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A hollow steel cylinder surrounds a set copper cylinder
and the assembly is subjected to an axial loading of
250 kN as shown in the figure given below. The cross
sectional area of the steel is 20 cm?, while that of copper
is 40 cm®. Both cylinders are the same length before the
load is applied. Determine the temperature rise of the
entire system required to place all of the load on the copper
cylinder. the cover plate at the top of the assembly is rigid.
For copper E =100 GPa, o.= 1.7x107°/°C., while for steel
E =200 GPa.

o = 12x107%/°C 20
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PART - I (60 marks)
Answer any three questions.
All questions carry equal marks.

1. Explain stress and strain. Define Hooke’s law and Young’s
modulus. What is poisson’s ration ?
Describe working stress method of design showing stress-
strain curve of an elastic material.

2. (a) Determine the total increase of length of a bar of
constant cross section hanging vertically and subject
to its own weight as the only load. The bar is initially
straight.

(b) A square bar of aluminum 50 mm on a side and
250 mm long is loaded by an axial tensile force at the
ends. Experimentally, it is found that the stain in the
direction of the load is 0.001. Determine the volume
of the bar when the load is acting. Consider y = 0.33.



3.

2)

Explain the effect on volume change if the bar is made
of high tensile steel or FRP.

Calculate the reactions, shear forces and bending moments
of the following loaded beam. Also draw the shearing
force and bending moment diagrams clearly.

) A

LOV\“I? 6 W
fa'a'a'a'a'a'sYa"aVa's SELAL WA X
A A 6 &

47’1 vfm lvaL‘
L} a A

x

4. Calculate the reactions, shear forces and bending moments

of the following loaded beam. Also draw shearing force
and bending moment diagrams clearly.

€)

(a) A beam subject to pure moment, prove that
M o E

7T y R
where all the notations carry usual meaning.

(b) A beam of circular cross section is 200 mm in
diameter, 4m in length and both ends simply
supported. It is loaded by a 100 KN force at mid point.

Determine the maximum bending stress in the beam.

PART - 11
Answer any ftwo questions.

(a) Draw and explain Stress Strain Diagram for Ductile

Material. 10
(b) Define Young’s Modulus, Poisson Ratio, Stress and
Strain. 10

Calculate the forces in the members of the truss shown
below.
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