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SECTION—A

1. Attempt all ten parts. Each part carries equal marks :—
(10×2=20)

(i) Ice has lower density than water. Why ?

(ii) Ethelene polymerizes but ethane does not. Why ?

(iii) SN2 reaction gives inverted products. Why ?

(iv) Why β-carotene absorbs light in visible region ?

(v) Why ferrous ammonium sulphate is used instead of
ferrous sulphate in redox titration ?

(vi) Explain why the value of NCV is greater than
GCV.

(vii) Explain why iron is corroded while gold does
not.

(viii)Give the order and rate of the following reaction :

2 NO + H
2
 → N

2
 + H

2
O

2
 (slow step);

H
2
O

2
 + H

2
 → 2H

2
O (fast step).

(ix) Explain why benzyle carbonium ion is more stable

than ethyle carbonium ion.

(x) F
2
 is diamagnetic while O

2
 is paramagnetic. Why ?
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2.415 g. The crucible was then strongly heated for
exactly 7 minutes at 950ºC. The residue weighed
1.528 g. The crucible was then heated until a constant
weight was obtained. The last residue was found to be
weight 0.245 g. Calculate the percentage results of the
above analysis.

(b) What are fuel cells ? State advantages and disadvantages
of fuel cells.
Calculate the Emf of the cell :

Zn | Zn2+ (0.001 M) | | Ag+ (0.1 M) | Ag.

6. Attempt any one part of the following :—
(a) Is it possible to have a quadruple point in a phase

diagram for a one component system ?
Determine the number of degree of freedom in each of
the following systems :
(i) Liquid water and water vapour in equilibrium.
(ii) Liquid water and water vapour in equilibrium at

a pressure of 1 atm.
(b) Discuss the effect of temperature on reaction rates.

The specific rate constant for the decomposition of
formic acid is 5.5×10–4 sec–1 at 413ºK. Calculate the
specific rate constant at 485ºK if the energy of activation
is 2.37×104 cal/mole.

7. Attempt any one part of the following :—
(a) (i) What are liquid crystal ? Distinguish between

nematic and smectic liquid crystals.
(ii) What is biogas ? Discuss the mechanism of

biogasification.
(b) (i) Give the possible stereoisomer’s of lactic acid.

(ii) A metal has a fcc crystal structure. The length of
the unit cell is 404 pm. What is the molar mass
of metal atoms if the density of the metal is 2.72
g cm–3 ? [N

o
 = 6.023×1023 atoms mole–1].
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(b) (i) What are auxochromes ? Why and how do
auxochromes increase the colouring power of a
chromophore ?

(ii) How many proton signals would you expect in
the NMR spectra of the following compounds:
Cyclobutane and 2-Chloropropane ?

4. Attempt any one part of the following :—
(a) What do you understand by altropisomerism ? State

necessary conditions for a compound to show optical
isomerism. Illustrate your answer with suitable examples.

(b) Complete and name the following reactions;

  H
5
 C

6
             OH

(i)            C == N         —————→ ?

H
3
CH

4
C

6

(ii)               +            —————→ ?

(iii) C
6
H

5
CHO + HCHO + NaOH —————→ ?

(iv) C
6
H

5
CONH

2
 —————→ ?

(v) C
6
H

5
CH=CH.CH=NOH —————→ ?

5. Attempt any one part of the following :—

(a) A sample of coal was analyzed as follows :
Exactly 2.5 g was weighed into a silica crucible. After
heating for one hour at 110ºC, the residue weighed

(i)   H
2
SO

4

(ii)  Water

..

Benzene

COOCH
3

Br
2
/KOH

  P
2
O

5

– H
2
O
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SECTION—B

2. Attempt any three parts of the following :— (3×10=30)
(a) (i) What is hydrogen bonding ? Differentiate between

intra and intermolecular hydrogen bonding with
suitable examples.

(ii) What is E-Z nomenclature ? In what way it is
better than cis-trans nomenclature ?

(b) (i) Calculate the energy of activation whose rate
constant is tripled by 10ºC rise in temperature in
the vicinity of 27ºC.

(ii) Write the mechanism of Aldol condensation.
(c) (i) An edge of cubic cell of NaCl crystal is

6.5×10–8 cm. Assuming that four molecules of
NaCl are associated per unit cell. Calculate its
density.

(ii) Distinguish between the corrosion of aluminium
and magnesium.

(d) (i) 100 ml of water sample has a hardness equivalent
of 12.5 ml of 0.08 N MgSO

4
. What is its hardness

in ppm ?
(ii) Describe the chemistry for the following redox

indicators; Potassium Ferricyanide and N-Phenyl
anthranilic acid.

