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How many strain gauges are needed to determine the two dimensional
strains in a component? Why? (4 marks)
An axial force P and a horizontal force Ox are both applied to the
rectangular bar as shown in Rajah S1. A 45° strain rosette on the surface
of the bar at point 4 indicates the following strains:
==T5u, =+300uand &5=+250pu.
Knowing that £ =200 GPa and v = 0.30, determine the magnitudes of P
and Qx.

(16 marks)

What are statically indeterminate beams? How will you find the
indeterminacy in them?

(4 marks)
For the beam and loading shown in Rajah S2,

(i) Express the magnitude and location of the maximum deflection in
terms of wy, L, E, and 1.

(ii) Calculate the value of the maximum deflection, assuming that beam
AB is a W460 X 74 rolled beam and that wo = 68 kN/m, L = 5.5 m and

E =200 GPa = 1;7)2@;(0 s
(16 marks)

Prove that the critical load for the fixed-free column according to Euler’s
theory is givenby P, =——

(8 marks)
A steel bar having square cross section as shown in Rajah S3 is pin
connected at its ends. Determine tne maximum allowable load than can be
applied to the frame. Use a factor of safcty of 2. Given E=200 GPa and
oy= 250 MPa.

(1 marks)
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Define Castigliano’s theorem for determining the displacement of a beam.

(2 marks)
Apply this to find the displacement at ‘B’ of the beam shown in Rajah
S4(a)

(8 marks)
The Rajah 4(b) shows a 700N weight diver jumps with a downward
velocity of 1.2m/sec onto end C of a diving board of uniform cross
section 40 mm X 500 mm. Assuming that the diver’s legs remains rigid
and using £ = 12 GPa, determine the maximum normal stress in the
board.

(12 marks)
A steel beam of Yielding Strength of 250 MPa and Area of cross section
b X d as 25 X 100 mm? is subjected to loading as shown in Rajah S5.
Find the critical stress for failure using (i) Normal Stress Theory and
(ii) Tresca Criterion.

(10 marks)
An Aluminium alloy (Yielding Strength 260 MPa) is to be used for a solid
drive shaft such that it transmits 35 kW at 1800 rpm. Using a factor of
safety of 2, determine the smallest diameter of the shaft that can be
selected based on Von Mises theory .

(10 marks)

Mention any two assumptions made in Lame’s theory for thick cylinders.

( 4 marks)
A Steel cylinder of 200 mm ¢ -ternal diameter is to be shrunk to another
steel cylinder of 100 mm internal diameter. After shrinking the diameter at
the junction is 150 mm and the radial pressure at the junction is 12.5
N/mm'. Find the original difference in radii at the junction. Take E =200
GPa.

(16 marks)
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