive property with one example.

4. (a) Thermodynamically show that for an
ideal gas Cp -Cy =R.

(b) Prove that p jp is zero for an ideal gas. 2

Unit—II

5. Answer any two questions from the
following : ci/ «

5y2x2=ii

la) Deduce an expression for enlronv
changes associated with the changes in
voiume and temperature of an ide^ gas

4

lb) Mcutam the chdnge in entropy when
28 g of Ha gas expands reversiblv fr.
2 at to 20 Ut at 27 "C.

I'/a

P16/650
( Continued )
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6. (a) State and explain Nemst heat theorem.

(b) Explain how the third law of
thermodynamics can be used for the
evaluation of absolute entropy of a
substance. 3Vi

7. (a) Distinguish between Helmholtz free
gjjgrgy and Gibbs' free energy. 2

(b) Discuss the criteria of spontaneity in
terms of Gibbs' free energy. I'/a

(c) For the reaction

Ag2®(®) 2Ag(s) +—02(g)

calculate the temperature at which free
energy change is equal to zero. AH for
the reaction is +30 • 50 kJ moF^ and AS
is 0 066 kJ mor^ at 1 atin pressure.
Predict the nature of the reaction below
this temperature.

P16/6S0
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SECTION—II

( Inorganic Chemistry )

( Marks : 27 )

8. Choose the correct £inswer ' from the
following :

1x3=3
(a) F^rosilicate contains

(i) Si04~ units

(d) SiO^" units

(id) SiaOy" units

(iv) Si40ff units

(b) B10C2H12 is isostructural anw
isoelectronic with

(i) BiaHfa"

(ti) BioH?2

(id) BjoHfa

(iv) BjoHjf

(c) Electrolytic reduction method is useH •
extraction of used m

(i) metalloid

(d) transition metals

« WgWy elact™„egaave .,en.e„.s
M highly elect«,posWve element

PI6/650
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UNIT—I

9. Answer any three of the following : 3^3=9

(a) Discuss the formation of B—H—B bond
in B2H6 molecule. BH3 does not exist
but BF3 is a stable molecule. Explain.

2+1=3

(b) How will you prepare Xe03? Discuss its
structure. 1+2=3

(c) What are zeolites? Mention its uses. 1+2=3

(d) Why borazine is called Inorgsinic
benzene? How many isotopic disubsti-
tuted borazene molecules B3N3H4X2
are possible without changing the
fundamental ring structure? 2+1=3

(e) How is hydrazine prepared by
Raschig's method? Discuss its reducing
properties. 1+2=3

10. Write short notes on (any two) : 2x2=4
(a) FuUerene (Ceo)
flfj Carboranes

Id Silicone polymers

( Turn Over )
P16/6S0
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Or

Complete the following reactions : 1x4=4

(i) B2H6+NH3 )

(ri) HN3 +Mg >

(Hi) S2CI2+NH3 (excess) >

(iv) 3PCI5+3NH4CI 120°C-150°C ^

UNIT—II

11. (a) Give the changes taking place during
roasting of sulphide ores. 2

(b) Write a note on van Arkel process for
purification of metals. 2

12. (a) Describe a method (giving necessaiy
chemical equation) for the extraction of
the following (any two) : 3x2=6
(i) Nickel metal from bessemerised

matte

(ii) Chromium trioxide from chromite
ore

(iii) Molybdenum from molybdenite ore

( Continued )
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(b) What happens when the following is
done (Write any one)? 1

(i) Hydrogen sulphide gas is
passed through an acidified
aqueous solution of potassium
permanganate

(ii) Sodium cobaltinitrite solution is
added to potassium chloride

solution

SECTION—III

( Organic Chemistry )

( Marks : TJ )

13. Choose the correct sinswer from the
following : ,1x3=3

(a) On mixing certain alkane with CI2 and
irradiating with UV light, it forms only

one monochloro alkane. The alkane is

(i) propane
(H) pentane

(Hi) isopentane
(iv) neopentane

(b) Which of the following is used for
the conversion of 2-hexyne into trans-
hexene-2?