(e) (i) Calculate the weight and volume of air required
for combustion of 3 kg of carbon.

(ii) What are graft and block copolymers ? Give
examples.

SECTION—C

Note :— Attempt all five questions. Each question carries equal
marks. (5×10=50)

3. Attempt any one part of the following :—
(a) What are the causes and effect of (i) boiler scales (ii)

caustic embrittlement ?
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  Note :— Attempt all questions. Each question carries equal marks.

SECTION—A

1. Attempt all ten parts. Each part carries equal marks :

(10×2=20)

(a) Draw the stereo regular and stereo irregular forms of

polystyrene.

(b) Giving a brief explanation, arrange R-Cl, R-I, R-F and

R-Br in order of their increasing leaving ability.

(c) Write down the structure of ferrocene and zeise’s salt.

(d) Calculate the degree of freedom at triple point in water

system.

(e) Arrange the following molecules/ions in order of their

increasing bond length : N2, N2
– and N2

–2.

(f) How many NMR signals are found in CH3CHOHCH2CH3 ?

(g) Write the chemical composition of Portland cement.

(h) Explain why Teflon is highly chemical resistant ?

(Following Paper ID and Roll No. to be filled in your Answer Book)
 PAPER ID : 3511        Roll No.
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6. Attempt any one part of the following :

(a) Explain absolute configuration of compound with all
sequence rule. Assign R/S or E/Z whichever is applicable
to the following compounds :

(i) (ii)

(iii) (iv)

(v)

(b) Show how does SN2 reaction gives rise to inverted
product ? Explain the role of nucleophile and solvent in
substitution reaction.

7. Attempt any one part of the following :

(a) What are crystal imperfections ? Explain the one and two
dimensional imperfections in solid.

(b) (i) How much rust (Fe2O3·3H2O) will be formed when
100 kg of iron have rusted away ?

(ii) Draw the different conformers of n-butane.
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(i) A sample of hard water has hardness 500 ppm. Express

the hardness in 0French and 0Clark.

(j) What is metallic luster ?

SECTION—B

2. Attempt any three parts of the following : (3×10=30)

(a) (i) On the basis of molecular orbital theory explain why
N2 is diamagnetic and O2 is paramagnetic ?

(ii) What is Atropisomerism ? Giving examples, discuss
the conditions under which the compound would
exhibit atropisomerism.

(b) (i) Calculate the GCV and NCV of coal having the
following compositions : C = 85%, H = 7%,
S = 1%, N = 2%, ash = 4% and heat capacity of
steam = 2458 J/g.

(ii) With the help of neat diagram describe the structure
of Graphite. Also give at least five applications of
graphite.

(c) (i) Giving suitable examples distinguish between
thermoplastic and thermosetting polymers.

(ii) Calculate temporary and total hardness of water
sample of water containing Mg(HCO3)2 = 9.3 mg/l,
Ca(HCO3)2 = 17.4 mg/l, MgCl2 = 8.7 mg/l and
CaSO4 = 12.6 mg/l.

(d) (i) What is electrochemical corrosion ? Write down the
mechanisms involved in electrochemical corrosion.

(ii) What is shielding and deshielding ?
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(e) (i) Giving suitable examples distinguish between chain
growth and step growth polymerization process.

(ii) What is lubricant ? Giving suitable examples classify
them and explain the mechanism of lubrication.

SECTION—C
Note : Attempt all five questions. Each question carries equal marks.

(5×10=50)
3. Attempt any one part of the following :

(a) What is Portland cement ? Give the chemical reactions
involved during setting and hardening of cement.

(b) What is organometallic compound ? Explain various
methods of preparation of Grignard reagent and also write
at least five applications of Grignard reagent.

4. Attempt any one part of the following :
(a) What is finger print region ? Two isomers A and B of the

molecular formula C3H6O gives an IR absorption at
1650 cm–1 and 1710 cm–1 respectively. Assign structural
formula to A and B isomers.

(b) What is hardness of water ? Describe ion exchange
process for making soft water from hard water.

5. Attempt any one part of the following :
(a) What is Gibbs’ phase rule ? Define the term; phase,

component and degree of freedom. Draw a phase diagram
of sulphur system and also give the significance of triple
point.

(b) What is coal ? On what basis the coal should be classified ?
3.25 g of coal was kjeldahlized and NH3 gas thus evolved
was absorbed in 45 ml of 0.1 N H2SO4. To neutralize
excess of acid, 11.5 ml of 0.1 N NaOH was required.
Calculate the % of N in the coal sample.
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