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CE 1262 — STRENGTH OF MATERIALS
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Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Calculate the force required for punching a hole of 10 mm diameter through a
mild steel plate of 5 mm thick. Take the maximum shear strength of mild steel
as 300 N/mm?. Also find the compressive stress on the punch.

Define the terms proof resilience and modulus of resilience.

A cantilever beam of length 6 m carries a uniformly distributed load of 3 kN/m
over its entire length; draw the shear force and bending moment diagram.

Sketch the bending stress distribution diagrams for the cantilever and simply
supported beams of rectangular cross-section under uniform loading.

A solid shaft is subjected to a torque of 15 kNm. Find the minimum diameter
required for the shaft if the permissible shear stress is limited to 60 N/mm2.

State the expression for maximum shear stress and deflection of close-coiled
helical spring when subjected to axial load W.

A simply supported beam of length 4 meters carries a uniformly distributed
load of 15 kN/m throughout its length. Determine the maximum deflection and
slope in the beam. Take flexural rigidity EI = 25000 kNm2.

Define slenderness ratio. State the limitations of Euler’s equation.
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A cyhnder air recelver for a compressor 18 o m 1n internal diameter and made
of plates 20 mm thick. If the hoop stress is not to exceed 90 N/mm? and the
axial stress is not to exceed 60 N/mm?Z, find the maximum safe air pressure.

Define the terms principal planes and principal stresses.
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PART B — (5 x 16 = 80 marks)

An aluminum cylinder of diameter 60 mm located inside a steel
cylinder of internal diameter 60 mm and wall thickness 15 mm. The
assembly is subjected to a compressive force of 200 kN. Determine
the forces and stresses developed in steel and aluminum. Take
modulus of elasticity for steel as 200 GPa and that of aluminum as
50 GPa. ) ®

Steel railroad 10 m long is laid with a clearance of 3 mm at a
temperature of 15° C. At what temperature will the rails just touch?
What stress would be induced in the rails at that temperature
if there were no initial clearance? Assume coefficient
of expansion,a = 11.7x10°/°C and modulus of elasticity,
E = 200 GPa. (8)

Or

A steel bar 250 mm long of section 50 x 50 mm is subjected to
stresses of 100 N/mm? tensile along the axis and 30 N/mm?
compressive along the sides. The increase in volume was observed
to be 50 mm3. Determine the value of Poisson’s ratio, modulus of
rigidity and bulk modulus. Take E = 200 GPa. 8)

A vertical rod 2 m long, fixed at the upper end, is 1500 mm? in area
for 1 m and 2000 mm? in area for 1 m. A collar is attached to the
free end. Through what height can a load of 100 kg fall on the collar
to cause a maximum stress of 50 MPa? Take E = 200 GPa. 8)

A béam ABCD, simply supported at A and D. Where length AB = 2 m;

BC

=1 m; CD 25 m, carries a point load of 10 kN at B and a

concentrated load of 20 kN/m run between CD.
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Draw the shear force and bending moment diagram for the above
loading. (10)

If the width of the beam is 150 mm and depth of the beam is
450 mm, calculate the maximum bending stress for the beam. Take
E =210 GPa. (6)

Or
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