(i) H2/Pd/BaS04
(H) NaBH4/CH30H
(iii) Li or Na/liq. NH3
(iv) L1AIH4

( Turn Over )
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(c) Which of the following conformers for
ethylene glycol is most stable?

OH

(i) m

OH

OH

(iix) (iv)
OH
H

14. Answer any six of the following :

OH
OH

H

Hn^^-^^^OH

OH

H

2x6=12

(a) Synthesize the following by using
Corey-House synthesis :

Or

(b) Addition of HCl to 3,3-dimethyl but- 1-ene
gives two isomeric aUqrl halides.
Explain.

(c) How will you convert the foUowing?

RaCH—CHa—OH 2)CH3l ^ Xanthate Ester Pyrolysis^
R

R

PI 6/650
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(d) Give evidences to show that bromina-
tion of CIS- and trans-butene-2 is stereo-
selective.

(e) Explain the mechanism involved in the
following reaction and give the product
obtained :

/} ^ CoHqO"
(/ CH2—CHa—Br ?

(f) Identify (X), (7) and (Z) in the following
synthetic scheme :

1) NaNHa H2/Pd-BaS04
rH,—CHo—C^CH — > (-?f) ^CH3 OHa 2) CH3—CH2—Br

alk. KMn04 ^

(g) How would you synthesize styrene by
using Wittig reaction?

fh) An unsaturated hydrocarbon A adds
two equivalents of Hg and on reductive
ozonolysis gives the following products :

O O

II II ,1) Q.^ Y H—C—C—H + Acetone + Propanal

^ 2)Zn/H20

What is the structure of A?

( Turn Over)
P16/6S0
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15. Answer any three of the following : 2x3=6

(a) How would you synthesize methyl
cyclopentane from diethyl malonate and
a suitable dibromoalkane?

(b) What are the conformational
enantiomers and conformational
diastereomers of n-Butane? Represent
them in Newman projections.

(c) Draw the energy profile for the
conformations of cyclohexane. Why is
the chair conformation free of strain?

(d) Diethyl adipate on treatment with
sodium ethoxide . undergoes
intramolecular condensation to give a
cyclic ketone. Complete the reaction.

(e) Draw the perspective representation
and Newman projection of axial and
equatorial methyl cyclohexanes.

16. Answer any three of the following : 2x3=6

(a) Complete the following reaction and
suggest the mechanism :

r  U Cone. HNO3 + Cone. H2SO4

PI6/650 ( Continued )
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(b) What is aromaticily? Account for the
aromatic behaviour of cyclopentadienyl

anion and pyridine.

(c) n-propyl benzene is best prepared by
acylation ̂ followed by reduction of the
carbonyl group with Zn/Hg+HCl
rather than by direct alkylation of
benzene with n-propyl chloride. Explain.

(d) How would you prepare styrene from
benzene and mesitylene from acetone?

★ ★ ★
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SECTION—I

( Pli]rsical Chemistry') '
-  ' ( Marks : 26 ) . *

1. Choose the correct answer from the following : 1x3=3

(a) Two moles of an ideal gas is evpgn^jie^ isotb(ff^^^ —^ reversibly from i
1 litre to 10 litre at 300 K, Hie enthalpy chani® ^ process is

11-4 .11.4

##

P7/S73



(b) If one mole of ammonia gas and one mole of hydrogent chloride gas are
ihixed- in a Wbsed'cohi^ to form ammonium chloride vapour, then

(i) AH KiiE

(Hi) AH > AS
:  ̂

(ii) There is no relationship

(iv) AH = A£

(c) The solubility product (K'gp)._pf ,fen^c hydroxide in aqueous solution is
3-8X10"®® at 298 K. The solubility of Fe®+ ions will increase, when

.r'nK' -

(i) pH is increased

(n) pHis7 i.

