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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)
	Define the mechanism. Explain any one inversion of four bar chain.
	L1
	CO1
	[7M]

	
	b)
	Determine the degrees of freedom of the mechanism shown in Figure-1.
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Figure-1


	L5
	CO1
	[7M]

	
	
	
	
	
	

	2.
	
	In a pin jointed four bar mechanism ABCD, the lengths of various links are as follows: AB = 25 mm; BC = 87.5 mm; CD = 50 mm and AD = 80 mm. The link AD is fixed and the angle BAD = 135(. If the velocity of B is 1.8 m/s in the clockwise direction, find i. velocity and acceleration of the mid-point of BC, and ii. angular velocity and angular acceleration of the link CB and CD.
	L4
	CO2
	[14M]

	
	
	
	
	
	

	3.
	
	Describe any approximate straight-line motion mechanism with necessary equations.
	L3
	CO3
	[14M]

	
	
	
	
	
	

	4.
	
	Draw a lift diagram for a constant acceleration for the rise period and a constant deceleration for the fall period with the following data: Lift = 40 mm, Rise period = 100°, Dwell period at nose = 40°, Fall period = 90°, Dwell period at base radius = 130°.
	L4
	CO4
	[14M]

	
	
	
	
	
	

	5.
	
	Two 200 involute spur gears have a module of 6 mm.   The larger wheel has 36 teeth and the pinion has 16 teeth.   If the addendum were equal to one module, will the interference occur?   What will be the effect if the number of teeth on the pinion is reduced to 14?
	L4
	CO5
	[14M]

	
	
	
	
	
	

	6.
	
	Power is transmitted between two shafts by a V-belt whose mass is 0.9 kg/m length. The maximum permissible tension in the belt is limited to 2.2 kN. The angle of lap is 170° and the groove angle 45(. If the coefficient of friction between the belt and pulleys is 0.17, find: 1. velocity of the belt for maximum power; and 2. power transmitted at this velocity.
	L5
	CO6
	[14M]

	
	
	
	
	
	

	7.
	a)
	State and prove Aronhold Kennedy’s theorem.
	L1
	CO2
	[7M]

	
	b)
	Explain the different constrained motions.
	L2
	CO1
	[7M]

	
	
	
	
	
	

	8.
	
	An internal wheel B with 80 teeth is keyed to the shaft F. A fixed internal wheel C with 82 teeth is concentric with B. A compound wheel DE gears with two internal wheels. D has 28 teeth and gears with C, while E gears with B. The compound wheel revolves freely on a pin which projects from a disc keyed to a shaft a coaxial with F. If all the wheels have the same pitch and the shaft a makes800 rpm, what is the speed of F.
	L4
	CO5
	[14M]
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