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Answer any FOUR questions. Good luck! 
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1  
 

A beam of I section consists of 180 mm x 15 mm flanges and a web of 280 mm depth x 
15 mm thickness. It is subjected to a bending moment of 120 kN-m and shear force of 
60 kN. Sketch the bending and shear stress distributions along the depth of the section. 

 
 

[12.5] 
 

CO5 
 

L3 

2 Derive an expression for strain energy stored in an elastic bar subjected to axial load, 
torque and bending moment. 

 

[12.5] 

CO3 L3 

3 The internal and external diameters of a thick cylinder are 300mm and 500mm 
respectively. It is subjected to an external pressure of 4MPa. Find the internal pressure 
that can be applied if the permissible stress in cylinder is limited to 13MPa. Sketch 
radial and hoop stresses distribution across the section. 

 
 

[12.5] CO3 L3 

 

4 A bolt is subjected to an axial pull of 12kN together with a transverse shear of 6kN. 

Determine the diameter of the bolt by using maximum shear stress theory. Take elastic 

limit in tension = 300 N/mm2; factor of safety =3; Poisson’s ratio=0.3. 

 

 

[12.5] 
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5 List various theories of failure and explain any two.  
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6 

Prove that 
𝑴

𝑰
=

𝝈

𝒀
=

𝑬

𝑹
  with usual notations. Also list all the assumptions in simple 

bending theory. 
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