(Hi) pH is decreased

(iv) saturated solution is exposed to atmosphere

UNIT-^I

Answer any two of the foUowing *
6x2=12

2. (a) How are the tempe*?^*^- volume related to eacb other, during the
adiabatic expaijgjop ^ ideal gas? Deduce the relation.

W An ideal ga, = 294 is expanded reversibly and
adiabatically ^ volume of 1-43 dm® at a pressure of 303975 Pa and
temperature 293 K volame is 2-86 dm^. Calculate the final
temperature of the g®®-

3. W What ii 'hat «his affect is iaoenthalpio i
nature.

m

1+2=3

m Thennodyna.,^^^ that S". C,

VJIB7Z



4. (a) Deduce KirchhofTs equation.

(b) Explain, giving reasons, the followihgi (any fu>o) :

(i) For reactions involving condensed phases, AH = A£.
(ii) Enthalpy of neutralization of a strong monobasic acid by a strong

base is always equal to -57*32 kJ mol .
i  -» , ■ • • . .V- -

(iU) The Hess' law of constant heat summation is a <^ect consequence of
the first law of thermodynamics.

2x2=4

]
Ulto—ir

5. Answer any two Of the following : 5Vax2=ll

(a) (i) Derive an eJ^ression for the pH of an aq^fhus solution of aj salt of
strong base and weak acid. 3

(ii) Calculate the pH of 0*1 M aqueous solution of sodium acetate.
(pKg^ of acetic acid is 4*8) V/a

(iU) Explain why the ionic product of water increases with incrkse of
temperature. , 1

(1,1 (i) Derive the expressions relating the pH of buffer solutions (for both
acidic and basic buffers) with the concentration of the components.

2*»*2=4

(H) 40 ml of 0*1 Af ammonia solution is mixed with 20 mi q-i MHCI.
What is the pH of the mixture? (piCi, of afflihonia solution = 4*74) ^

(c) (i) What is solubility product? Explain wb^ 'ig precipitaJed in
alkaline medium whereas CdS is precipi*®^®^ m acidic medium.

1+2=3

(ii) Define ionic product of water. Show that ^pH + pOH. •2Va

P7/S73



SECTION—II

( Inorganic Chemistry )

{ Marks : 27 )■ - , i : ^

6. Find out the correct answer from the following : 1x3=3

(a) Hybridization involved in the formation of XeOF4 molecule is sp^d?. The
•  ''

shape of the molecule is

(i) octahedral square pyramidal

(m) trigonal bipyramidal pentagonal bipyramidal

(b) The zeoUte ZSM-5 is catalyst in the manufacture of

(i) toluene

m P-xyltn^ r^rnt-xyleiie

7c| The electrolytic

(i) metalloid , . -
(H) transition mets^®
m. highly electroftega^^^ elements
m highly electropo®'*^''® elements

UNIT—I

7. Answer any three of the ' 3x3.9

(a) How are siHcates

(b) What are closo., Give exampte of each.

W How Will y„„ pydrazoic acid? What are addes? Mention two uses

P7/S73
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(d) Explain the preparation and structure of Borazine.

(e) Describe the preparation £uid uses pf tetrasulphur tetranitride (S4N4).

8. Write short notes on (any two ) :

(a) Pullerenes

(b) Hydrosylamine

(c) Silicones

Unit—II

9. Write short note on (any one)

(a) Solvent extraction

(b) Hydrometallurgy

i  ■ r-.'• Ml ■

2x2=4

■I ?

10. Give the preparations of the following (any two)

(a) Cobalt nitrate

(b) Ammonium molybdate

(c) Potassium dichromate

1^3x2=3

11. How will you obtain the following (any two)?
(a) Manganese frem pyrplusite ore

0y) Cobalt from smaltite ore

(c) Vanadium from vanadinite ore

3x2=6

P7/S73 [P.T<0.



