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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)
	Distinguish between incompletely constrained motion and successfully constrained motion, with examples.
	L2
	CO1
	[7M]

	
	b)
	Explain two inversions of single slider crank chain which are used for quick return motion in machine tools
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	
	In a slider-crank mechanism, the lengths of the crank and the connecting rod are 200mm and 800mm respectively. Locate all the I-centres of the mechanism for the position of the crank when it has turned 300 from the inner dead centre. Also, find the velocity of the slider and the angular velocity of the connecting rod if the crank rotate at 40 rad/s.
	L3
	CO2
	[14M]

	
	
	
	
	
	

	3.
	a)
	What is an automobile steering gear? What are its types? Which steering gear is preferred and why?
	L1
	CO3
	[7M]

	
	b)
	Explain and prove that the Hart’s mechanism is used for generating exact straight line motion.
	L6
	CO3
	[7M]

	
	
	
	
	
	

	4.
	
	Use the following data in drawing the profile of a cam in which a knife-edged follower is raised with uniform acceleration and deceleration and is lowered with simple harmonic motion: 

Least radius of cam = 60 mm 

Lift of follower = 45 mm 

Angle of ascent = 600 

Angle of dwell between ascent and descent = 400 

Angle of descent = 750 
If the cam rotates at 180 rpm, determine the maximum velocity and acceleration during ascent and descent.
	L5
	CO4
	[14M]

	
	
	
	
	
	

	5.
	
	An engine running at 150 rpm, drives a line shaft by means of a belt. The engine pulley is 750 mm diameter and the pulley on the line shaft being 450 mm. A 900 mm diameter pulley on the line shaft drives a 150 mm diameter pulley keyed to a dynamo shaft. Find the speed of the dynamo shaft, when 


i) there is no slip and 
  ii) there is a slip of 2% at each drive.
	L5
	CO5
	[14M]

	
	
	
	
	
	

	6.
	
	Figure below shows an epicyclic gear train. Two planet gears B and C having 30 teeth each are attached to the arm E and Gear A is having 40 teeth instead of 50, then find the number of revolutions made by the arm when: 

i) gear A makes one revolution Clockwise and D makes half a revolution anticlockwise and 

ii) gear A makes one revolution clockwise and D is stationary.
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	L5
	CO6
	[14M]

	
	
	
	
	
	

	7.
	a)
	What are the different Inversions of a Double Slider crank chain? Describe the working of the inversion (with a neat sketch) which can be used to convert rotary motion to reciprocating motion.
	L1
	CO1
	[5M]

	
	b)
	If a link AB is rotating with uniform angular velocity, and the location of its instantaneous center of rotation is known, how do you find the velocity of any point on AB? Explain with the necessary geometric construction.
	L6
	CO2
	[5M]

	
	c)
	Draw a neat sketch of the Robert’s mechanism, and explain its working. How do you find the location of the (tracing) point P which produces the approximate straight line motion?
	L1
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Write the expressions for the maximum velocity and maximum acceleration of the follower during its outstroke when the follower is moving with 

i) SHM 
ii) Uniform acceleration and retardation.
	L1
	CO4
	[5M]

	
	b)
	Explain briefly the concept of creep in belts.
	L6
	CO5
	[5M]

	
	c)
	Explain how you will determine the torques and the tooth loads in epicyclic gear train.
	L6
	CO6
	[4M]
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