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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 litres at 300 K. The enthalpy

change (in kJ) for the process is
@ 11-4
i -11-4
@) O
(iv) 48
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(2)

(b) Enthalpy of neutralization of HC] with
NaOH is x. The heat evolved when
S00ml of 2N HCl are mixed with
250 ml of 4 N, NaOH will be

() 500x
(i) 100x
(i) x

(ivy 10x

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

(l) ASunim:rse >0
(i) ASypiverse =0 )
(i) AHgygtem >0 Ml

() AS;niverse = ASsystem

Or

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

() Olg
@ O02g
(i O04g -
(i) 12g

P15—2500/530 ' : ( Continued )




Answer any two from the following :

2. (a)

(b)

(b)

4. (a)
(b)

()

pP15—2500/530

(3)

UNIT—I

What is Joule-Thomson effect? Show
that this effect is isoenthalpic in nature.

6x2=12

1+3=4

Derive a relationship between Joule-
Thomson coefficient and thermo-

dynamic quantity.

How are the temperature and volume
related to each other during the
adiabatic expansion of an ideal gas?

Deduce the relation.

One mole of an ideal gas
(C, =12-55JK 'mol™!) at 300K is
compressed adiabatically and reversibly
to one-fourth of its original volume.
Calculate the final temperature of the
gas.

Deduce Kirchhoff’'s equation.

State and explain Hess’s law with one
suitable example.

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
following : 5 Slex2=11
(@) (i) Derive an expression for the PH of

(i)

(b) (i

(i)

(c ()

(i)

an aqueous solution of g salt of
strong base and weak acid. 3
The hydrogen ion concentration of
0-02 M sodium acetate is found to
be 3:0x107° M at 25 oc, Calculate
the hydrolysis constant of this salt
(e =010 i
Derive an expression relating the
pH of a buffer solution with the
concentration of itg Components. 3
Calculate the pH of 2 solution
obtained by mixing 0-083 mole of
acetic acid and 0:091 mole of
sodium acetate and making the
volume 500 ml. K a for acetic acid

is 1-75x1075. o1,

Write the definition of solubility
product. Explain why ZnS g
precipitated in alkaline medium
whereas CuS is precipitated ip
acidic medium. 1+2Y%=31,
The solubility product of silver
chromate is 2:0x107!12 4t 25 €
Calculate the solubility at this
temperature. 2

P15—2500/530 ( Continued )
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6. Answer any two questions from the
following : 5Yx2=11

(a) () Deduce an expression for efficiency
of a Carnot engine working
between two temperatures T
and T5. 4

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

engine. 1%

(b) () Derive an expression for entropy
increase during isothermal mixing
of two ideal gases. 3Y

(i) Deduce the following relation : 2
(55, =15
aT ) p oP)r

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

(i) Predict whether at 27 °C, the
following reaction is spontaneous
or not : : 1

4NH;(g) +50,(g) —» 4NO(g) + 6H,O(l)

Given, AH = +9080Jmol ! and
AS =+35-7 JK 1 mol L.

p15—2500/530 ( Turn Over )
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SECTION—II

( Inorganic Chemistry )
( Marks : 27)

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

(@) ZSM-5 is wused as catalyst in the
synthesis of
() o-xylene
(i) m-xylene
(i) p-xylene
(iv) toluene

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

() sp
(i) sp®
(iii) sp>
(iv) dsp2

(cj The purification of metals by zone-
refining is based on the principle of

(i) fractional crystallization
(i) fractional distillation
(iij) 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

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

(d) What is phosphazene? How is (NPCl,);’
prepared? Draw the structure of

(NPCl5)3- 3

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

(i) BioHis
(iii) Ca4ByHg
9. Write short notes on any two of the
following : 2x2=4
(a) Hydroxylamine
(B) SaNa

(c) Silicone rubber

P15—2500/530 ( Turn Over )
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UNIT—II

10. (a) Give the preparation of any two of the
following : 1%x2=3

() Potassium dichromate
(i) Sodium cobaltinitrite
(i) 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 : 3x2=6

() Manganese from pyrolusite
(@) Cobalt from smaltite ore

(i) Vanadium from vanadinite ore

(c) Write a note on hydrometallurgy. 2

P15—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

(i) 3-methyl pentane
(i) 2,2-dimethyl butane
(iv) n-heptane

(b) Which of the following is not aromatic?

o (o)

(c) When 1-butyne is treated with dilute
H,SO, in presence of HgSO,, the major
product is
(i) CH3ZCH,COCH;

(ii) CH;CH,CHO +HCHO
(i) CH3;CH,CHO
(iv) CH3CH,COOH+HCOOH

p15—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 CCl, - to cis-2-
butene gives (H-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 :

