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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks.

Unit IV

7. Calculate (a) the modulus of elasticity, (b) the

tensile strength, and (c) the fraction of the

load carried by the fiber for the following

composite material stressed under isostrain

conditions. The composite consists of a

continuous glass-fiber-reinforced-epoxy resin

produced by using 60 per cent by voume of

E-glass fibers having a modulus of elasticity

of Ef = 72 GPa and a tensile strength of 2400

MPa and a hardened epoxy resin with a

modulus of Em = 3 GPa and a tensile strength

of 62 MPa. 15

8. (a) Discuss in detail shape memory alloys

with applications. 10

(b) Name three common grades of steel

produced by ingot route. Which of these

has higher yield ? 5
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Unit I

1. (a) Define materials science and materials

engineering. Draw the following direction

vectors in cubic unit cells :

[100], [110], [112], 110   , 321   8

(b) Define atomic packing factor. Calculate

atomic packing factor for BCC and FCC

unit cell. Comment on the results

obtained. 7

2. (a) What is burgers vector ? Describe and

illustrate the edge and screw type

dislocations. 7

(b) Describe in brief planar defects. Why the

grain boundaries favorable sites for the

nucleation and growth of precipitates ? 8

Unit II

3. (a) Define phase diagrams. What is the

interpretation of phase diagrams ? 7

(b) With a neat sketch explain TTT diagram.

8

4. (a) Define heat treatment and explain its

objective. 5

(b) Differentiate between the following :

(i) Normalising and Annealing

(ii) Stress reliving and tempering. 10

Unit III

5. (a) Explain deformation by slip. Give brief

note on critical resolved shear stress with

neat sketch. 7

(b) Explain the cleavage, ductile and shearing

fracture in detail. 8

6. (a) (i) Define passivation of a metal or

alloy. Give examples of some metals

and alloys that show passivity. 3

(ii) Explain corrosion fatigue and

crevice corrosion. 4

(b) Define creep. Describe factors affecting

creep and draw the generalized creep

curve. 8
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