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PART-A
Answer All the questions.
	Q.No.
	Questions
	Marks
	CO
	BTL



	1.  a
	State the relationship between Young’s Modulus and Modulus of Rigidity.


	2
	1
	1


	b
	Define proof resilience.
	2
	1
	1


	c
	What do you understand by the term point of contraflexure?
	2
	2
	2


	d
	What is meant by circumferential stress (or hoop stress) and longitudinal stress?
	2
	2
	1


	e
	Write the assumptions made in the theory of simple bending?
	2
	3
	1


	f

	Define Moment of resistance.
	2
	3
	1

	g

	List any two methods of determining slope and deflection of loaded beam?
	2
	4
	1

	h

	Define Strain Energy.


	2
	3
	1

	i

	Explain briefly why hollow circular shafts are preferred when compared to solid circular shafts?
	2
	5
	2

	j

	Differentiate closed coil helical springs and open coil helical springs.


	2
	5
	2


PTO

PART-B
Answer Any Five questions.

	Q.No.
	
	                                                             Questions
	Marks
	CO
	BTL



	2.
	
	A mild steel rod of 20 mm diameter and 300 mm long is enclosed centrally inside a hollow copper tube of external diameter 30 mm and internal diameter 25 mm. The ends of the rod and tube are brazed together, and the composite bar is subjected to an axial pull of 40 KN. If E for  steel and copper is 200 GN/m2 and 100 GN/m2 respectively, find the stresses developed in the  rod and in  the tube also find the extension of the rod.


	8
	1
	3


	3.
	
	A horizontal girder which is freely supported at its ends and has a span of 9 m supports a uniformly distributed load of 20 kN/m run over the whole span and also two concentrated loads of 30 kN and 40 kN at points 6 m and 7.5 m respectively from the left support. Draw the bending moment and shear force diagrams and also find the maximum value of bending moment and shear force.


	8
	2
	3


	4.
	
	A timber beam of rectangular cross section of length 8m is simply supported. The beam carries UDL of 12 kN/m over the entire length. If the depth is 2 times the width and stress in the timber is not to exceed 8N/mm2. Solve for suitable dimensions of the beam. 

	8
	3
	3

	5.
	
	Derive an expression for the slope and deflection of a simply supported beam subjected to uniformly distributed load.


	8
	4
	3

	6.
	
	A hollow shaft with diameter ratio 3/5 is required transmit 450 kW at 120rpm. The shearing stress in the shaft must not exceed 60 N/mm2 and the twist in a length of 2.5 m is not to exceed 1°. Calculate the minimum external diameter of the shaft. C= 80 N/mm2.


	8
	5
	3

	7.
	a
	A 5 mm thick aluminum plate has a width of 300 mm and a length of 600 mm subjected to pull of 15000 N and 9000 N respectively in axial and transverse direction. Determine the normal, tangential and resultant stresses on a plane 40 degree to the greatest stress.


	4
	1
	2

	
	b
	A cylindrical shell 90 cm long, 15 cm internal diameter, having thickness of metal 8 mm is filled with fluid at atmospheric pressure. If an additional 20 cm3 of fluid is pumped into the cylinder, find (i) the pressure exerted by the fluid on the cylinder, and (ii) the hoop stress induced. Take Young’s modulus E = 200 GPa and poisson ratio ν=0.3


	4
	2
	4

	8.
	a
	An I - section beam with 5cmx2cm flanges and 1cmx8cm web.. It carries at a cross section a shear force of 200 kN. Determine the maximum shear stress developed in the I – section. Also sketch the shear stress distribution across the section.


	8
	3
	3


	
	
	
	
	
	

	9.
	
	A close coiled helical spring is to have a stiffness of 1.5 N/mm of compression under a maximum load of 60 N and maximum shearing stress of 125 N/mm2. The solid length of the spring (ie., when the coils are touching) is to be 50 mm. Find the diameter of the wire, mean diameter of the coil and no. of coil required. Take C= 4.5x104 N/mm2.


	8
	5
	3
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