CHs
on®
CHsS g pp o050 S5
i C,H-OH
CHa,

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

(/) 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
Chugaev reaction

¥
(ii) <:>=C\ from cyclohexanone
CH,3

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 cyclohexane showing

¢ axial and equatorial hydrogens.
-\, ' (p) How do you obtain cyclopentane
b starting from diethyladipate? Write all
necessary equations. '
(¢ 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? Identify the
following compounds as aromatic, anti-
aromatic or non-aromatic :

L
0 “ i
g

=
RH




(b)

()

(@

(e)

P15—2500/530

(12 )

The —NH, group attached to a benzene
ring is ortho- and para-directing while
—NO, group is meta-directing. Explain
why. )

Why is nitrobenzene a suitable solvent
for Friedel-Crafts alkylation of phenyl
bromide while benzene is not?

‘Show the formation of electrophiles in

the following reactions :
() R—Cl+AICl; —?
(ii) HN03 +H2SO4 —-7?

Complete the following reaction and
write the mechanism of the reaction :

H,SO
@ + CH3—CH=CH, —2-—%¢y o

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

Do, Ore, O
’ ’ -

* K k
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SECTION—I
( Physical Chemistry )
( Marks : 26 )

1. Choose the 'correct answer frorg ;he
following : ° , 1x3=3

(a) In endothermic reaction :
() Hgr >Hp (i) Hp <Hp
(i) Hp =Hp (iv) None of these
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(2)

(b) Which of the following pairs has heat of
neutralisation equal to -57-3 kJ?

() HCl, NH,OH

(i) HNOz;, NaOH

(i) NaOH, CH,COOH
(iv) H,SO,, NH,OH

(c) The precipitate of calcium fluoride
(Ksp=1-7%x1071%) is obtained when

equal volumes of the following are mixed
() 10°* M Ca?* +10* M F™
(i) 1072 M Ca?* +10° M F-
(i) 1075 M Ca?* +.107% M F-
(iv) 102 M Ca?* + 105 M F-

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 V; to V,;

'(b) isothermally and ifreversibly from
volume V] to V,. 4 |

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 )




(3)

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 SO, (g)

into SO3(g), 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) Thermodynamically show that for an
ideal gas Cp —Cy =R. 4
(b) Prove thatp yy is zero for an ideal gas.

N

UNIT—II
5. Answer any two ‘ quesﬁoné from the
following : 5%x2=11
(a) Derive the relation Ky, =K, /K, for the
“hydrolysis of a salt of weak acid and a
strong base. Explain the acidic or basic

nature of aqueous solutions of (i) FeCl;
and (ij) NH4NO;. . 3%+2=5Y

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

(i) 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 NH,OH and 025 mol of NH,CL

Given K, =1-8x107°. 2+1%=31,
P16/650 ( Turn. Over )
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(c) () Establish the relationship between
| solubility and solubility product for
i a sparingly soluble salt. 2

| (i) Write the difference between ionic
‘ product and solubility product. 2

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

hydrogen ion in it. 1% ]
,‘i
SECTION—II
( Inorganic Chemistry )
( Marks : 27 )
6. Choose the correct answer from the
following : 1x3=3 -
(@) BjoHy;s has styx number 4620. The |
number of BH, group in the compound "
is
) 4
i 6
(i) O
(iv) 2
P16/650
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(p) In sheet silicates, sheet structures are
formed when SiO,4 units have share

() two O atoms

(i) three O atoms

(iij) four O atoms

(iv) None of the above

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

@i Pb
(i) Ag
(@ii) Zn
(iv) Al
Unt—I -
7. Answer any three of the following : ~ 3x3=9

| (@) Explain the structure of XeF, and XeFg.
' 1%x2=3

| (b)) What are zeolites? Give their
" applications with special reference to

softening of hard water. . 1+2=3
(c) Howis hydrazine prepared? Discuss its

reducing property. ‘ 1+42=3
(d) What are silicones? How can they be

prepared? What is silicone rubber? 3
(e) Give the structures of the following : 3

P4010) H3PO4, HaP07

P16/650 ( Tum-Over )
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8. 9 Writd 'hort ‘notes on (any two) : 2x2=4

srarie ol e
(a) Metallocarboranes

(b) Triphenyl phosphine
() Hydrazoic acid
(d) Buckminsterfullerene

ad Jornen =intorn o

Sazaooiq 0Gisisl  UNIT—II

9. (@) Name one metal that is refined by each
of the following processes : Yax4=2
(i) Mond process
(i) Electrolysis
(fii) van Arkel process
-0 (iy) :zdn'e reﬁning

oA bas
o (D) Descnbe the extraction of any two of the
T followmg . 3x2=6
el i
:‘)’I o 'j{’z?'()‘; E\/‘Iolybdenum from molybdenite ore
s I (i) Chromium from chromite ore

iti) Nickel f
el aau(;?{(; Cha rom pentlandite

C=L+l(c) Give the preparation of any two of the
sd rorfPUOWIng iy 1%6%2=3
'?w,c(i)i::Pqtassium permanganate

faa)

