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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 14 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)
	Explain the following theories of failure:

 i. Maximum principal stress theory 

ii. Maximum shear stress theory 

iii. Maximum principal strain theory
	L2
	CO1
	[7M]

	
	b)
	The stresses at a point in a member are σX=90 N/mm2 ,σY=20 N/mm2 , Shear stress=80 N/mm2 , σYt=300 N/mm2 . Find the factor of safety by:

 i. Maximum shear stress theory 

ii. Maximum Distortion energy theory
	L5
	CO1
	[7M]

	
	
	
	
	
	

	2.
	
	A cantilver beam of section width 50mm and depth 150mm is 1.5m long, is struck by load of 1000N which falls from a height of 10mm at its free end. Determine max.deflection, maximum stress, impact factor and maximum load intensity. Also determine static deflection and static stress.
	L5
	CO2
	[14M]

	
	
	
	
	
	

	3.
	
	Design and draw a sleeve and cotter joint to resist a tensile load of 65 kN. All parts of the joint are made of the same material with the following allowable stress

Allowable tensile stress     = 60 MPa

Allowable shear   stress     = 80 MPa

Allowable crushing  stress = 130 MPa
	L6
	CO3
	[14M]

	
	
	
	
	
	

	4.
	a)
	Discuss the design procedure for leaf springs.
	L4
	CO4
	[7M]

	
	b)
	A laminated leaf spring is to carry 3400N with a max. deflection of about 31mm. The spring must be supported at the ends, the distance between the supports being 650mm and is loaded at the center, allow a maximum stress if 420N/mm2.Find i). The stress which will be induced if the load comes down with a shock, deflection of the spring is 75mm, 

ii) the impact energy absorbed, 

iii) the height from which the load must drop and 
iv) the corresponding impact factor force. Number of leaves is 6 of width 51mm each, thickness of the leaf is 5.46mm.
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	A steam engine of effective diameter 300 mm is subjected to a steam pressure of 1.5MPa. The cylinder head is connected by 8 bolts having yield point 330MPa and endurance limit at 240MPa. The bolts are tightened with an initial preload of 1.5 times the steam load. A soft copper gasket is used to make the joint leak-proof. Assuming factor of safety 2, find the size of the bolt required. The stiffness factor for copper gasket may be taken as 0.5.  

	L3
	CO5
	[8M]

	
	b)
	Discuss on bolts of uniform strength
	L2
	CO5
	[6M]

	
	
	
	
	
	

	6.
	a)
	Calculate the maximum torsional moment that a 50mm diameter solid steel shaft welded to a flat plates can sustain when the leg of the fillet weld is 12.5mm. Assume that the stress is applied under static conditions. Allowed shear stress is 75MPa.
	L5
	CO6
	[8M]

	
	b)
	Why welding is selected as a fabrication process and list the advantages of welding joints.
	L1
	CO6
	[6M]

	
	
	
	
	
	

	7.
	a)
	Draw a stress-strain diagram for mild steel specimen and discuss its salient points
	L2
	CO1
	[5M]

	
	b)
	List the Factors Considered While Designing Against Fatigue
	L1
	CO2
	[5M]

	
	c)
	Discuss the flexible couplings? Illustrate your answer with neat sketch and indicate there on its leading dimensions for shaft size of ‘d’.
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Discuss the construction details of a leaf spring.
	L2
	CO4
	[5M]

	
	b)
	Discuss the various factors considered in the selection of a thread profile.
	L2
	CO5
	[5M]

	
	c)
	Justify the concept of strength of a weld and how is it calculated for a lap joint.
	L3
	CO6
	[4M]
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