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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


[image: image1.wmf]Answer all QUESTIONS.
	
	
	BCLL
	CO(s)
	Marks

	1
	Draw true stress-strain diagram for Mild steel.
	L2
	CO1
	[2M]

	2
	Why hollow circular shafts are preferred when compared to solid circular shafts.
	L4
	CO2
	[2M]

	3
	What are Sagging and Hogging bending moments.
	L2
	CO3
	[2M]

	4
	What is the section modulus for hollow circular beam.
	L2
	CO4
	[2M]

	5
	What are governing differential equations of beams.
	L3
	CO5
	[2M]

	6
	What are the types of stresses in thick and thin cylinders.
	L3
	CO6
	[2M]

	7
	What is the use of Mohr’s circle.
	L2
	CO2
	[2M]

	8
	What is the relationship between shear force and Bending moment.
	L2
	CO3
	[2M]

	9
	Derive formula for Longitudinal and Circumferential stresses in thin cylinders. 
	L2
	CO6
	[2M]

	10
	In what way overhanging beams are advantageous than simply supported beams.
	L4
	CO4
	[2M]








           Part – B


   
 Max.Marks:50

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

	11.
	a)
	Draw stress-strain diagram for mild steel material. Describe briefly about salient points.                                                                                                                                  
	L2
	CO1
	[5M]

	
	b)
	The diameter of the brass and steel segments of the axially loaded bar shown in Figure are 30 mm and 12 mm respectively. The diameter of the hollow section of the brass segment is 20 mm. Determine the maximum normal stress in the steel and brass, and the displacement of the free end. Assume Es = 2.1 × 105 N/mm2 and Eb = 1.05 × 105 N/mm2  


                                                                   
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Explain the construction of the Mohr’s circle.
	L2
	CO2
	[5M]

	
	b)
	Determine the diameter of the solid steel shaft which will transmit 120 kW at 200 RPM. Also determine the length of the shaft if the twist must no exceed 1.50 over the entire length. The maximum shear stress is limited to 50 N/mm2. Take modulus of rigidity = 8 x 104 N/mm2 .
	L3
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Explain the type of beams in detail.
	L2
	CO3
	[5M]

	
	b)
	A horizontal beam 10 m long is carrying a uniformly distributed load of 1 kN/m. The beam is supported on two supports 6m apart. Find the position of the supports, so that bending moment on the beam is as small as possible. Also draw the shear force and bending moment diagrams indicating all salient features.
	L4
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Derive bending Equation for beams.
	L3
	CO4
	[5M]

	
	b)
	An I - section beam 350 mm (deep) x 150 mm (wide) 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,
i) Find the maximum shear stress developed in the I – section.
ii) Sketch the shear stress distribution across the section.
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	What is Macaulay’s Method of beam deflection analysis. What are its advantage over direct integration method.
	L3
	CO5
	[5M]

	
	b)
	A simply supported beam AB of length 4m and cross section 200 mm x 400 mm is loaded with two point loads 10 kN and 20 kN at a distance 1m and 2m from left end respectively. Find
i) Slopes at end A and B

ii) Deflections under the loads

Take E = 2 x 104 N / mm2 
	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Derive Lame’s equation for thick cylinders 
	L2
	CO6
	[5M]

	
	b)
	A closed cylindrical vessel made of steel plates 4 mm thick with plane ends, carries fluid under a pressure of 3 N/mm2. The diameter of cylinder is 25 cm and length is 75 cm, calculate the longitudinal and hoop stresses in the cylinder wall and determine the  change in diameter, length and volume of the cylinder. Take E = 2.1 × 105 N/mm2 and µ = 0.286.
	L3
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Derive an expression for deflection of tapered circular bar subjected to axial pull.  
	L2
	CO1
	[5M]

	
	b)
	An element in plane stress at the surface of a large machine is subjected to stress σx = 150 MPa, σy = 50 MPa and ζxy = 40 MPa. Construct Mohr’s circle, determine the following properties:

i) The principal stresses and its planes,

ii) The maximum shear stresses and its planes.
	L3
	CO2
	[5M]

	
	
	
	
	
	

	18.
	a)
	A rectangular beam 300 mm deep is simply supported over a span of 4 m. What uniformly  distributed load per metre, the beam may carry if the bending stress is not to exceed 120 N/mm2?  Take I = 8 × 106 mm4.
	L4
	CO4
	[5M]

	
	b)
	A wooden beam 4 m long, simply supported at its ends, is carrying a point load of 7.25 kN at  its centre. The cross-section of the beam is 140 mm wide and 240 mm deep. If E for the beam = 6 × 103 N/mm2, find the deflection at the centre.
	L3
	CO5
	[5M]
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