(lll) \Q};xrp_rgyl chloride

823154 VT
Pr6/650'" ! ( Continued )
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Or

Complete the following. reactions : 3
(l) V205 +HCl —— .-+« +H20.+ 012

(i) Mno, —Redheat ,  _ Alfused

(iii) CoCl, +KNO, +CH3COOH — .- .-

SECTION—III
( Organic Chemistry )
( Marks : 27 ) ‘

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

(a) Broxmnatlon of o-nitrotoluene gives

—@— i cns—@

NO, Br

(i) CH ’@ (iv) B&Hz@
| NO,

(i) CHj

P16/650 : ( Turn Over )




o)

(0

(8)

Ozonolysis of an alkene gives acetone
only as a major product. The alkene is

(i) (CHs)zc—CHz

(i) (CH3);C=C(CHj),
(i) CHz;CH=CHCH,
(iv) None of the above

Hydroboration of propene (reaction with
diborane followed by the treatment with
alkaline H,0,) forms

() propan-l-ol

(i) propan-2-ol

(iii) propane-1,2-diol

(iv) 1,2-diacetoxy mercury propane

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

(@)

(b)

(c)

(d)

P16/650

Discuss the mechanism of chlorination
of methane.

Complete the following reaction and
write down the mechanism :

CH3;—CH=CH, + HBr—Peroxide

.Explain Hofmann’s rule of elimination

with the help of an example.

Prepare 3-methyl octane with the help
of Corey-House synthesis,

( Continued )
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(e) Write the methods of preparatmn of the
followmg

HOE

from o-bromotoluene with the help
of Heck reaction.

CH; °

CH=CHj

(i) Styrene from benzaldehyde using
Wittig reaction.

(7 Complete the following reaction a.nd
suggest the mechanism :

R3C—CH=CH, +HCl——>

(g) “The addition of Br, in CCl,; to trans-2-
butene gives always meso-2,3-dibro-
mobutane as a product.” Explain.

M) A hydrocarbon having molecular
formula, CgH;» Wwas subjected to
ozonolysis giving equimolar amounts of
ethyl methyl ketone and acetaldehyde.
Identify the structure of hydrocarbon
and give IUPAC name of it. Write down
the equations involved.

P16/650 (Tum Over ).
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12. Answer any two of the following : 2x2=4

(@) Discuss the conformational analysis of

n-butane and draw the potential energy
diagram for it.

(b) Explain 1,3-diaxial interaction in
the chair conformation of methyl

cyclohexane. “t-butyleyclohexane exists
100 percent in the

equatorial
conformation.” Give reasons,

(c) Synthesize cyclohexane

diethyl pimelate using
cyclisation.

starting from
Dieckmann

13. Answer any four from the following :

2x4=8
(@) State Hucke)’

. S rule of aromaticity.
Identify the following as argp p
non-aromatic :

matic or
'O e

(b) :omplete the followiy,
uggest the me

8 reaction and
Chanism

+ CHHH:CHQ H3PO,

( Continue? H

P16/650



(c)

. @

(e)

P16/650

/ (1% )

“When methyl group,ig)attached to the
benzene ring it acts as ortho-para-
director and activates'the benzene ring
towards the electrophilic substitution
reactions.” Explain. e

Aniline in the prefsci:’%éemo?ngg&%z
amount of anhydrous AlCl; does not

" undergo F-C alkyla&ibﬁ»;sEﬁﬁlaﬁa‘ Wiy

BT CREART

A secondary alcehol? A, C3zHgO on
treatment with thignyl chloride ‘to give
compound B, C';H7Csl.§‘%‘ge co}mpound B

" reacts with Benz&#&™h presence of an-
hydrous AlGls tg5glye camPonnd4S, |

CoHj2. Identify A, B, C 'a.gﬂiwym:i&?

equations for all the reactions.
q roirssr oirniediobas al  (p)

qH< gl @
qH > qH (i)
qH o= gH )
srods o6 to aro¥l (4Y)

«; uriwollot ardt To doidW  (d)
o5 lepps noitszilsivsn

HOHW IOH
HOsW (OVH &)
;i000gHD HOsW i
HOLHY (O&¢H (s

( Turpz@yen g
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~ ~( 0ld Course )

Full Marks : 80
Pass Marks : 32

Time : 3 hours

The figures in the margin indicqte Sull marks
’ for the questions

Write the answers to the Separate Sections
in 'separate books

- SECTION—]
' ( Physical Chemistry )
( Marks : 26 ).

