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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.





Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 



Max.Marks:20
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	BCLL
	CO(s)
	Marks

	1
	State and derive Hooke’s law.
	L1
	CO1
	[2M]

	2
	Write down torsion equation with units
	L4
	CO2
	[2M]

	3
	Define point of contra flexure? In which beam it occurs?
	L2
	CO3
	[2M]

	4
	What is the section modulus formula for rectangular section?
	L3
	CO4
	[2M]

	5
	State and Explain macaulay’s method.
	L2
	CO5
	[2M]

	6
	Explain longitudinal and circumferential stress of cylinder.
	L4
	CO6
	[2M]

	7
	Define strain energy and resilience.
	L1
	CO1
	[2M]

	8
	What is the section modulus formula for circular section?
	L3
	CO3
	[2M]

	9
	A thin cylinder of diameter d is subjected to internal pressure p . Write down the expression for hoop stress and longitudinal stress.
	L3
	CO6
	[2M]

	10
	What is shear stress of hollow circular shaft of major diameter(D) and minor diameter (d) in mm 
	L4
	CO5
	[2M]








           Part – B


   
 Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Derive all the relationships between elastic constants.
	L2
	CO1
	[5M]

	
	b)
	A copper rod 25mm in diameter is encased in a steel tube 30mm internal diameter and 35mm external diameter. The ends are rigidly attached. The composite bar is 500mm long and is subjected to an axial load of 30kN.Find the stresses induced in the rod and the tube. Take E for steel as 2x105N/mm2 and E for copper as 1x105N/mm2.
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	
	A rectangular block of material is subjected to a tensile stress of 110 N/mm2 on one plane and a tensile stress of 47 N/mm2 on the plane at right angles to the former. Each of the above stresses is accompanied by a shear stress of 63 N/mm2 and that associated with the former tensile stress tends to rotate the block anticlockwise. Find : (i) the direction and magnitude of each of the principal stress and (ii) magnitude of the greatest shear stress
	L3
	CO2
	[10M]

	
	
	
	
	
	

	13.
	a)
	Draw the BMD and SFD for a cantilever beam subjected to central concentrated load.
	L3
	CO3
	[5M]

	
	b)
	A 10 m long simply supported beam carries two point loads of l0kN and 6kN at 2m and 9m respectively from the left end. It also carries a uniformly distributed load of 4kN/m run for the length between 4m to 7m from the left end. Draw shears force and bending moment diagrams. State the position and magnitude of maximum bending moment.
	L4
	CO3
	[5M]

	
	
	
	
	
	

	14.
	
	An I-section beam 350 mm × 150 mm has a web thickness of 10 mm and a flange thickness of 20 mm. If the shear force acting on the section is 40 kN, find the maximum shear stress developed in the I-section. Sketch the shear stress distribution across the section.
	L3
	CO4
	[10M]

	
	
	
	
	
	

	15.
	a)
	A beam with a span of 6 metres carries a point load of 40kN at 2 metres from the left support.If,for the section 

Ixx =73.3x10-6m4 and E=200GN/m2,find

i)The  deflection under the load

ii) The position and amount of maximum deflection
	L3
	CO5
	[5M]

	
	b)
	State and derive Differential equation for the elastic line of a beam.
	L2
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	A 2m long thin cylindrical shell (both ends closed), internal diameter 90cm and thickness 12mm, is subjected to internal pressure 2N/mm2. Find

i) Hoop and longitudinal stresses,

ii)  Changes in diameter and length shell. 

Take E = 2×105 N/mm2 and Poisson’s ratio = 0.3.
	L4
	CO6
	[5M]

	
	b)
	Derive an expression for maximum principal stress in a thick cylindrical shell subjected to internal pressure only.
	L3
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Define Bulk modulus. Calculate the change in volume of a cubical block of side 120 mm subjected to a hydrostatic pressure of 70 MPa. Take Poisson’s ratio 0.28 and young’s modulus 200 GPa.
	L3
	CO1
	[4M]

	
	b)
	Define the terms: Principal planes and Principal stresses. Also explain their uses. 
	L2
	CO2
	[3M]

	
	c)
	State and analyze the sign conventions for shear force & bending moment in general?.
	L4
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Derive and explain the classic bending equation.
	L4
	CO4
	[4M]

	
	b)
	Why moment method is more useful when compared with double integration?
	L4
	CO5
	[3M]

	
	c)
	Write the equation of longitudinal strain in a cylindrical shell, which is subjected to an internal fluid pressure ‘P’
	L2
	CO6
	[3M]
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