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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.  







Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	What do you mean by completely and successfully constrained motion?

	[3M]

	2.
	Define space centrode and body centrode.





	[3M]

	3.
	Why Ackerman’s steering mechanism is preferred over Davi’s mechanism.
	[3M]

	4.
	Classify the followers according to type of motion.




	[3M]

	5.
	Calculate the train value for compound gear train.




	[3M]

	6.
	Define creep in belts.








	[2M]

	7.
	When Coriolis component of acceleration comes in mechanisms?


	[2M]

	8.
	Define pressure angle in Cams.







	[2M]

	9.
	Write expressions for initial tension and centrifugal tension in belt drives.

	[2M]

	10.
	Draw the reverted gear train.







	[2M]









Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	
	Explain inversions of single slider crank mechanism with neat sketches.
	[10M]

	
	
	
	

	12.
	
	A crank and rocker mechanism ABCD has the following dimensions:

AB = 0.75 m; BC = 1.25 m; CD = 1 m; AD = 1.5 m; BE = 437.5 mm, CE = 87.5 mm and CF = 500 mm. E and F are two points on the coupler link BC. AD is fixed link. BEC is read clockwise and F lies on BC produced. Crank B has angular velocity of 20.94 rad/s counter-clockwise and a deceleration of 280 rad/s2 at the instant <DAB = 60o. Find the 

(i) instantaneous linear acceleration of C, E and F
(ii) instantaneous angular velocities and accelerations of links BC and CD


	[10M]

	
	
	
	

	13.
	a)
	Derive an expression for the geometrical condition for correct steering.
	[3M]

	
	b)
	The driving shaft of a Hooke’s  joint has a uniform angular speed of 280 rpm. Determine the maximum permissible angle between the shaft axes to permit a maximum variation in speed of the driven shaft by 8% of the mean speed.
	[7M]

	
	
	
	

	14.
	
	Draw the profile of a cam operating a roller reciprocating follower having a lift of 35mm. The line of stroke of the follower passes through the axis of the cam shaft. The radius of the roller is 10mm and the minimum radius of the cam is 40mm. The cam rotates at 630 rpm counter-clockwise. The follower is raised with simple harmonic motion for 900 of the cam rotation, dwells for next 600 and then lowers with uniform acceleration and deceleration for the next 1500. The follower dwells for the rest of the cam rotation.
	[10M]

	
	
	
	

	15.
	a)
	Find the minimum number of teeth on a pinion of standard addendum and 200 pressure angle to avoid interference between a rack and pinion.
	[5M]

	
	b)
	The velocity ratio of two spur gears in mesh is 0.4 and the centre distance is 75mm. for a module of 1.2mm, find the number of teeth of the gears. What will be the pitch line velocity of the pinion speed is 800 rpm? Also find the speed of the gear wheel.

	[5M]

	
	
	
	

	16.
	a)
	Derive the condition for maximum power transmission by a belt drive considering the effect of centrifugal tension.
	[5M]

	
	b)
	A V-belt weighting 1.6kg/m run has an area of cross-section of 750 mm2. The angle of lap is 1650 on the smaller pulley which has a groove angle of 400. µ =0.12. The maximum safe stress in the belt is 9.5 N/mm2. What is the power that can be transmitted by the belt at a speed of 20 m/s?
	[5M]

	
	
	
	

	
	
	
	

	17.
	a)
	Explain inversions of a double slider crank mechanism.
	[5M]

	
	b)
	Sketch and explain Hart Mechanism.



	[5M]

	
	
	
	

	18.
	a)
	An epicyclic gear consists of a pinion, a wheel of 40 teeth and an annulus with 84 internal teeth concentric with the wheel. The pinion gears with the wheel and the annulus. The arm that carries the axis of the pinion rotates at 100rpm. If the annulus is fixed, find the speed of the wheel; if wheel is fixed, find the speed of the annulus.

	[5M]

	
	b)
	Derive an expression for the tension ratios for open belt drive.
	[5M]
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