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

(@ In endothermic reaction
) Hg>Hp
(i) Hp <Hp
(i) Hg = Hp
(iv) None of the above

(b) Which of the following pairs has heat of
neutralisation equal to -57-3 kJ?

) HCl, NH,0H
j (@) HNO,;, NaOH
(i#) NaOH, CH,cooK
(iv) H2304, NH40H

|
|
i P16/650
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() 250 K
(i) 400 K
(iii) 450 K
(iv) 600 K
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 Va;.
(b) jsothermally and irreversibly from
volume V; to Va.
From these, show that the work done in a
reversible process is greater. than that in an
irreversible process. 2+2+2=6
3. (a) Establish the _relationship between
. enthalpy change and internal energy
change for 2 gaseous reaction. 2
( Turn Ove
P16/650 r)

(13)

(c) The - enthalpy of vaporization of a
liquid is 30 kJ mol~! and entropy of
vaporization is 75 J K™! mol™l. The

" poiling point of the liquid at one
atmosphere is '

— J |




(14 )

( Continued )

(b) For the conversion of one mole of SO, (g)
into SO3(g), 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) Thermodynamically show that for an
ideal gas Cp -Cy, =R.
(b) Prove thaty y; is zero for an ideal gas. 2
UNIT—II
5. Answer any {fwo questions from the
following : ' Slex2=11
(a) Deduce an expression for entropy
changes associated with the changes in
volume and temperature of anidealgas. 4
(b) Calculate the change in entropy when
28 gof H; gas expands reversibly from
! 21it to 20 lit at 27 °C. 11
: Va
‘ P16/650
{




(15)
6. (@) Stateand explain Nernst heat theorem. 2

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

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

(p) Discuss the criteria of spontaneity in
terms of Gibbs’ free energy. = - 1%

() For the reaction
.
Ag,0(s) = 2Ag(s) +—2-02(g)
calculate the temperaturé at which free

energy change is equal to zero. AH for
the reaction is +30-50 kJ mol~! and AS

is 0-066 kJ mol~! at 1 atm pressure.
Predict the nature of the reaction below

this temperature.

P16/650 ( Turn Quer )
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SECTION—II

( Inorganic Chemistry )
( Marks : 27 )

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

(a) Pyrosilicate contains
() Si0}~ units
(i) Si0%~ units
(i) Si, 05 units
(iv) Si,Of units
(b) B,oCoH;s - i§ isostructura] and
isoelectronic with
(i) BiH;
(i) ByoHiz
(iii) ByoHy3 -
(iv) ByoHE;

(c) . Electrolytic reduction meth
extraction of

(i) metalloid

(ii) transition metals‘

(iii) highly electronegative elements
(iv) highly electropositive elements

od is useq in

P16/650 i
( Continyeq )
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UNIT—I]

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

(a) Discuss the formation of B—H—B bond
in BoHg molecule. BH3 does not exist
but BF; is a stable molecule. Explain.
2+1=3

(b) How will you prepare XeO5? Discuss its
structure. 1+2=3

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

(d Why borazine is called ‘inorganic
benzene’? How many isotopic disubsti-
tuted borazene molecules B3zNzH X,
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) : 2x0=4
(@ Fullerene (Ceo)
(b) Carboranes ' '
(c) Silicone polymers
' p16/650 ( Turn Over )
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Or
Complete the following reactions : 1x4=4
() ByHg +NH, —220°C
(i) HNz +Mg——
(iii) S,Cl, +NHj (excess) ——
(i) 3PClg +3NH,C1—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 necessary
chemical equation) for the extraction of
the following (any two) : 3x2=6
()" Nickel metal from bessemerised
matte
(i) Chromium trioxide froni chromite
ore
(i) Molybdenum from molybdenite ore
P16/650
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(19)

What happens when the following is

done (Write any one)? 1

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

‘(i) Sodium cobaltinitrite solution is

added to potassium chloride
solution '

SECTION—III

( Organic Chemistry )
( Marks : 27 )

13. Choose the correct answer from the

following :

(@)

(b)

P16/650

1x3=3
On mixing certain alkane with Cl, and n
irradiating with UV light, it forms only
one monochloro alkane. The alkane is

(i) propane

(i) pentane . | g

(ifi) isopentane

(iv) neopentane

Which of the following is used for
the conversion of 2-hexyne into trans-
hexene-27?

(i) Ha /Pd/BaS0,4

(i) NaBH,/CH3OH

(ii) Li or Na/lig. NH;

(iv) LiAlH4
( Turn Over )
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() Which of the following conformers for
ethylene glycol is most stable?