SECTION—III -sm oialqxii ib\

I Organic Chemistry )
■  ■ I .j ' r.n-yna' ' :'r-'.[ fUr';. { Marks : 27 )

:  inr r7 >f!a 9'i:,

12. Choose the correct answer from the following : 1x3=3
-V -

la) Which of the Mowing hydrocarbons has the lowest dipole moment?
CH3 xCHa

(i) >=<
H  H

(ii) CH3—c—c—CH3
• l" It"'

(Hi) CH3—CHa—C»C—H
(iv) CH2=CH—C«C—H

11—TIK'J

■ in;', r

fnrmed in the sequence of the reactions(b) The final product [B) .
•.or til-

Hg(OAc)^ (A) ^^^"4 ^
t-'

IS

PH

(«ii

I y.V '-ilfi; Jli irf
(ii)

i'ri-l .Oi

.i'O '.1i£I ■ ' ;'0 • > U.V

(iv)

, Ut',

\Jt? ■

k<)

(

•'r V

(c) The compovii^jj -tJi formula CgH^Q, which will ̂ ve only two
isomers on elect^pnili'^ substitution with Cls/FeClg or HNOg/H^SO^. is

(i) P-jqrlene

(Hi) o-xyiene benzene

?7IS7Z



13. Answer any six of the following : 2x6=12

(a) An alkane (A) CyHje is produced by the reaction of Uthium di(3-pen1yl)
cuprat^ ydlh ethylhromide. V^at is the structure of (A)?

(b) Synthesize 2-niethylpropene from 2-methyl-propanol-l by using Chugaev
reaction.

(c) What is th? best ste^eospecific conformation .for ̂ 2t eliminatipp?: Expl^
.  with a suitable example.

(d) Give the evidences to show that brominatioh butene and ds-2
butene is stereoselective.

(e) Complete the following reactions : , , t! .

1) N.NH2 I ̂  , > (B)
CH3—CH2—C—CH

2) CH3—CHa—Bf

ff) Predict the most stable alkene formed to Hofmann
elimination : ■oCH3

C2H5—I^-C3H7 OH"
I  ̂

■CH3,

(g) Explain that hydroboration reaction is regios^''

(h) What product do you e3q)ect from the reachbh phenylacetylene
and dil H2SO4 in the presence of Hg"*"^ ion?

14. Answer any two of the following :

(a) Synthesize qrclopentane from a suitable dto^®^^ ^sing Tliorpe-Ziegler
reaction.

2x2=4

(b) Discuss the conformational analysis of draw the energy
profile diagram.

P7/S73 [ P.T.O.



(c) Why is the chair confoimation free of anglec/strain?

(d) Draw the Newm^ projection formula for axial equatorial methyl
QTclohexane.

15. Answer any four of the following : 2x4 8

A^ange the ibliowiflg compounds in order of increasing tendency to
undergo electrophilic aromatic substitution reaction with proper
explanation :

\i • j^iprdbenzene, Benzene and Toluenfe

(b) Define Huckel's rule d aromaticity. Mention whether the following are
aromatic or not :

Cyclopentadiehyl

(ii) Phenanthrene

(c) Give the mechanist nitration of toluene. -

(d) How wiU you explai*^ directive influence of —CH=CH2 group, when
attached to the befl^^® .

(e) l^edict the major ^ following reaction :

(CH3)2CH-CH20H "2SO4 - ̂  ̂

P7/S73 8



( Old Course )

Pull Marks : 80

Pass Marks : 32

Time : 3 hours

The figures in the margin indicate full marks for the questions

Write the answers to the separate Sections in separate books

SECTION—I -

( Physical Chemistry )

( Marks : 26 )

1. Choose the correct answer from the following : 1x3=3

(a) Two moles of an ideal gas is expanded isotheO»^y reyersibly from
1 Utre to l6 Utre at 300 K. The enthalpy change (»» process is

(i) 11-4 i fii).

