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        Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks
- - -.

1.a)
Define principal plane and principal 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 12 N/mm2 on these planes. Determine the principal stresses as well as maximum shear stress. 

2.a)
Discuss the significance of Mohr’s circle?

b) At a point in a bracket there are two mutually perpendicular tensile stress 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 stress.

3.
An open coil helical spring made of 10 mm diameter wire and of mean diameter 

10 cm has 12 coils, angle of helix being 150. Determine the axial deflection and the intensities of bending and shear stress under a load of 50 kg. Take C as 0.8×106  kg/cm2 and E as 2×106 kg/cm2.

4.       Find the maximum torque that can be applied safely to a shaft of 300mm diameter. The permissible angle of twist is 1.5 degrees in a length of 7.5 m length  and the shear stress is not to exceed 42 N/mm2 Take c=84.4 KN/mm2?

5.a)      Define the term ‘Column’ and ‘‘Sturt’’.
b) Distinguish between long columns and short columns.?

c) Compare the ratio of the strength of a solid steel column to that of a hollow of the same cross-sectional area .The internal diameter of the hollow column is ¾ of the

external diameter. Both the columns have the same length and pinned at the ends?

6.a)
What are the assumptions for determining the stresses in the bending of curved beams ?

b)    
Abeam of rectangular section 30 mm×40 mm has its central line curved to a  radius of 60 mm. The beam is subjected  to a bending moment of 120 N-M.

Find the greatest tensile and  compressive stresses in the beam?

 .

7.a)
Briefly discuss the following theories of failure:

(i) Maximum principle stress theory
 (ii) Maximum distorsion strain energy theory
(iii) Maximum shear stress theory

b)
Explain how the maximum tensile and compressive stresses values are computed in a crane hook.

 8.
Write short notes on any THREE of the following:
(a) Whirling of shafts   
 

 (b) Lame’s theorem.

(c) Torsion in circular section.
            (d) Unsymmetrical bending.
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