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SECTION—I

R - ( Physical ‘Chemistry )
' (Marks : 26 ) . .

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

(a) Two moles of an ideal gas is expanded, isothermally and TeVersibly from ,
1 litre to 10 litre at 300 K. The enthalpy change (in kJ) ©F the Procegs is

i 114 ) -11-4
(i) O S ¢ L. (iy) 48
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(b) If one mole of ammonia gas and one mole of hydrogen chloride gas are
mixed in a closed container to form ammonium chloride vapour, then
() AH<AE - (ii) There is no relationship

(i) AH>AE " () AH=AE

{c) The solubility product (Kg;) of ferric hydroxide in aqueous solution is
3-8x10-38 at 298 K. The solubility of Fe3* jons will increase, when

i) pH is increased
(i) pHis 7

(i) pH is decreased o |
(iv) saturated solutidn 1s exi:os:d‘ to‘atxiﬁbsl;here

R T '

. UNIT—I -, -

Answer any fwo of the following : s 6x2=12

: IR

2. (a) How are, the. temperature . and volume. related to each . Other during the
adlabatlc expanswn of an ideal gas? Deduce the relation. 4

-~ -1 - .
(b} An ideal gas (Cp =291 JK "L mol7}) . is expanded reversibly and

adiabatically from a volume of 1-43.dm3 at a pressure of 303975 Pa and

temperature 298 K until the volume is 2:86 dm®. Calculate the fing]

temperature Of ﬂ.'le gas. o Do e R ) » ’ ) 2

3. (@ ._What'is Jo 1:lle_-rhomson effect? Prové that thlS effect is lsoenthalplc in
"nature, 149=3

PR

(b) Thennodynaﬂ‘ican y show that for an ideal gas, Cp-Cy, =R . 3

P7/873




4. (a) Deduce Kirchhoff’s equation. 2

(b) Explain, giving reasons, the following (any two) : 2x2=4

(i
(%)

(iti)

For reactions involving condensed phases, AH = AE.

Enthalpy of neutralization of a strong monobasic acid by a strong
base is always equal to -57:32 kJ mol L.

The Hess’ law of constant heat summation is a direct consequence of-
the first law of thermodynamics.

UNIT—II
5. Answer any two of the following : ' 5Y%x2=11
(a) (i) Derive an expression for the pH of an aqueous solution of a salt of
strong base and weak acid. 3
(i) Calculate the pH of 0:1 M aqueous solution of sodium acetate.
(pK, of acetic acid is 4-8) 1%
(i) Explain why the ionic product of water increases With increase of
temperature. 1
(b) () Derive the expressions relating the pH of buffer solutions (for both
acidic and basic buffers) with the concentration of th€ €°Mponents,
2+2=4
(i) 40 ml of 0-1 M ammonia solution is mixed with 20 ml of 0-1 pr el
What is the pH of the mixture? (PK , of ammonia solution = 4.74, 1%
(¢ () What is solubility product? Explain why CoS is _pr_eCipitated in
alkaline medium whereas CdS is precipitated i acidic me oy
1+2=3
(i) Define ionic product of water. Show that pK w =pH+pOK, 14+1%4=01%
p7/573 3
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SECTION—II.

( Inorganic Chemistry )
( Marks : 27 ) v '

6. Find out the correct answer from the following ‘ | | 1x3==3);

s P

(a) Hybridization lnvolved in the formatlon of XeOF4 molecule is sp3d2 The
shape of the molecule is ]

fi) octahedral () square pyramidal
(ifi) trigonal bipyramidal (iv) pentagonal bipyramidal

(b) The zeolite ZSM-5 is used as:catalyst in the manufacture of

fi) toluene (i) o-xylene

(iii) p-xylene . (). . m-xylene

(c) The electrolytic reduction method is used in extraction of
fi) metalloid
(i) transition metals
(i) highly electronegative elements
ﬁv). higl-ﬂy electropositive elements

_ UNIT—1

7. Answer any three of the following :

IS

3x3

P
oo

) How gre siticates classified? Give one example of each s

(b) ’What are closo mdo— gpd} o ".'Ofﬁqi'gnes? Give mple of each, -

e hydrazoic acid?
(c) Hf°w will you prepare Y W'hat are azxde;? Menthn two uses
[+) !t : . . N



(d) Explain the preparation and structure of Borazine..

