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(i) Attempt all questions.
(ii) Figures to the right indicate full marks.
(iii) Two sections must be written in separate answer sheets,

Section I

(a) Explain bonding in sol id.  Di f ferent iate between pr imary and secondary bonding.
(bl Differentiate between ionic and covalent bonding along with characteristics of

mater ials bonded with ionic and covalent bonded.
(c) Explain imperfection in soiids. Differentiate between edge and screw

dislocat ion.
OR

(a) What is the importance of phase diagram? State and explain Gibbs phase rule.
(b) Explain the phase transformat ion of  white and mal leable cast i ron with s low

,moderate and fast  rate of  cool ing along with i ts microstructure, propert ies and
appl icat ions.

(c) Explain fol lowing process in detai l :
i )  Austem pe r ing
i i )  Mar tempering

(a) Explain Ashby's model of  deformat ion of  polycrystal .
(b) What is sol id solut ion strengthening? Discuss ef fects of  solute al loy addit ion on

stress-strain curve.
(c) What is precipitation hardening? Explain the process of precipitation hardening.

OR
L2

Enl ist  mechanism of f racture in sol id.  Also explain Gri f f i th theory of  br i t t le
fracture.
What is ductile fracture? Differentiate between fatigue and creep.
Wri te short  note on: Endurance l imit .

t2
Explain strain hardening. Also discuss mechanism of recovery,  recrystal l isat ion
and grain growth.
Explain effects of following factors on fatigue life:

i) Surface effects,
i i )  Environmetalef fects

What is duct i le-br i t t le t ransi t ion temperature? What are the signi f icances of
duct i le-br i t t le t ransi t ion temperature?
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Section ll

What is corrosion? Differenr
corrosion 

- -''"iiate between e,ectrochemical and
What is erosion_corrosion? Di(
corrosion: urscuss effects of following factors to

gatVanic

erosion-

q-s

Q-5

(c)''":'l li?i,Jlil""jf ::'[llJ:[:ffi rm pinsement a nd Ga rva nic effect.
OR

(a) Enlist corrosion preventic
(b) **, o ra*rr.Jr.r".':: 

'::nt"'es & discuss cathodic protection in detail
k) **, o oi l", .l' 

"''utt crackinS? Discuss the stress effect on corrosion.
Explain autocatalytic nature of pitting.

jll ::g:]" $ interfaces in composite.
rvr.. Exptain Fiber reinforced

matrix materials. 
ptastics. Discuss the

(c, What,is the role of additives in polymer?examples.

OR

1L

functions of reinforcement and

Discuss various additives with

(a)
(b)

(c)

Explain classification of polvme
Discuss the ."" ri"r,ir#l.i:::""::9 

'"'tl its fields of appricarion.

l.l*l"g on p.pu.,il, 
- 
i" 

" ''L' 'dnrsm tor polymers and discuss the effect of cross
cxpratn addition polymerization & Copolymerization.

Write short note on anv thraa ̂
r'voria .orpolitu-' 

' "' 'v tnree of the following'

Corrosion prevention by environ
Glass forming. 

' - ' " -' lment modification and design.
Passivitv
Smart materials.
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