OH
. OH
H H. ’ OH
6. ()
H H H H
H H -
OH
H
OH
H OH
(iii) - (i)
H OH H
H O . “oH
H
14. Answer any six of the following : 2x6=12

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

o (O

(b) Addition of HCI to 3,3-dimethyl but-1-ene

gives two isomeric alkyl halides.
. Explain.

. (¢ How will you convert the following?

1) CS,/NaOH

? R ch__CHQ—OH W A Xanthate Ester P.Vl‘olysis
R
| R>C=CH2
P16/650 ( Continued )
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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 :

: C H —'
’ & @—CHQ—CHQ—Br _ GO

() Identify (X), (Y) and (2) in the following
synthetic scheme : ‘
1) NaNH H,/Pd-]
) 2 %) o/Pd-BaS04 > (¥)
2) CH3—CHpy—Br

CH3_CH2—CECH

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

(h) An unsaturated hydrocarbon A adds
two equivalents of Hy and on reductive
ozonolysis gives the following products :

00 |
1) 05 I 1 |
il B H—C—C—H + Acetone + Propanal
2) Zn/H20 '

What is the structure of A?

p16/650 ( Turn Over )
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15. Answer any three of the following : 2x3=6

(@) 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.

() 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 :

NO,
©/ Conc. HNOj + Conc. H,S0, 5o

P16/650 ( Continued )
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(p) What is aromaticity? Account for the
aromatic behaviour of cyclopentadienyl
anion and pyridine.

() 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?

* %k
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SECTION—I

( Physical Chemistry') *
( Marks : 26 ), e S e,

1. Choose the correct answer from the following _ B 1x3=3

(@) Two moles of an ideal gas js expanded isothe” %Y and reversibly from -
1 litre to 10 litre at 300 K. The enthalpy change 2 kJ) for the process is

() 114 (i) ~114
(i@ O (i) 8
P7/873 1 [ P.T:O.



(b) If one mole of ammonia gas and one mole of hydrogen-chloride gas are =

v, mixedind a losed’ cofitainer to form ammonium chloride vapour, then
() AH<AE (i) There is no relationship
G- et 3@ . °
(iii) AH > AE (iv) AH=AE

(c) The solubility product (Kgp).-of ferric ..h}"dfwcide in aqueous solution is
3-8x10738 4t 298 K. The solubility of Fe3* ions will increase, when

» -“x:‘ﬂ\fl -

() pH is increased
(i) pHis 7 S e

(@) pH is decreased e 1 b . .
B . L D SR R | e
(iv) saturateq golution is exposed to atmosphere

Answer any two of the fo)jowing : e 6x2=12

2. (a) How are the tempemmpgtand volume related to each other-during the
adiabatic expanéio o of an ideal gas? Deduce the relation.

4
. . "lr __1 . ! “(.
(b) An ideal go (5, =291 JK~ mol™) is expanded reversibly ang ‘
by
adiabatically from & yolume of 1-43dm3 at a Pressure of 303975 Pa and
temperature 208 K antil the volume is 2:86 dm3. Calculate the final
temperature of the £25° - 2
3. (@) What is Joule.mdiﬁé"f‘"éﬁect? ?roye ﬁhat_ th'is efféct is isoenthalpic in
~ nature. ' P o 1+2=3
() 'l‘hermodynarnic lly gnowthat for an ideal gas, C, _ v =R. 5

p7/873 : 2




4. (a) Deduce Kirchhoff’s equation. - 2
(b) Explain, giving reasons, the following; (any two) : 2x2=4
() For reactions mvolvmg condensed phases, AH AE o
(i) Enthalpy of neutralization of a strong monobas1c a01d by a strong
S base 1s always equal to -57- 32 kJ mol ! et ‘
PR R N o bwelounT ol ¢
(i) The Hess law of constant heat summatlon IS a dn‘ ect consequence of
the first law of thermodynamics.
“ L UNIT—II7~ ~ #v @ 7
T A T s
5. Answer any two of the following : 51,x2=11
(a) () Derive an expressxon for the pH of an aqueous SOluuon of a salt of
strong base and weak acid. 3
(i) Calculate the pH of 0-1 M aqueous solutlon of sodium acetate
(pK, of acetic acid is 4'8) 1%
(i) Explain why the ionic product of water mcreases W1th “ncrease of
temperature. HE AP L 1
(b) () Derive the expressions relating the pH of buffer solutions (for both
acidic and basic buffers) with the concentration gf the components.
] . 2+2=4
(i) 40 ml of 0-1 M ammonia solution is rmxed With 20 mi1 of 0-1 MHCl
What is the pH of the mixture? (pK, of ammOnla solution = 4 74) 1%
© 6 What is solubility product? Explam Why te °S is precxp:tated in
alkaline medium whereas CdS is prec1plta ed in acidic medium.
1+2=3
(i) Define ionic product of water. Show that PKy, < PH+pOH, 1+1%=2%
p7/573 3 [PT.0:




SECTION—II -~ 1+ = -~ &

( Inorganic Chemistry )
(M,a-rks . 27 )', LT [ f‘,'.' ceo A ‘}
6. Find out the correct ansv;éf from the following : 1x3=3
(a) Hybndlzauon mvolved in the formatlon of XeOF4 molecule is sp3d2. The . |
. o - ‘t R f:
shape of the molecule is C e
(i) octahedral ' () square pyramidal
(i) trigonal bipyramidal (iv) pentagonal bipyramidal .