(e) Describe the preparation and uses of tetrasulphur tetranitride (S;N,).

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

(a) Fullerenes
(b) Hydroxylamine

(c) Silicones

UNIT—II
9. Write short note on (any one) : 2

(a) Solvent extraction
(b) Hydrometallurgy

10. Give the preparations of the following (any two) : 1%x2=3
(a) Cobalt nitrate
(b)) Ammonium molybdate
(c) Potassium dichromate

11. How will you obtain the following (any two)? 3x0=6
(a) Manganese from pyrolusite ore
(b) Cobalt from smaltite ore
(c) Vanadium from vanadinite ore

P7/573 5
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SECTION—III

( Organic Chemistry )
( Marks : 27 )

12. Choose the correct answer irom the iollowing - 1x3=3

(a) Which of the following hydrocarbons has the lowest dipole moment?

CHs _CHs o

(i) /C=C\H (i) CHz—C=C—CH,
q -

(i) CHz—CH,—C=C—H (itv) CHy=CH—C=C—y

(b) The final product (B) formed in the sequence of the reactions

Hg(OAc), NaBH
> (A) * > (B)
THF-H,0 OH™

is

N ]’OH )
H .
(it} é )

: lecular formul : s e Ca )
(c) The compouﬂd Mﬂ;i]rir::osubstitution :ﬁ;CCSIng: which wiQ give only two
: C
isomers on ele P 2/FeCly or HN03/H2304: is

ii L
() p-xylen® (W) m-xylene

() o-xylen® (i) ethyl benzene

P7/573



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

(a) An alkane (A) C,H,q is produced by the reaction of lithium di(3-pentyl)
cuprate with ethylbromide. What is the structure of (A)?

(b) Synthesize 2-methylpropene from 2-methyl-propanol-1 by using Chugaev
reaction.

(c) What is the best stereospecific conformation for E2 elimination? Explain
with a suitable example. '

(d) Give the evidences to show that bromination of trans-2 butene and cis-2
butene is stereoselective.

(e) Complete the following reactions :

1) NaNH, H /pd-Ba804
CH3—CH,—C=CH > 2 ———(B
2) CH3—CH,—Br (4) (B)

[ij] Predict the most stable alkene formed in the following Hofmann
elimination :
CHa

|
Csz—rilQ—-caH7 OH ——» ?
CH,

(g) Explain that hydroboration reaction is regioselective

(h) What product do you expect from the reaction betwee! phenYlacetylene
and dil Hy;S0, in the presence of Hg*2 jon?

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

(a) Syn‘l‘hesize Cy010peﬂtane from a suitable dinitrile uslng ThO[‘pe_Ziegler
reaction.

(b) Discuss .the conformational analysis of n-butane and 4% the energy
profile diagram.

P7/8T8 7 [P.T.O.



¢ ‘f{e) Why is the chair conformation free of angle strain?

(d) Draw the Newimann projection formula for axial and equatorial methyl
cyclohexane.

i

LA 4 I

15. Answer any four of the following : . ox4=8

“fa) Arrange the following compounds in order of increasing’ tendency to
undergo electrophilic aromatic substitution " reaction with proper
explanation :

Nitrobenzene; Benzene and Toluene -

(b) Define Hiickel's rule of aromaticity. Mention whether the following are
aromatic or not : - : ,

i) Cycléi:}éntadienyl anion
() Phenanthrene

(c) Give the mechanism of nitration of toluene.

(d) How will you explain the directive irifluence of —CH =CH

2 group, when
attached to the benzene ring?

