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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Write assumptions made in Euler’s theory.
	[3M]

	2.
	Write the differences between stresses due to transverse and lateral loading in beam columns.
	[3M]

	3.
	Define polar modulus and explain its equation.
	[3M]

	4.
	Explain the differences between real beam and conjugate beam.
	[3M]

	5.
	Define unsymmetrical bending and write its applications.



	[3M]

	6.
	Explain differences between thin spherical shells and thick spherical shells.
	[2M]

	7.
	Define slenderness ratio and explain its importance.




	[2M]

	8.
	Explain the concept of leaf springs.






	[2M]

	9.
	Explain the term resilience in strain energy.





	[2M]

	10.
	Explain about Lame’s equations .
	[2M]








Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Derive secant  formula for eccentric loading of long columns.
	[5M]

	
	b)
	Find the greatest length of a mild steel rod 25mm X 25mm which can be used as a compression member with one end fixed and other end free to carry a working load of 35 KN. Allow a factor of safety of 4 and take ԃ = 1 / 7500 and fc = 320 N/ mm2.
	[5M]

	
	
	
	

	12.
	a)
	Derive the equation for maximum moment of a beam column subjected to non-central concentrated load.
	[5M]

	
	b)
	A proving ring is 25cm mean diameter ,4cm wide and 6mm thick. The maximum stress permitted is 550 MPa, find the permissible load.
	[5M]

	
	
	
	

	13.
	a)
	Derive the equation of deflection for closely coiled helical spring under axial load with assumptions.
	[5M]

	
	b)
	Determine the maximum allowable torque on a solid bar 3m long and 100mm diameter. The specifications require that shear stress not to exceed 56MN/m2 and the twist not to exceed 3.50 in length. Assume modulus of rigidity 70GPa.
	[5M]

	
	
	
	

	14.
	a)
	Using conjugate beam method obtain slope and deflection of a simply supported beam with eccentric load ‘W’ at distance ‘a’ from left end and ‘b’ distance from right end.
	[5M]

	
	b)
	A be  A beam  4m in  length is simply supported at the ends and carries a UDL of 5 KN/ m length. Determine the strain energy stored in the beam if E = 200 GPa and I = 1200cm4.
	[5M]

	
	
	
	

	15.
	a)
	Explain stresses due to unsymmetrical bending.
	[6M]

	
	b)
	Determine the shear center for channel section of your choice.
	[4M]

	
	
	
	

	16.
	a)
	A 6mm  thick metal cylinder is filled with an incompressible fluid at a pressure of 3N/mm2. The cylinder has an internal diameter of 250mm and is 750mm long. Find the additional volume of fluid pumped in to the cylinder. 
Take E = 1x105N/mm2and  1/m = 0.3 for the cylindrical metal.
	[5M]

	
	b)
	Find the thickness of metal required for a steel cylindrical shell of internal diameter of 150mm to withstand an internal pressure of 50 N/mm2 . The maximum hoop stress in the section is not to exceed 150 N/mm2.
	[5M]

	
	
	
	

	17.
	a)
	Explain limitations of Euler’s theory. 
	[3M]

	
	b)
	Explain the Concept and applications  of beam columns.
	[3M]

	
	c)
	Write about Springs in series and parallel. 
	[4M]

	
	
	
	

	18.
	
	Write a short notes on:
	

	
	a)
	Strain energy definition and its applications.
	[4M]

	
	b)
	Deflection of beams under unsymmetrical bending. 
	[3M]

	
	c)
	Compound cylinders.
	[3M]
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