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

(i toluene (i) o-xylene g
(i) p-xylene ~ (iv) m-xylene . }
(c) The' eleétrolyﬁc Leduction method is used in extraction of S . / k
L - e
ive elements /
(@) g hl_ghly elec;rof!cgat:ly? S ' f/
(iv) highly electro positive elements |
- UNT—1 _— ‘ .
‘ S - ( o j
7. An wing : !
swer ény three of the fon‘_), o | | 3x3=9 |

(a) How are Silicateg ciéésiﬁed? Give one example of each class.

®) What are g, g afid SPOC/TIOPOTNES? Give examplé of each

: | ic acid? Wh .
(c) Hfo\: will yoy, Prepart hydraZO | af a;e azides? Mention two uses
or 1it, ’ : - - . .




8.
9.
10.
11.

(d) Explain the preparation and structure of Borazine.

(e) Describe the preparation a{nd.‘u.ses of tetrasulphur tetranitride (S,N,).

Write short notes on (any two ) :

(@) Fullerenes
ot oy T W De, / A ) L v R ‘,1: ot e et
. A . . ) Nog Wb ahr 3 IS RN

(b) Hydroxylamine

(c) Silicones

4

UNIT—II

Write short note on (any oné) : - | 2

- . r

(a) Solvent extraction

(b) Hydrometallurgy

Give the preparations of the following (any two) ,, » - . 1%x2=3
(a) Cobalt nitrate |
(p) Ammonium molybdate

(c) Potassium dichromate

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

(a) Manganese from pyrolusite ore o ’

(b) Cobalt from smaltite ore

(c) Vanadium from vanadinite ore

P7/573 5 [P.T.O.




SECTION—III

( Organic Chemistry )
 ( Marks : 27 )

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

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

Cds CcH {
(l ) §C=C< 3 ( ll) CH3—C=C—CH3
H H

(iii) CHz;—CH,—Cc=C—H (iv) CH;=CH—C=C—H

(b) The final product (B) formed in the sequence of the reactions
Hg(OAc)2 NaBH
A 4
@ S0 om0

is

() é\/"“ (i
OH
(iii) A i) ﬁ

(c) '.l‘he COMpoung ith molecular formula CgH,;, which will give only two
1S 11 i i i
OMELS on elecyyophili® substitution with Cl, /FeCl ; or HNO, /H 50, is
| 2504,

0 Pxylene () m-xylene

(iii) O-Xylene (iv) ethyl benZene

P7/573 6
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13. Answer any six of the following : pi et T e T OxE=19

(a) An alkane (A) C/H,g is produced by the reaction of lithium d1(3-pentyl)
cuprate. with ethylbromide. What is the structure of (A)?

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

‘-'Y’ e TS . T T

(c) What is the best stereospe01ﬁc conformation for F2 elimination?. Explain
” mth a, suitable example. . . e e

e R0 S
Cepri

(d) Give the evidences to show that bromination of #rans-2 butene and cis-2

butene is stereoselective.

, RN
. .. EERRNT b
T LT (R ‘ I T TNy :X. N

(e) “Complete the following reactions : . - . ..
1) NaNH, feknd

A’(A) TaT ‘
2) CH3—CH,—Br N

CH3—CH,—C==CH

() Predict the most stable alkene formed in the following Hofmann

elimination : o R R
CH3 ) .
Csz—l;f”—csm Ol — ?
4 S CHj.

(g) Explain that hydroboration reaction is fegioééiécﬁve-

and dil HySO, in the presence of Hg*2 jon? _

14. Answer any two of the following : 2x2=4
(a) Synthesize cyclopentane from a suitable d;nltﬂle using Thorpe-Ziegler

reaction.

(b) Discuss the conformational analysis of n.buf’n and draw the energy
profile diagram,

P7/573 7 JR.T.O




I

(c) Why is the chair conformation free of angle:strain?

- i - ’ TR ' - . ! Co
- ol . ‘

(d) Draw the Newmann proejection’ formula for axial and equatorial methyl
cyclohexane.

