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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
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	What is the need of finding stresses in Mechanics of solids.
	L4
	CO1
	[2M]

	2
	Define polar modulus and what is its expression value for a shaft.
	L2
	CO2
	[2M]

	3
	Define the terms Shear force and Bending moment.
	L1
	CO3
	[2M]

	4
	What assumptions are taken in the analysis of shear stress in beams?
	L3
	CO4
	[2M]

	5
	What is Macaulay’s Method of beam deflection analysis.
	L2
	CO5
	[2M]

	6
	Why radial stress is absent in thin cylinders.
	L4
	CO6
	[2M]

	7
	Define principal stresses and principal planes.
	L1
	CO1
	[2M]

	8
	Explain pure bending with an example.
	L4
	CO3
	[2M]

	9
	What are the advantages of compound cylinders over single cylinder.
	L4
	CO6
	[2M]

	10
	Explain Poisson’s ratio with an example.

	L2
	CO1
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Derive an expression for Volumetric strain in terms Longitudinal strain and Poisson’s ratio.
	L3
	CO1
	[5M]

	
	b)
	A steel bar of length 2.5 m with a square cross-section 100 mm on each side is subjected to an axial tensile force of 1300 kN. Assume E = 200 GPa and Poisson ratio = 0.3. Determine increase in volume of the bar.  
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	What are principal stresses and what is its significance.
	L2
	CO2
	[5M]

	
	b)
	Determine the safe diameter of solid shaft, which transmits 500 kW at 100 r.p.m. The value of shear stress and the angle of twist are restricted to 100 MN/m2 and 1° in 1.5 m length respectively. The shaft is likely to  have a maximum torque 40% more than the mean. Take G = 8.5 × 104 MN/m2.
	L4
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Derive the relationship between SF, BM and rate of loading at a section of a beam.
	L3
	CO3
	[5M]

	
	b)
	A Cantilever beam of 6m long is loaded with three point loads of magnitudes 5kN, 3kN and 2 kN and is at a distance of 1m, 3m and 6m from the fixed end. It also carries a uniformly distributed load of 2 kN/m from 2nd meter to 4th meter from fixed end. Draw the shear force and bending moment diagrams indicating all salient features.
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Derive the shear stress formula for beams.
	L3
	CO4
	[5M]

	
	b)
	A simply supported beam, of span 8 m, carries a UDL of 16 kN/m over its full span. Draw the bending stress distributions across the depth of the sections where bending moment is maximum. The cross-section of the beam is uniform I – Section consisting of 150 mm x 10 mm flanges and 10 mm x 100 mm web.
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Establish the governing differential equations of the beams. What are its limitations?
	L3
	CO5
	[5M]

	
	b)
	A simply supported beam of span 10 m is carrying a point load of 10 kN at a distance of 6 m from left end. If E = 200 GN/m2 and I = 1000 x 106 mm4. Determine (i) Slope at left end, and (ii) Deflection under load 
	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Derive formula for Longitudinal and Circumferential stresses in thin cylinders. 
	L3
	CO6
	[5M]

	
	b)
	A compound cylinder is made by shrinking a cylinder of external diameter 300 mm and internal diameter of 250 mm over another cylinder of external diameter 250 mm and internal diameter 200 mm. The radial pressure at the junction after shrinking is 8 N/mm2. Find the final stresses set up across the section, when the compound cylinder is subjected to an internal fluid pressure of 84.5 N/mm2. 
	L3
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Explain the development of thermal stresses in compound cylinders.
	L4
	CO1
	[4M]

	
	b)
	Derive torsion equation for hollow circular shaft.
	L3
	CO2
	[3M]

	
	c)
	Draw the S.F. and B.M. diagrams for a simply supported beam carrying a uniformly distributed  load of w per unit length over the entire span. Also calculate the maximum B.M.
	L3
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	What do you mean by section modulus? Find an expression for section modulus for a rectangular, circular and hollow circular sections.  
	L3
	CO4
	[4M]

	
	b)
	Find an expression for deflection at any section  of a simply supported beam with an eccentric point load, using Macaulay’s method.
	L3
	CO5
	[3M]

	
	c)
	Find an expression for the change in volume of a thin cylindrical shell subjected to internal fluid  pressure.
	L3
	CO6
	[3M]
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