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1. Answer any fen questions : 3x10=30

(i) What do you understand by 'Anisotropic’ and
Isotropic' behaviour of solids ? What are the
major binding forces in "Molecular solids’
and 'Tonic solids' 2+1=3

(i) Chromium has monoatomic body centred
cubic structure. Its cell edge is 300 pm.
What is its density ? 4
(Molar mass of Cr = 52 gmol”, N = 6.023
x10% mol) . 3

(i) %BEM%E HJE!‘@&I:SS?EM space
occupied by the particles in simple cubic
unit cell. | | | 3

[Turn over



(iv) Whét are 'Thermotropic' and 'Lyotropic’
~ liquid crystals ? What are the different typ

es .
of Thermotropic liquid crystals ? 2-PBREZilla -

(v) On the basis of ‘band theory', how will you
distinguish a conductor, a semiconductor

and an insulator 7 - 3
(vi) Draw the structure of : 1+1+1=3
(a) Isotactic PDEZilla -

(b) Syndiotactic and
(c) Atactic polymer.

(vii) Write three differences between Thermo-.

plastic and T hermosetting plastics. 3

(viii) What is meant by ‘doping' ? Doping
germanium with phosphorous produces
n-type semiconductor. Explain. 1+2=3

(ix) 'The selection of a refractory for a furnace
lining has to be chosen on the basis of its
chemical nature.' Explain with examples. 3
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-(x) What are the different types of Portland
cement ? Write their general composition.
| 1+2=3

(xi) What is meant by lubricant ? Explain the
mechanism of lubrication. 1+2=3

(xii) What are the applications of solarenergy ? 3
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(i) Convert the following Weiss indices to
Miller indices Ir: 2424
3,6, 3), (2,2, 2), (-2, 3, -3) and (1, 2,0).
Moreover, sketch (100), (110), (111) and:
nregistered (010) planes for a cubic crystal. -
(i) Calculate the distance between (100) plaes
of a crystal which exhibits Yirst Qrder' |
reflection at an angle of incidence equal to
30° with X-rays of wavelength 2 A. 4
(iif) What is 'Limiting Radius Ratio' ? Show that
the radius ratio for coordination number 3
is 0.155. | 1+3=4
: (iv) Write brief notes on the application of liquid
nregistered crystals in
(a) Thermometers and |
(b) Liquid crystal display. 242=4
(v) What are 'F' centres ? How are they
produced .in an ionic crystal like ZnO ?
- 1+3=4
- 271CY 131203 G [Turmn over




(vi) Write X tructural units and two important . 3. AﬂS ngwer any, #gg* ree of the _following qulﬁ‘»gtigis | 0
- applications of each of the following : __ ﬁiﬁ* e ;s | S
o “PDFZilla <Ungygietemisfine Lattice encrgy. Deduce Bom

| (a) PMMA | L A ~f.ande equation for calculation of lattice
(b) Nylon 6,6 . o ... energy of an ionic crystal. 1+4=3
© ¥ o 3 (b) Derive Bragg's equation for diffraction of
(d) PTYE . | ._ LEd | 'X?iﬁys by crystals. . # 5 5
(vil) Giva? t‘l.le mechanism of addition pBllyzi" 3 - Un'@gi&&galculate the higher and lower calorific
merization. | values of a coal sample containing 84%
' carbon, 1.5% sulphur, 0.6% nitrogen,

(viii) How does reforming increase octane num-

ber 2 Write two reforming reactions.  2+2=4 5.5% hydrogen and 8.4% oxygen. >

(b) What do you mean by the term
"Runctionality’ ? What are the minimum
criteria for a simple organic molecule to

act as a monomer ? Find the functionality

‘(ix) How is a composite defined ? Give a broad
classification of composite materials. 1+3=¢

(x) What is meant by calorific value of a fuel ?

What are the corrections t0 be made in the of :
calorific value of a fuel, determined by CH,COOH (acetic acid), HOCH,CH,OH
Bomb calorimeter ? 1+3=4 3 (ethylene glycol) and CH,= CH.,.
. — g . 1+1+3=5 -
(xi) What 1s catalytic cracking 7 What grDeFﬂya - Unregistered __
" advantages of catalytic cracking over ther- (iii) What is meant by knocking ? How is it
mal cracking ? | 1+3=4 - related to chemical constitution ? Describe
| . | " the function of TEL. Explain octane number
(xii) What is meant by the term "Nanotechnology 7 and cetane number. 242+2+4=10
Write two uses of nanotechnology in | | . T
catalysis and medicine. S A




(iv) (a) What do you mean by unperfcctlon in
jonic crystal ? Write a note on different

nmm impenfegionsrdgl ionic crystal.
[+4=5

~(b) A sample of coal _was analysed as
follows :

Exactly 2.500g was weighed in a silica
crucible. After hea’cing I hour at 110°C,

Jldue el ls%i I%g The crucible
was then f covered a vented lid and
strongly heated for exactly 7 minutes at
950° + 20°C. The residue weighed 1.528g.
The crucible was then heated without the
‘cover, until a constant weight is obtained.
The last residue was found to weigh
0.245g. Calculate the percentage results
of the above analysis. 5

(v) (a) What is number average molecular mass
and weight average molecular mass of

PFfm ? Find the M,, . for polypropy-
ene Eien ﬂ{a‘%%%? gggr%e of polymeri-

zation is 10000. 3+2=5
(b) Define refractoriness,. Explain the pyro-

metric constant for the determination of

reﬁ'actonness of a refractory specimen.
2+3 =5
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