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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 a short notes on rankines formula.
	[3M]

	2.
	How to find out the position of neutral axis in curved bars?
	[3M]

	3.
	Define polar modulus? Give the formulae for solid and hollow shaft.
	[3M]

	4.
	What are the maximum and minimum stresses incase of chimneys? Write the procedure.
	[3M]

	5.
	Give the reasons for unsymmetrical bending.
	[3M]

	6.
	What is compound cylinder? Write a short notes on it.
	[2M]

	7.
	Discuss the limitations of Eulers formulae.
	[2M]

	8.
	Define spring? Enumerate and explain the type of springs.
	[2M]

	9.
	What are the stresses acting in thin cylinders? Write their expressions.
	[2M]

	10.
	What is beam column? What are the forces acting on it?
	[2M]









Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Using rulers formula, calculate the critical stresses for a series of struts having slenderness ratio of 40,80,120,160 and 200 under the following conditions:

i)both ends hinged

ii)both ends fixed
	[5M]

	
	b)
	A hollow cylindrical cast iron is 4m long with both ends fixed. Determine the minimum diameter of the column if it has to carry a safe load of 250 KN with a factor of safety of 5.Take the internal diameter as 0.8 times the external diameter. Take бc=550N/mm2 and a= 1/1600 in Rankines formula .
	[5M]

	
	
	
	

	12.
	a)
	A solid circular shaft and a hollow circular shaft whose inside diameter is ¾ of the outside diameter, are of same material, of equal lengths and are required to transmit a given torque. Compare the weights of these two shafts if the maximum shear stress devoleped in the two shafts are equal.
	[5M]

	
	b)
	Calculate the diameters of a hollow shaft of the same length and same cross sectional area as a solid shaft of 15cm diameter if the strain energy in the hollow shaft is 25% greater than that of solid shaft transmitting the same torque at the maximum shear stress.
	[5M]

	
	
	
	

	13.
	a)
	A trapezoidal masonry dam is of 18m height. The dam is having water up to a depth of 15m on its vertical side. The top and bottom width of dam are 4m and 8m respectively. The weight density of masonry is given as 19.62Kn/m3 Determine:

i. The resultant force on the dam per meter length.

ii. The point where the resultant cuts the base, and

iii. The maximum and minimum stress intensities at the base 


	[5M]

	
	b)
	Determine the maximum and minimum stresss at the base of an hollow circular chimney of height 20m with external diameter 4m and internal diameter 2m.The chimney is subjected to a horizontal wind pressure of intensity 1Kn/m2.The specific weight of the material of the chimney is 22 Kn/m3
	[5M]

	
	
	
	

	14.
	a)
	Determine location of neutral axis, maximum and minimum stress and ratio of maximum and minimum stress, when a curved beam of rectangular cross section of width 20mm and of depth 40mm is subjected to pure bending of moment +600 Nm. the beam is curved in a plan parallel to depth. the mean radius of curvature is 50mm.also plot the variation of stresses across the section.
	[5M]

	
	b)
	Derive the expression for beam column with transverse uniformly distributed load.
	[5M]

	
	
	
	

	15.
	a)
	A cylindrical thin drum 80 cm in diameter and 3m long has a shell thickness of 1cm. if the drum is subjected to an internal pressure of 2.5 N/mm2,determine the change in diameter, change in length, change in volume.


	[5M]

	
	b)
	A thick spherical shell of 200mm internal diameter is subjected to an internal fluid pressure of 7N/mm2. If the permissible tensile stress in the shell material is 8N/mm2, find the thickness of the shell.
	[5M]

	
	
	
	

	16.
	a)
	A cantilver of length 1m carries a point load of 2000N at the free end. The cross section of the cantilever is an unequal angle of dimensions100mm by60mm and 10mm thick. The small leg of angle i. e  60mm is horizontal. The load passing through the centriod of the cross section. Determine the position of neutral axis and magnitude of maximum stress  set up, at the fixed section of cantilever/
	[5M]

	
	b)
	Determine the deflections of beams in unsymmetrical bending. Write the method for finding the bending stress in unsymmetrical bending.
	[5M]

	
	
	
	

	17.
	a)
	A hollow mild steel 6m long 4cm internal diameter and 5mm thick is used as a strut with both ends hinged. Find the crippling load and safe load taking factor of safety as 3 take E=2x105 N/mm2
	[4M]

	
	b)
	A leaf spring carries a central load of 3000N. The leaf spring is to be made of 10 steel plates 5cm wide and 6mm thick. If the bending stress is limited to 150N/mm2 determine length of the spring, deflection at the centre of the spring. take E=2x105 N/mm2
	[4M]

	
	c)
	Write the assumptions made in the derivation of stresses in a curved bar.
	[2M]

	
	
	
	

	18.
	a)
	Determine the maximum and minimum stresses in a rectangular dam.
	[4M]

	
	b)
	A closed cylindrical vessel made of steel plates 4mm thick with plane ends, carries fluid under a pressure of 3N/mm2.The diameter of cylinder is 25 cm and length is 75 cm, calculate the longitudinal and hoop stresses in the cylinder wall and determine the change in diameter, length and volume of the cylinder. Take E=2.1x105 N/mm2 and µ=0.286.
	[4M]

	
	c)
	Give the reasons for unsymmetrical bending.
	[2M]
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