(Hi) 0 (iv) 4^®

(b) If one mole of ammonia gas and one mole of chloride gas are
mixed in a closed container to form ammonium® chloride vapour, then

(i) AH < (H) ThC® relationship

(Hi) AH>AE fiyf ^ = AB
(c) The enthalpy and entropy changes for » chemical reaction are

_2-5x10^ cal and 7-4 cal deg~l respectively. Hif/^^tion at 298 K is
i'. ' "

(i) spontaneous j-eversihle

irreversible uoh'^Pontanepus

Answer any nvo of the following ,

Unit—I

6x2=12

2  (<t) temperature and volume rela^*^ other during theadiabatic expansion of an ideal gas? Deduce ̂  ̂elation. 4

P7/S73
(P^T.6.



(b) An ideal gas (Cp =29*1 JK ̂  inol is expanded reversibly and
adiabatically from a volume of ,1*43 dm? at a pressure of 303975 Pa and
temperature 298 K until, the yplume is, 2*86 dm^. Calculate the final
temperature of the gas. 2

3. (a) Whait is Joule-Thompson effect? Prove that this effect is isoenthalpic in
nature; • 1+2=3

(b) Hiermodynaniically show that for an ideal gas Cp — Cy = R, g

4. (a) Deduce Kirchhoffs equation. 2

(b) Explain, giving reasons, the foilowing (any two) : 2x2=4
.  ' For reactioris Wolving qpndensed phases,. AH

(H) Enthalpy of neutralization of a strong monobasic acid by a strong
base is always ^

(iii) "Hie Hess' law o/ constant heat summation is a direct consequence of
the first law of thermodynamics.

UNIT—II

5. Answer any tu;o of following : 5Vax2=li

(a) (i) Deduce » entropy changes associated with the
changes in pressure of an ideal gas. 4

(ii) Calculate the enfopy change mvolved in the isothermal reversible
expansion of S ^ b*om a volume of 10 dm^ to
ICQ dni3 jqO I^* 11/3

(b) (i) Deduce «« efficiency of a Camot engine working

Liquid h»»i* hoils at 4 K and liquid hydrogen boils at 20 K What i«s

IVa

P7/673 10



1x3=3

(c) ' (i) Stdte arid explain the third law of thenribdynariiics. How cari it be
verified experimentally? 2+2=4

(ii) Write the physical significance of Gibbsvfp^e energy, IVa

SECTION—II

( Inorganic Chemist^ )

( Marks : 27 )

6. Choose the correct answer from the following :

(a) Permutit is

(i) a ceramic a constituent of cement

(iU) an artificial zeolite a kin*^ of fuUerene

(b) In XeFa, xenon is

(i) sp^d hybridized hybridized

(iii) sp^d^ hybridized ^p^ hybridized

(c) The first step in the extraction of metals froi® carbonate ote ;is

(i) roasting iaiflcihdtion

(in) smelting reduction

Unit—I

any thrss of the following t 3x3=9

(a) What are closo-, nido- and arachno-boranes? ®*ainple of each. ^

fl,) Discuss the structure of XeP^. What happens ̂^®'^*^^shydrolyzed at low
temperature (-80 ®C)? 2+1=3

(c) How are silicates classified? Draw the str®^^^^^ primary units in
p3rrosilicates and chain silicates ' 1+2=3

P7/573 11
[ P.T.O.



(d) What are silicones? Hqw can they b.e prepared? What is silicone rubber? 3

(e) Complete the foUb^^g r®actiohs : 1x3=3

(i) NHg—NH2+2H2O2 ?

(ii) NH3+HN02-»?

(iii) CHgCOCHa+NHaC^T^?, . . , ,

8. Write short notes on (any ttfo) : 2x2=4

(a) Inorganic benzene

(b) Zeolite

(c) Hydrojqrlamine

Unit—II

9. (a) How will you obtain

« Manganese ft0S»

m Cobalt from

m Vanadium iWJ»

(b) Write short notes «" ■ 2x2-4

^"'refining
(f) Solvent ejttrao''""

« Koctrelyae rtd"®"®"

(c) What happen^ following is done (any one)?

