[image: image1.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No: 5B306 





                 
      Date: 08-Mar-2021 (FN)
B.Tech II-Year I- Semester External Examination, March/April - 2021 (Supplementary)
MECHANICS OF SOLIDS (ME)
Time:
 3 Hours







                    Max.Marks:75


 
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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	A steel rod 15m long is at a temperature of 150C. Find the free expansion of the length when the temperature is raised to 650C. Estimate the temperature stresses produced when the expansion of the rod is fully prevented . Take      E = 200GN/m2  and α = 12 X 10-6  per 0c.

	L3
	CO1
	[8M]

	
	b)
	A brass rod of 20mm diameter was subjected to a tensile force of 40kN. The extension of the rod was found to be 254 divisions in the 200mm extension meter. I each division is equal to 0.001mm , Calculate the elastic modulus of the brass.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Discuss principal planes.

	L2
	CO2
	[7M]

	
	b)
	An element in a stressed material has tensile stress of 500MN/m2 and a compressive stress equal to 350MN/m2 acting on two mutually perpendicular planes and equal shear of 100MN/m2 on these planes. Determine the principal stresses and position of the principal planes, also find maximum shear stress.
	L4
	CO2
	[8M]

	
	
	
	
	
	

	3.
	
	A 6m long cantilever carries loads of 2kN and 3kN at 2m and 5m respectively from fixed end and a UDL of 10kN over its entire length .Calculate maximum SF and BM and Draw SF and BM diagrams for the same.
	L4
	CO3
	[15M]

	
	
	
	
	
	

	4.
	a)
	Outline  your understanding on section modulus. Calculate the same for a hollow rectangular section.

	L3
	CO4
	[7M]

	
	b)
	A hallow circular bar having outside diameter twice the inside diameter is used as abeam . From the bending moment diagram of the beam, it is found that the bar is subjected to a bending moment of 40kNm. If the allowable stress in the beam is to be limited to 100MN/m2, Analyze the inside diameter of the bar.
	L4
	CO4
	[8M]

	
	
	
	
	
	

	5.
	
	A cantilever beam 2 meters long is of rectangular section 100mm wide and 200mm deep. It carries  a uniformly distributed load of 2 kN per unit metre length for a length of 1.25metres from the fixed end and a point load of 0.8kN at the free end. Predict he deflection at the free end. Take E = 10GN/m2.
	L4
	CO5
	[15M]

	
	
	
	
	
	

	6.
	a)
	A vessal in the shape of a spherical shell of 1.20m internal diameter and 12mm shall thickness is subjected to pressure of 1.6N/mm2 Determine the stress induced in the material of the vessel and also find the charge in dimension of shell. Take E-2x105 N/mm2, μ or 1/m=0.33.


	L4
	CO6
	[8M]

	
	b)
	Illustrate the assumptions made in lames theory for thick cylinders.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Calculate the elongation of a bar due to its self weight.
	L2
	CO1
	[5M]

	
	b)
	Describe the assumptions in considering the Torsion of circular shafts.
	L2
	CO2
	[5M]

	
	c)
	Examine the boundary conditions of a SS beam.
	L2
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Define the term neutral axis, mention its importance.
	L1
	CO4
	[5M]

	
	b)
	Explain the basic bending equation .
	L1
	CO5
	[5M]

	
	c)
	Infer volumetric strain in thin cylinders in terms of longitudinal strain and circumferential strain.
	L1
	CO6
	[5M]
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