(e} Predict the major product in the following reaction : .

@ + (CHa);CH—CH,oH — = 1250y -

—
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( Old Course )

Full 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 isothermally and reversibly from
1 litre to 10 litre at 300 K. The enthalpy change (in kJ) for the process is

@) 114 (i) -11-4

(@@ O (iv) 48
(b) 1f one mole of ammonia gas and one mole of hydrogen chloride gas are
mixed in a closed container to form ammonium chloride vapour, then

(i) AH<AE (i) There is N0 relationship

(c) The enthalpy and entropy changes for a chemical reaction are
_2-5><103 cal and 74 cal deg_1 respectively. The reaction at 298 K is

(i) spontaneous (i) reversible

(iii) irreversible (iv) non-spo ntaneous

UNIT—I

Answer any two of the following : 6x2=12

How are the temperature and volume related to each other during the

2. (a) ; 3 4
adiabatic expansion of an ideal gas? Deduce the rel2™ 4

p7/573 ° [ P.T.O.



(b) An ideal gas (Cp=29-1JK ' mol™!) is expanded reversibly and

adiabatically from a volume of 1:43 dm? at a pressure of 303975 Pa and

temperature 298 K until the volume is 2:86 dm®. Calculate the final
temperature of the gas.

2
3. (a) What is Joule-Thomson effect? Prove that this effect is isoenthalpic in
nature. 1+2=3
(b)) Thermodynamically show that for an ideal gas Cp -Cy =R. 3
4. (a) Deduce Kirchhoff’s equation. 2
(b) Explain, giving reasons, the following (any two) : Ox0=4
(i) For reactions involving condensed phases, AH = AE,
(i) Enthalpy of neutralization of a strong monobasic acid by a strong
base is always equal to -57:32 kJ mol L,
(iii) The Hess law of constant heat summation is a direct consequence of
the first 1aw of thermodynamics. 3
UNIT—II
5. Answer any two of the following : 5Y4x2=11
2 =
@ (i ace an expression for entropy changes associated wj
) cDIfanges in temperature and pressure of an ideal gas. it the
; 4
(i) Calculate the entropy change involved in the isotherma) reversih
expansion of 5 moles of an ideal gas from a volume of 10 dmé Ee
o
106 drﬂ3 at 300 K. en
b ¢ an expression for efficiency of a Carnot eng; 5
i Eeti::sn two temperatures ) and T,. e Working
e
4
(i) Liquid pelium boils at 4 K a.nd liquid hydrogen boils at 20 K. Whay :
1q cfficiency of a reversible engine operating betwe;an ol
the Lvoirs at these temperatures? heat
rese 1%

p7/573
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6.

p7/573

(c) (i) State and explain the third law of thermodynamics. How can it be

verified experimentally? 2+2=4
(i) Write the physical significance of Gibbs’ free energy. 1%
SECTION—II
( Inorganic Chemistry )
( Marks : 27 )
Choose the correct answer from the following : _ 1x3=3

(a) Permutit is
(i) a ceramic (i) a constituent of cement
(iii) an ar tificial zeolite (iv) a kind of fullerene
(b) In XeF,, xenon is
() sp°d hybridized (i) sp3d? hybridized
(iti) sp3d3 hybridized (iv) dsp2 hybridized

() The first step in the extraction of metals from the carbonate ore is

(i) roasting (ii) calcination
(i) smelting (iv) carbon reduction
UNIT—I
Answer any three of the following : 34555
() What are closo-, nido- and arachno-boranes? Give example of enq 3
(b) Discuss the structure of XeF,. What happens when it i hydrolyzeq S

temperature (-80 °C)? Hi1e3

.. ifi rim
() How are silicates class ied? Draw the structures of Primary Ynits in

pyrosilicates and chain silicates. 1+2=3

11
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(d) What are silicones? How can they be prepared? What is silicone rubber? 3

(e)

Complete the following reactions : 1x3=3
() NH,—NH, +2H,0, — ?

