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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 any Five questions. All questions

carry equal marks.
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6. (a) Describe the Matthiessen’s rule for

resistivity of impure metals and the

Nordheims rule for alloys. 10

(b) Write short notes on the following : 10

(i) Ionic materials

(ii) Superconducting materials

(iii) Element and compound

semiconductor.

7. (a) What are shape memory alloys ? Explain

their properties and applications. 10

(b) Write short note on biomaterials,

bionanocomposities and also discuss their

applications. 10

8. What are Nanomaterials ? Explain their

properties, methods of synthesis and their

applications in civil engineering. 20
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1. (a) Explain the term diffusion in solids.

Describe the Fick’s 1st and 2nd law of

diffusion. 10

(b) Define :

(i) Unit Cell

(ii) Basis

(iii) Lattice.

What are Miller indices ? Draw the planes

with miller indices (110), (111), (300)

and (123) for a simple cubic crystal ?

10

2. (a) What are the various types of bond in

solids and explain any four bonds with

examples ? 10

(b) What is meant by point defects in a

crystal structure ? What are different types

of point defects ? How are they caused ?

10

3. (a) What are elastic, plastic and viscoelastic

properties of materials and also explain

the critical resolved shear stress. 10
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(b) Discuss different creep mechanism. 5

(c) Explain the factors that can affect the

fatigue failure. 5

4. (a) Define Gibbs Phase Rule. What are its

applications ? 5

(b) Explain pitting, erosion, fretting and stress

corrosion using diagrams. Define the

nature of stress involved in stress

corrosion. Also discuss briefly method

used to control corrosion. 15

5. (a) What are dielectric materials ? Discuss

their properties and factors affecting its

properties. 10

(b) What are soft and hard magnetic

materials ? Give examples. What is

ferromagnetism ? What is hysteresis loss

for a magnetic material ? What kind of

magentic materials are used for memory

devices ? 10
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