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Answer any FIVE questions

All questions carry equal marks
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1.a)
Define principle planes and principle stresses and explain their uses.
b)
A point is subjected to a tensile stress of 60 N/mm2 and a compressive stress of  40 N/mm2, acting on two mutually perpendicular planes and a shear stress of       10 N/mm2 on these planes.  Determine the principal stresses as well as maximum shear stress.  Also find out the value of maximum shear stress.

2.a)
Write the significance of Mohr’s circle and its uses.

b)
At a point in a bracket, there are two mutually perpendicular tensile stresses of 400 N/mm2 and 300 N/mm2.  There is also a shear stress of 200 N/mm2.  Determine by Mohr’s circle the values of principal stresses.

3.a)
What are assumptions for solving the problems on thick cylindrical shells?

b)
A thick metallic cylindrical shell of 150 mm internal diameter is required to withstand an internal pressure of 10 N/mm2.  Find the necessary thickness of the shell, if the permissible tensile stress in the section is 24 N/mm2.

4.a)
Distinguish between long columns and short columns.

b)
Find the Euler’s crippling load for a hollow cylindrical steel column of 38 mm external diameter and 2 mm thick.  Take length of the column as 2 m and hinged at its both ends.  Take E = 205 kN/mm2.

5.a)
What is link radius?  Write the fomulae for the stresses in a chain link.

b)
A chain link is made of 1.8 cm diameter round steel with mean radius of circular ends 2.2 cm, the length  of straight portion being 2 cm.  Determine the values of maximum tensile and compressive stresses, when the link is subjected to a pull of 20 kN at its end.

6.
A beam of circular section of diameter 20 mm has its centre line curved to a radius of 50 mm.  Find the intensity of maximum stresses in the beam, when subjected to a moment of 6 kN-mm.
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7.a)
Briefly discuss the following theories of failure.

   
(i) Maximum shear stress theory.  (ii) Maximum strain energy theory.

b)
A mild steel shaft of 50 mm diameter is subjected to a bending moment of            2 kN-m, a torque T.  If the yield point of the steel in tension is 20 kN/cm2, find the maximum value of this torque without causing yielding of the shaft accouding to (i) the maximum principle stress theory.  (ii) the maximum shear stress.  (iii) the maximum distorsion strain energy theory of yielding.

8.
Write short notes on any THREE of the following:


(a) Torsion in circular sections.


(b) Shear centre.


(c) Analysis of crane hookes.


(d) Whirling of shafts.


(e) Stresses in rotating rings.
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