() NH, +HNO, —?

(i) CH,COCHg+NH,OH — ?

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

(a)
(b)
(c)

9. (a)

(b)

(c)

p7/573

Inorganic benzene
Zeolite

Hydroxylamine

UNIT—II

How will you obtain the following (any two)? 3x2=6

() Manganese from pyrolusite

(i) Cobalt from smaltite ore

(i) Vanadium from vanadinite ore
Write short notes on (any fwo) : A
() Zone refining

@)  Solvent extraction

(i) Electrolyti tecaenen

What haopens when the following is done (any one)?
app

0 cn i oxide is heated with aluminium powder
romi

i St monox{de gas is passed over nickel powder at 50 °C
arbon

12



SECTION—III

( Organic Chemistry )
( Marks : 27 )

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

(a) Out of the following, the alkene that exhibits optical isomerism is
(i) 3-methyl-2-pentene (i) 2-methyl-1-pentene

(iij) 3-methyl-1-pentene (iv) 2-methyl-2-pentene

(b)) What is the product formed when acetylene reacts with hypochlorous

acid?
: | 1 s
(i) CHz—C—Cl (i) Cl—CH,—C
| .
(iii) Cl—CH;—C—OH (iv) Cl,CH—CHO

(c) Presence of a nitro group in a benzene ring
(i) renders the ring basic
(i) deactivates the ring towards nucleophilic substitution
(i) deactivates the ring towards electrophilic substitution

(iv) activates the ring towards electrophilic substitution

11. Answer any six of-the following : BiEts

(a) How do you account for acidic nature of alkynes as compa.l:d t0 alkenes?
G1ve two reactions in which acetylene behaves as an 2

(b) Synthesize propene from acetaldehyde using Peterso? reaction_

13
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12. Answer any three of the following :

@

P7/573

(c)

(d)

(e)

Rearrangement. is very common in‘El as in Syl. Predict the product
obtained in the following elimination reaction :

What stereochemical products are obtained when -hydroxylation via
epoxidation is carried out with cis- and trans-stilbene?

An unsaturated hydrocarbon (A) adds two molecules of H, and on
reductive ozonolysis gives butane-1,4 dial, ethanal and propanone Give

the structure (A) and explain the reactions mvolved

(g

)

(a)
(b)

(c)

(e)

Explain why—
(i)' R_céc——R gives a ketone on hydrolysis; N

(i) electrophilic addition of Br, to an alkene involves bridgeq
bromomum ion.

How would you prepare a phosphorous ylide from Ph3P? Synthesize
styrene from a suitable aldehyde by using the ylide.

What is W1tt1g reagent? Synthesize styrene from a sultable aldehyde by
using Wittig reagent ’ -

Explain Baeyef strain theory ‘Why is it not apphcable to cyclohexane?

Synthesize cyclohexane from esters of pxmehc aCId (Dxeclqnann reacti on).

Draw the Newmann projection of chair- and- Boat-COnformaﬁon | £
of

Cyclohexane.

Draw chﬁ'erent conformatxons of methyl cyclehexe}ie. ‘Aésién thei
. . | '~ elr

Stabijities in an enerEY Profie.

Cony ot cyclohexanone into cyclopentanone. -
e B

14

Coo e Lot 2x3=.6
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13. Answer any three of the following : 2x3=6

(a) What is aromaticity? Account for the aromatic behaviour of—

(i) cyclopropenyl cation;

(i) 1,3-cyclopentadienyl anion.

(b). Suggest methods for the following conversions :

(c) The —NHjy group attached to a benzene ring is o-/p-directing, while
—NO, group is meta-directing. Explain, why.

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

Anhy. HCl
@ + CHz—CHy—CH,—Cl Aoy AICIHES e
heat
(e) Complete the following reactions :

CHs  a1k. KMnO, A
(i) @[ —> (A) —— (B)
CHj

X 1) BoHg in THF

(1) 2) H,0,/OH-

* ok ok
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