Chromirv e is heate4 with aluminium powder
oxid®

(H) Carbon nx passed over nickel powder at 50 °C

P7/S73 12



SECTION—Iir

( Organic Chemistry )

{'Marks : 27 )

10. Choose the correct answer from the following : 1x3-3

(a) Out of the following, the alkene that e^ibits isqmeris^ iq

(i) 3-methyi-2-i)etit6ne Yfi|^-itt^thyl-l-pentenb

(Hi) 3-methyl-l-pentene (iv) 2-®®^y^2-pentene

(b) What is the product formed when acetylenCJ hypochlorous
acid? .

■  ■ 'j/. ^

(i) CH3-I-CI (ii) CI--CH2-CHO
■  ;• . ■ '■■ ■ , . O ' ■ ■ ■ ■ " ' ■ ' ' ' '' ■
^ C1-CH2-C-0H '

(c) Presence of a nitro group in a benzene ring
(i) renders the ring basic

(ij) deactivates the ring towards nucleophi^® iubstitution
(iii) deactivates the ring towards electrophili®! ̂ ^®^^^''^
(iu) activates the ring towards electrophiUc stj^®^^bon

Answer any six of-the following : 2x6-12

(a) How do you account for acidic nature of Compared to alkenes?
Give two reactions in which acetylene behaV®^ ^ acid.

(Ij) Synthesize propene from acetaldehyde using reaction.

P7/S73 13



(c) Rearrangement is very common in El as in Sj^l. Predict the product
obtained in the following elimination reaction :

>H '
.CH3 +

CH3 ■ > ?

:h3

(d) What stereochemical products are obtaiiied ! when hydroxylation via
epoxidation is carried out with ds- and trans-stilbene?

(e) An unsaturated tiydrocarbbn (A) adds two molecules of H j and dii
reductive ozonolysis gives, butane-1,4 dial, eth^al a^d prppanoiie. Give
the structure (A) and explain the reactions involved.

(f) Explain why-—.

(i) R^0sCi_R ̂ves a ketone on hydrolysis}

(U) electrophiUc addition of Brj to an alkene involves bridged
bromonium jon*

(g) How would you prep®^® ^ phosphorous yUde from PhgP? Synthesize
styrene from a suita^t>l® aldehyde by using the yUde.

(h) What is Wittig reage»t? Synthesize styrene from a suitable aldehyde by
using Wittig reagent.

12. Answer any three of th® ' 2x3=6

(a) E3q>lain Baeyer strath it not applicable to cyclohexane?
.  . ^ . . . ' , _ T, . _ .

(b) Synthesize cydohe*®*^® pimeUc acid (Dieckmann reaction).

(c) Draw the Newmaptt chair- and boat-confo#inatioii of
(yclohexane.

(d) Draw different methyl cyclohexane. Assign their
stabiUties in ̂ n

(e) Convert Gyclohexapdt*® cyclopentanone.

P7/5T3 H



13. Answer any three of the following :

(a) What is aromaticity? Account for the aromatic behaviour of-
(i) cyclopropenyl cation;

(ii) 1,3-cyclopentadienyl anion.

2x3=6

(b) Surest methods for the following conversions

(i) ^~y-CH2-CH3 —>

(n) ̂ CH3- 3H7

(c) The —NH2 group attached to a benzene ring o-/p-directing, while
—NO2 group is meta-directing. Explain, why.

(d) Complete the following reaction and write its mechanism :

CH3—CHa—CHa—C1
beat

(e) Complete the following reactions :

'^"3 alk. KMn04

"CH3«0c! »(A)—^ (B)

1) BaHg in THF

2) HaOa/OH"
?

★ ★ ★
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