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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 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

	1.
	a)
	Derive the Expression for Euler’s Crippling load for a column subjected to axial load whose both ends are hinged?
	[8M]

	
	b)
	Design a hollow mild steel column, 6 m long, one end fixed, other end hinged, to carry an axial load of 480kN.Take the factor of safety as 3. The internal diameter is 0.65 times the external diameter. The Rankine’s, constants are 320 MPa and 1/7500.
	[7M]

	
	
	
	

	2.
	a)
	A rod, 2m in length and of rectangular cross section 88 mm X 44 mm is supported 

horizontally through pin joints. It carries a vertical load of 3.3 kN/m length and an axial thrust of 110 kN. If E = 208 kN/ mm2. Calculate the maximum stress induced.
	[8M]

	
	b)
	A uniform cross-section semi-circular beam radius 3m is simply supported by equally spaced three columns. The beam is subjected to two concentrated loads of magnitude 20 kN each and acting at the mid-span section of segment of the beam joining the two supports. Draw the bending moment and twisting moment diagram.
	[7M]

	
	
	
	

	3.
	
	The following data refer to an open coiled helical spring:

 Mean coil diameter = 50mm

Diameter of the spring = 6 mm

Helix angle = 30o
Number of turns = 10

Deflection of the spring = 12.5 mm

Young’s Modulus of the spring material = 210 kN/mm2
Rigidity Modulus of the spring material = 8.4 X 106 N/cm2


Determine:

i. the axial load
ii. bending stress
iii. Shearing stress
Determine also the axial twist which will induce a bending stress of 5600N/cm2.
	[15M]

	
	
	
	

	4.
	a)
	A span of Simply Supported Beam is 5 m and it carries a point load of 50KN at its mid span. The moment of inertia for the left half of the beam is 3I and that for the right is I. If I=20000 cm4 and E = 2 x 104kN/cm2, determine slope at supports and deflection at the centre.
	[8M]

	
	b)
	A rod 2000 mm long and 25 mm diameter is subjected to an axial pull of 50 kNapplied suddenly to rod. If young’s modulus for the bar material is 200 kN/mm2, determine themaximum stress induced in the bar and the elongation of bar.
	[7M]

	
	
	
	

	5.
	
	A 60 mm X 40 mm X6 mm unequal angle is placed with the longer leg vertical, and is used as a beam simply supported at the ends, over a span of 2 m. If it carries a uniformly distributed load of such magnitude as to produce the maximum bending moment of 0.12kN-m determine the maximum deflection of the beam. Take E = 2.1 X 105 N/ mm2.
	[15M]

	
	
	
	

	6.
	
	A cylindrical shell 920 mm long, 150 mm internal diameter, having a thickness of metal 8 mm, is filled with a fluid at atmospheric pressure. If an additional 20000 mm3of fluid is pumped into the cylinder find
       i) the pressure exerted by the fluid on the cylinder and 
       ii) the hoop stress induced.
	[15M]

	
	
	
	

	7.
	a)
	Classify columns and struts with a short description of each classification.
	[8M]

	
	b)
	Define Beam column? And recall the formulas for maximum bending moment and bending stress when a beam column subjected to point load at the centre of the  span?
	[7M]

	
	
	
	

	8.
	a)
	State the Mohr’s theorem I and Mohr’s theorem II for slope and deflection for actual beam.
	[8M]

	
	b)
	Distinguish between shear centre for symmetrical and unsymmetrical sections.
	[7M]
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