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Answer any FIVE questions

All questions carry equal marks

---

1.a)
Define principal planes and principal stress.

b)
A rectangular block of material is subjected to a tensile stress of 1000 N/cm2. on one plane and a tensile stress of 500 N/cm2 on the right angles to the former. Each of the above stress is accompanied by a shear stress of 700 N/cm2 and that associated with the 1000 N/cm2 tensile stress tends to rotate the block clockwise. Find the directions and magnitude (a) principal planes and maximum shear stress.

2.
Draw shear force and bending moment diagrams of the beam shown in figure below.
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3.a)
Derive flexural formula.

   b)
What are the assumptions involved in the flexural formula derivation.

4.a)
Derive the expression for the section modulus of a hollow rectangular section.

   b)
A simply supported beam 20 mm wide 500 mm deep carries a uniformly distributed load over a span of 5 m.  Determine the intensity of load for an allowable bending stress of 8 N/mm2.  Calculate the maximum shearing stress in the beam due to this load.

5.
A simply supported beam AB of span l carries a uniformly distributed load p per unit length acting over the entire length of the beam.  Determine the deflection at the mid span and the slope at the ends.
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6.
A steel tube of 300 mm external diameter is to be shrunk on to another steel tube of 80 mm internal diameter.  After shrinking the diameter at the junctions is 220 mm.  Before shrinking on the difference of diameter at the junction is 0.08 mm.  Find the hoop stresses developed in the two tubes after shrinking on and the radial pressure at the junction.  Take E = 2 x 105 N/mm2.

7.
A rectangular stress components at a point P are (x = 30 mpa, Ty = 5 mpa and    exy = 10 mpa.  Determine the principal shear planes and the principal shears.  What are the normal stress values on these principal shear planes.

8.
Determine the maximum torque that can be applied to a hollow circular shaft of 20 cm out side diameter and 17 cm inside diameter without exceeding a shear stress of 800 N/cm2.  Assuming G = 12 x 106 N/cm2. 
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