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Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  State Castiglione’s first theorem.
2. -Define the term modulus of resilience.
3.  State Muller-Breslau Principle.
4. What is' mean by prop?
5. What do you mean by contra flexure?
6. State Euler's theory.
7.  Write Gordon's formula.
8.  Define factor of safety.
9.  Define shear stress.

10. Write the assumptions of Winkler Bach theory.
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PART B — (b x 16 = 80 marks)

Find the strain energy stored in a steel bar of 50 cm long and of
cross-section 5 cm x 1 cm when it is subjected to axial pull of 60 kN and
to a compressive stress of 120 N/mm? and on .its narrow edges. Take
E = 2 x 105 N/mm? and 1/m = 0.29. What will then be the modulus of
resilience of the materials of the bar?

Or

A steel rod of 30 mm diameter and 5 m long is connected to two grips and
the rod is maintained at a temperature of 95°C. Determine the stress and
pull exerted when the temperature falls to 30° C, if

@) The ends do not yield
(1) The ends yield by 0.12 cm
Take E = 2 x 105 N/mm? and a = 12 x 10-8/°C.

. A cantilever beam ABC of span 6 m fixed at A and propped at C is loaded

with an UDL of 10 kN/m for a length of 4m from the fixed end. Find the
prop reaction. Draw Shear force and Bending moment diagram. Find the
maximum sagging bending moment and point of contraflexure.

Or

A continuous beam ABC, is loaded as shown in Fig.1 .Find the support
moments using three moment equation. Draw Shear force and Bending

moment diagram. .
115kN 20kN/m
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Fig. 1

Find Euler’s crippling load for a hollow cylindrical steel column of 38 mm
external diameter and 2.5 mm thickness. The length of the column is
2.3 m and hinged at both ends. Take E = 205 GPa. Also determine the
crippling load by Rankine’s formula using constant as 335 kN/mm? and
1/7500.

Or
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A compound cylinder is to be made by shrinking on outer tube of 300 mm

external diameter on to an inner tube of 150 mm internal diameter.
Determine the common diameter at the junction if the greatest
circumferential stress in the inner tube is to be two-thirds of the greatest
circumferential stress in the outer tube.

The principle stresses at a point in a bar are 160 N/mm? (tensile)
80 N/mm? (compressive). Determine the resultant stress in magnitude
and direction on a plane at 60° to the axis of major principal stress. Also
determine the maximum intensity of shear stress in the material at the
point.

Or

A beam length 5 m and a uniform rectangular section is simply supported
at its ends. It carries a uniformly distributed load of 9 kN/m run over the
entire span length. Calculate the width and depth of the beam if
permissible bending stress is 7 N/mm? and central deflection is not
exceeding lcm. Take E for the material = 1 x 104 N/mm?2.

A 250 mm x 125 mm I-beam having I, =3717.8 cm* and I, = 193.4 cm*

is used as a purlin on a roof truss. The angle of inclination of the beam
rafter of the roof is 30° to the horizontal and the rafters are placed 4 m
apart. If the vertical load on the purlin is 10 kN/m uniformly distributed,
determine the maximum stress and the minimum vertical deflection of
the purlin. Take the purlins to be simply supported at the ends and
E = 200 GPa. ' :

Or

A chain link made of steel is of 10 mm diameter. Its straight portion is
300 mm in length and its ends are 50 mm in radius. Determine the
deflection of the link along the load line when subjected to a load of
10 kN, E = 200 GPa.
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