. 18, Answer any four of the following : 2x4=8

“(a) Arrange the fonowmg compounds in ‘order of mcreasmg tendency to
undergo electrophlllc aromatic substitution reaction with proper
explanation :

s .. - Nitrobenzene, Benzene and Toluene

7 2

2

| (b) Define Hiickel’s rule ©f aromaticigt. Meptiwonﬁw’lllfg:‘her the following are
!
|

(#) Phenanthrene

o

(c) Give the mechgpjsm ©Of Ritration of toluene. S e 1

(d) How will yoy ex 1ain the directive mﬂuence of —CH—CH2 group, when
attached to the benzene ring?

.(e)  Predict the mq;q, produ"t in the f°n°ng reaction : ‘ |

A

P7/573 8




“( Old Course ) -

Full Marks : 80
Pass Marks : 32 -

Time : 3 hours
The ﬁgures in the margm indicate full marks for the questions :

Wnte the answers to the separate Secttons in separate books:

SECTION—I S e
( Physical Chemistry )
( Marks : 26 )

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

(a) Two moles of an ideal gas is expanded 1someMally and revers1bly from
1 litre to 16 litre at 300 K. The enthalpy change (in kJ) for the process is

@ 114 . i) 114

@o - 8
(b) If one mole of ammonia gas and one mole of hydl' ogen chlonde gas are
mixed in a closed container to form ammonium chloride vapour,. then

(i) AH<AE . (i) Thei_'e is no relationship
(ul) AH>AE (lv) AH AE ) - -

(c) The enthalpy and entropy changes for & chemlca_l reaction are
_2-5x103 cal and 7-4 cal deg~! respectively. The féaction at 298 Kis

() spontaneous - ) reversible

. UNIT—I ’ o ,
Answer any fwo of the following ; o . 6x2=12

2 ‘ (@) How are the temperature angd volume related to €ach other dunng the
- (@ adiabatic expansion of an ideal gas? Deduce the relation. 4

0 [BT.0.
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(b) An ideal gas (EP =29-1 JK! 'rnol'l) is expanded reversibly and

adiabatically from a volume. of 1-43 dm_:,f3 at a pressure of 303975 Pa and
temperature 298 K until. the »ygluﬁleﬁisa 2:86 dm_3. Calculate the final
temperature of the gas. . 2

3. (a) What is Joule-Thomson effect? Prove that thls eﬁ‘ect is 1soentha.lp1c in

natuare. - Lo e N i 1+2=3
(b) Thermodynamically show that for 'an“i'deél gas Cp-Cy =R. 3
4. (a) Deduce Kirchhoff’s equation. ’ ' ‘ 2
) Explam g1vlng reaSOns’ the followmg (any zwo) - o | " pxoea
(i) %For l‘eacuons mvolvmg Qondensed phases, AH AE Lo -
v (i) " Enthalpy of neutrahzatlon of a strong monobasic ac1d by a Strong
base is glyays equal to -57-32 kJ mol” -1 .

(i) The Hegg’ law of constant heat summation is a direct consequence of
.. the ﬁrst law of t_hermodynamlcs

a

Clate UNIT—II
5. Answer any ty, of‘ the fdllowing_ ? _ o ) _ 5%x2=11

@ Deduce . expre ssion for entropy changes ° assocxated Wlth the
change, - m teml’e rature and pressure of an 1dea1 gas.

4
(i) Calculate e £Atropy change involved in the isothermal revers1ble .
eSpangioy 15 § oles of an ideal gas from a volume of 10dm3 to
100 drrﬁ 300 K. 1%
® () De duce _ression for efficiency of a Carnot engine working
betweey, two (emperatures h and T, SRR 4
(i) qumd 11 s at 4 K and liquid hydrogen boils at 20 K. What i
: fg:h m b° a reveérsiblé engine operatlng between he:
reServmr ncyﬂle e temperatures? ) 1y
t “ 2

P7/573 10




(¢) = (i) = State and expiain the third law of thermbdynamics. How can it be

verified experimentally? 2+2=4
(i) Write the physical significance of Gibbs’ free energy. . . . 1%
SECTION—II B

( Inorganic Chemis try ) .
( Marks . 27 ) :

6. Choose the correct answer from the followin;; R 77 1x3=3

(a) Permutit is

() a ceramic (i) a constltuent of cement

-8

(i) an artificial zeolite (iy) aXkind of fullerene
(b) In XeF,, xenon is

(i) spd hybridized (i) sp°d” hybridized

(i) spd® hybridized iy dsp® hybridized

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

) roasting S (i) ;caldination -
(if) smelting | “ ‘(iv)"ﬁé{fn'bdn reduction
UN]T*I ‘!/
7, Answer any three of the followin g: | L 3x3=9
(a) What are closo-, nido- and amchnaborane;? (;Gi‘,’e examplé of each. .3

(b) Discuss the structure of Xep 4 What happ ens wh itis hydrolyzed atlow
temperature (~80 °C)? ' B : _ : - 2+41=3 -

'(c) How are silicates classified? Draw the su_uotures of pnmary anits in
_pyrosmcates and chain silicates, W R 1+2=3

P7/573 | 11 [PT.O.




