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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.

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 15 MARKS.
	1.
	
	Two vertical rods one of steel and the other of copper are each rigidly fixed at the top and 600 mm apart. The diameter and length of each rod are 30 mm and 375 mm respectively. A cross bar fixed to the rods at the lower ends carries a load of 5 kN such that the cross bar remains horizontal even after loading. Find the stress in each rod and the position of the load on the bar. ES = 200 GPa and EC = 100 GPa.
	[15M]

	
	
	
	

	2.
	
	Draw the Mohr’s stress circle for a bi-axial stress having two direct stress of         σx = 180N/mm2, σy = 120 N/mm2,τxy = 80 N/mm2. Determine the principal stresses and maximum shear stress from Mohr’s circle and analytical method
	[15M]

	
	
	
	

	3.
	
	Draw the S.F. and B.M. diagrams for a cantilever of length 5 m loaded in such a way that a concentrated load of 2 kN is at 1 m from free end a UDL of 2 kN is at 2 m to 4m from free end
	[15M]

	
	
	
	

	4.
	a)
	A rectangular beam of 200 mm width and 300 mm depth is simply supported over a span of 8m. What uniformly distributed load per meter the beam may carry, if the bending stress is not to exceed 120 N/mm2.
	[10M]

	
	b)
	Write assumptions of deriving simple bending equation
	[5M]

	
	
	
	

	5.
	
	A cantilever beam of length 2 m carries a uniformly distributed load of 2.5 KN/m run for a length of 1.25 m from the fixed end and a point load of 1 kN at the free end. Find the deflection at the free end if the section is rectangular 120 mm wide and 240 mm deep; find the deflection at the free end. Take E = 1 x 104 N/mm2.
	[15M]

	
	
	
	

	6.
	a)
	Explain briefly about compound cylinder.
	[5M]

	
	b)
	A thin cylinder, 50 mm internal diameter and 1 mm wall thickness is closed at its ends and subjected to a torque of 50 kNm. The axis of which coincides with the axis of the cylinder. The internal pressure is 1 N/mm2. Calculate the Principal stresses and maximum shear stress for a point on the outside surface of the cylinder.
	[10M]

	
	
	
	

	7.
	
	A bar of brass 25 mm diameter is enclosed in a steel tube of 50 mm external diameter and 25 mm internal diameter. The bar and the tube are both initially 1m long and are rigidly fastened at both ends. Find the stresses in two materials when the temperature rises from 150C to 950C. If the composite bar is then subjected to an axial load of 60 kN, find the resulting stresses. E steel = 200×103 MPa α steel = 11.6 × 10−6/0C. E brass = 100×103 MPa α brass = 18.7 × 10−6/0C
	[15M]

	
	
	
	

	8.
	
	An I-section beam 340 mm x 200 mm has a web thickness of 10 mm and flange thickness of20mm. It carries a shearing force of 100 kN. Sketch the shear stress distribution across the section.
	[15M]
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