Seat No.:

Subject code: 331904 Subject Name: Strength of Materials
Date: 30/12/2010 Time: 10.30 am - 01.00 pm
Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. For steel, take values of Young’s modulus: E = 200 GPa, Shear modulus: C = 80
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GPa, Poisson’s Ratio: v =0.25 and Coefficient of thermal change: o = 12x107%/K.

English version is Authentic

Define the following.
¢ Bulk modulus e Impact load e Modulus of rigidity
e Strain energy e Thermal stress e Thin cylinder

e Proof stress

A bar 40 mm ¢ is subjected to pull of 300 kN. The extension of the bar measured
over a gauge length of 200 mm was 0.3 mm and the decrease in diameter was
found to be 0.02 mm. Find Young’s modulus and shear modulus.

(1) Explain perpendicular axis theorem.

(i1) Find moment of inertia about the base of an angle section 90x90x10 mm

If the stress in the punch is 192 MPa and shear stress of the plate is 90 MPa find

the size of the square punch if it has to punch 16 mm thick plate. Also find the

corresponding force on the punch.

OR

(i) A cylinder having 500 mm ¢ internal is subjected to pressure of 6 MPa. If the
ultimate strength of the material is 900 MPa and factor of safety 3 find the
thickness of the metal.

(1)) Write the formula for temperature stress in the separate cases like when
material is free to expand, non yielding and supports yielding.

Draw shear force and bending moment diagram for a beam as shown in figure-1.

(i) A 3 m long steel cantilever beam 120x200 mm in section is subjected to full
UDL so that the free end deflects 5 mm. find UDL.
(i) A 5 m simply supported beam 200x300 mm in section is subjected to UDL on
full span so that the maximum bending stress is 120 MPa. Find UDL.
OR

Draw shear force and bending moment diagram for a beam as shown in figure-2.

Define moment of resistance of a beam. A beam 200x300 mm in section is
subjected to bending moment of 80 kNm. Find maximum bending stress. Also
draw stress variation diagram.

Find analytically the principal planes and corresponding stresses for an element
subjected to stresses as shown in figure-3.

A 6 m long steel column 200x300 mm in section is fixed at both ends. Find least
radius of gyration, slenderness ratio and Euler’s crippling load
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Find normal, tangential and resultant stress on the plane AB as shown in figure-4.

A 300 mm square column is subjected load of 180 kN at an eccentricity of 100 mm

along any axis. Find range of stresses. Also draw stress variation.

A 1.5 m long hollow steel shaft of outer 300 mm ¢ and thickness of metal 60 mm

transmits a torque of 4 kNm. Find maximum shear stress and angle of twist.

(1) Explain stiffness of spring and give formula for bending stress and central

deflection of a semi elliptical leaf spring.
(i1) Differentiate the terms:
Ductility and Brittleness
Elasticity and Plasticity
OR

(1) List the types of riveted and welded joints.
(i1) Explain the efficiency of a riveted joint.

Explain Brinell hardness test with necessary sketch in brief.
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