(d) What are silicones? How can they be prepared? What is silicone rubber? 3 1‘

(e) Complete the following reactions : = '~ : 1x3=3
() NHy—NH, +2H;0p 27
() NH3+HNO, —? N »
(i) CHZCOCH, +NHOH 2 ?,,,,,} ; \, |

. v8. 'Write short notes on (any WO : 2x2=4
'(d) Inorganic benzene |
(b) Zeolite

(c) Hydroxyla‘mine}

UNIT—II

9. (a) How will yoy gpiain the following (any two? - %26
() Manganege from pyrolusite
(i) Cobalt fro;n gmaltite ore
(i) Vanadiyp, ﬂoxﬂ vanadinite ore

Writ two) :
(b) e short nogeg on (any two) 2x2=4

(@) Solvent extractio?®

(if)) Ele°tr°1ytic . é&ucﬁon

() What happens whe? the following is done (any ‘one)?
U] Chromj, OJdd&is heated with aluminium powder

(i) Carbon. oo de gas is passed over nickel powder at 50 °C
3!

P7/573 12
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SECTION—III
( Organic Chemistry )
¢ Marks 1 27)
10. Choose the:correct. answer from the following :: -~ - ~ 7 1x3=3
(a) Out of the following, the alkene that e_xhibits .QRﬁcﬁ!lh isomerism is -
(i) 3‘4méth§i¥2-péi{téné C (u) 'Q-methyl-l-pentene |
(i) 3-methyl-1-pentene (w) z-methyl-2-pentene
(b) What is the product formed when acetylene feacts with hypochlorous |
. acid? o |
(i) CHsLl (ii) c-CHz—CHO
(i) CCH,—C—OH = " = . <}jcH—CHO
(c) Presence of a nitro group in a benzené nng
() renders the ring basic
(i) deactivates the ring towards nucleopﬁiﬁ‘c substitution
(i) deactivates the ring towards..elecuophﬂic,ﬂ}bsﬁtqﬁon .
¢ (iv) activates the ring towards electrophilic gubstitution
11. Answer any six of-the following : L 2x6=12
(a) How do you account for acidic nature of alkyrl@s 28 Compared to alkenes?
Give two reactions in which acetylene behaW’ S an ac1d
(b) Synthesize propene from acetaldehyde using peteTSon reaction.
P7/573 13 [ P.T.O.
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(c) Rearrangement. is very common .in El as in Syl. Predict the product
obtained in the following elimination reaction :

(d) What gtereochemica_l products are obtained: when hydroxylation' via .
epoxidation is carried out with cis- and trans-stilbene?

(e) An ‘unsaturated ﬁ&arbcafban (A) adds two molecules of I-I2 and Gh
reductive ozonolysis glves butane-1,4 dial, ethanal and propanone. Give
the structure ( A) a.nd explam the reactions involved.

(ﬂ Expla.in why—
© )) R—Cs=C._R gives a ketone on hydrolysis; - - .

(i) electrophilic addition of Br, to an alkene inyolveé bridged
bromomum 1on

() How would you prepafe a phosphorous ylide from . Ph3P? Synthesize
styrene from g suitable - aldehyde by using the ylide.

0] What is Wlttlg r eagent? Synthes1ze styrene from a suitable aldehyde by
using Wittig reagent- ‘ ~

12. Answer any three Of the fOHOWingv : . . G 2x3=6
(@) Explain Baeyer strain theory. Why is it not applicable to cyclohexane?

(b) Synthesize cyq oh ar!e from esters of pnnehc acid (Dleckmann reacuon)

(c) Draw the Neyy o0 projection of chair- -and boat-conformation of -
cyclohexane,

(d) Draw dlffel'ent formatlons of methyl cyclohexane. Ass1gn thelr
stabilities j in ap erg proﬁle

(e) Convert cycloh, one- into cyclopentanone.

pP7/673 14



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 : ;

i) @—CHQ—CHs = @
i { ) — e N-csty

(c) The —NH, 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 :

AICl3/HCL
@ + CH3—CH,—CH,—Cl _An_hyfwt'ﬁ ?

(e) Complete the following reactions :

, CH3  4lk. KMnO, A
‘ 0 @[ > ) —2 5 (5
CHs

.. AN 1) B2H6 in THF
(ii) > ?
2) Hy0,/OH™

* % &k
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