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Q. No Questions Marks

1. A rigid horizontal bar of negligible mass is connected to two rods as shown in Fig 1.

If the system is initially stress-free. Calculate the temperature change that will
cause a tensile stress of 90 MPa in the brass rod. Assume that both rods are

subjected to the change in temperature. The coefficient of expansion Oyrass = 18.7 X
10 /°C and acopper = 16.8 x 10 /°C.
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Fig. No. 1

A prismatic bar of circular cross-section is loaded by a tensile force of 85 kN. The
length and diameter of the bar is 3.0 m and 30 mm respectively. It is made of
aluminium with modulus of elasticity 70 GPa and Poisson’s ratio of 1/3. Calculate
the elongation, decrease in diameter and increase in volume of the bar.
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An aluminium rod is rigidly attached between a steel rod and a bronze rod, as
shown in Fig 2. Axial loads are applied at the positions indicated. Find the
maximum value of P that will not exceed a stress in steel of 140 MPa, in aluminium
of 90 MPa, or in bronze of 100 MPa.
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Fig. No. 2
A point in a strained member is subjected to stresses as shown in Fig 3. Using
Mohr’s circle method, determine (i) the magnitude of the principal stresses and
the inclination of the principal planes, (ii) the maximum shear stress and the plane
on which it acts.
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The direct stresses at a point in the strained material are 120 N/mm? compressive
and 80 N/mm? tensile as shown in Fig 4. Find the normal and tangential stresses
on the plane AC. Also find the resultant stress on AC. Use the numerical method.
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