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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.
	Describe the different modes of failures of columns.



	[3M]

	2.
	Explain the term ‘Beam Column’ with neat sketch.



	[3M]

	3.
	Define Polar section modulus? Explain the significance in design of shaft.
	[3M]

	4.
	Recall the formula for resilience, proof resilience and modulus of resilience.
	[3M]

	5.
	Define Shear Center? And show the location of shear center of L-section.
	[3M]

	6.
	Write about centroidal principal axes of a section.



	[2M]

	7.
	What is the effective length of a fixed column?




	[2M]

	8.
	Mention different types of springs.





	[2M]

	9.
	What do you understand the term ‘Crushing Stress’ of Column?


	[2M]

	10.
	Define conjugate beam and where the conjugate beam method is used conveniently?
	[2M]








Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Derive Euler’s crippling stress for a column with one end fixed and other end pinned.
	[5M]

	
	b)
	A hollow cast-iron column whose outside diameter is 150 mm and has a thickness of 

20 mm is 5 m long and is fixed at both ends. Calculate the safe load by Rankine’s 

formula using a factor of safety of 3. Find the ratio of Euler’s to Rankine’s loads. Take 

Ecaste-iron = 107 GPa and Rankine’s constant = 1/1670 for both ends pinned case and 

crushing strength of material as 585 MPa.
	[5M]

	
	
	
	

	12.
	a)
	Derive the expressions for maximum slope and deflection, if a simply supported beam is subjected to an axial load ‘P’ along its longitudinal axis and uniformly distributed load w per unit run, transverse to its longitudinal axis.
	[5M]

	
	b)
	A circular beam of radius 5 m and uniform cross-section is supported on six symmetrically   

placed columns. The beam is subjected to a uniformly distributed load of intensity 25 kN/m. Determine the position and magnitude of maximum torsional moment.
	[5M]

	
	
	
	

	13.
	a)
	Show with usual notations the torsion equation,  [image: image2.png]


.
	[5M]

	
	b)
	A central load on semi-elliptical type leaf spring is 1000N. The span of the spring is 1500 mm. The number of plates constituting the spring is 7. The width and thickness of each plate are 60mm and 80 mm respectively. If E = 200KN/mm2, determine the maximum bending stress and initial deflection
	[5M]

	
	
	
	

	14.
	a)
	What is the difference between actual beam and conjugate beam?
	[5M]

	
	b)
	A weight W falls through 10 mm on a collar rigidity attached to the lower end of a vertical bar 3000 mm long and 600 mm2cross sectional area. The maximum instantaneous elongation of the bar is 2 mm. Determine the value of  ‘W’ and the stress set up. Take E = 200 kN/mm2.
	[5M]

	
	
	
	

	15.
	a)
	Determine Iuuand Ivv graphically by using Mohr-circle method for an angle section            
225 X  175X 15mm.
	[5M]

	
	b)
	Determine the position of Shear centre  for  a T-Section of size 80 mm x 40 mm x 5mm.
	[5M]

	
	
	
	

	16.
	a)
	A steel cylinder 240mm internal diameter is to withstand an internal pressure of  5N/mm2.  The increase in area of the bore due to the resulting radial expansion is limited to 0.1% of the nominal area.  Calculate the necessary thickness of the cylinder and the circumferential stress induced in the section. Take E = 2 X 105 N/mm2, Poisson’s ratio   = 0.3.
	[5M]

	
	b)
	A steel tube of 200 mm external diameter is to be shrunk on to another steel tube of 50mm internal diameter. After shrinking the diameter at the junction is 120 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=2X105 N/mm2
	[5M]

	
	
	
	

	17.
	a)
	What do you mean by slenderness ratio? Write down the limitations of Euler’s formula for critical load?
	[3M]

	
	b)
	Outline the significance of curved beams in constructions?
	[3M]

	
	c)
	Write the formulas for equivalent stiffness of series connection and parallel connection of  

helical springs?
	[4M]

	
	
	
	

	18.
	a)
	The stress due to sudden load is twice the stress due to gradually applied load. Write  

inference of the above statement.
	[3M]

	
	b)
	Discuss the stresses in beams subjected to unsymmetrical bending by location of neutral  

axis.
	[3M]

	
	c)
	Distinguish between the thin cylindrical shell and thick cylindrical shell in respect of  

stresses set up in the shell material?
	[4M]
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