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Sub: Material Science Code: 15ME32

Date: 28/ 11/ 2016 Duration: 90 mins Max Marks: 50 Sem: III Branch: Mechanical

Answer Any FIVE FULL Questions

Marks
OBE

CO RBT
1 (a) Derive atomic packing factor for FCC structure. Calculate the atomic radius of

aluminum if it crystallizes in FCC structure with a lattice parameter of 0.405
nm.

[10] CO1 L1

2 (a) Define the following. a. Unit cell b. Space lattice c. Atomic
packing factor     d. Coordination number.

[10] CO1 L1

3 (a) Find the coordination number and average number of atoms present in each of
the following unit cells. a. SC    b. BCC   c. FCC   d. HCP

[10] CO1 L1

4 (a) Derive the following.
a. Modulus of resilience   b. Modulus of toughness   c. True stress and
Engineering stress d. Engineering strain and true strain

[10] CO1 L1

5 (a) A tensile test was conducted on a steel specimen having 12 mm diameter and 50
mm gauge length. The loads recorded corresponding to the upper and lower
yield points are 46 KN and 44 KN. The maximum and fracture loads were 75
KN and 50 KN respectively. The final diameter and length of the specimen were
8.5 mm and 65 mm respectively. On the load extension diagrams, load and
extension found to be proportional till 20 KN. Determine the following.  i.
Young’s modulus ii. Upper yield stress iii. Lower yield stress iv. Ultimate
tensile stress v. Fracture stress.

[10] CO1 L1

6 (a) Explain the stress strain curves for the following materials. a. Ductile materials
b. Brittle materials  c. Polymers

[10] CO1 L1
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CO1:
Describe the mechanical properties of
metals, their alloys and various modes of
failure.

3 1 3 2 - - - - -- - -- 1

CO2:
Understand the microstructures of ferrous
and non-ferrous materials to mechanical
properties.

3 - 3 2 - - - - - - - 1

CO3:
Explain the processes of heat treatment of
various alloys.

3 - 3 2 - - - - - - - 1

CO4:
Understand the properties and potentialities
of various materials available and material
selection procedures.

3 - 3 - - - - - - - 3 -

CO5:
Know about composite materials and their
processing as well as applications.

3 - 3 2 - - - - - - - -

Cognitive level KEYWORDS

L1 List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, where, etc.

L2 summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, extend

L3
Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify,
experiment, discover.

L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.

L5
Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support,
conclude, compare, summarize.

PO1 - Engineering knowledge; PO2 - Problem analysis; PO3 - Design/development of solutions;
PO4 - Conduct investigations of complex problems; PO5 - Modern tool usage; PO6 - The Engineer and society; PO7-
Environment and sustainability; PO8 – Ethics; PO9 - Individual and team work;
PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning
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