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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 15 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.
	
	With the help of neat sketches explain inversion of double slider crank mechanism.
	L2
	CO1
	[15M]

	
	
	
	
	
	

	2.
	
	In a simple steam engine, the lengths of the crank and the connecting rod are 125 mm and 500 mm respectively. The weight of the connecting rod is 40 kg and its centre of mass is 200 mm from the cross-head center. The radius of gyration about the center of mass is 120 mm. If the engine speed is 200 rpm, determine for the position when the crank has turned 30o from IDC,

(i) the velocity and acceleration of the center mass of connecting rod

       (ii) the angular velocity and acceleration of the rod
	L4
	CO2
	[15M]

	
	
	
	
	
	

	3.
	a)
	Draw the polar diagram of a Hooke’s joint.
	L1
	CO3
	[8M]

	
	b)
	The angle between the axes of two shafts joined by Hook’e joint is 25o. The driving shaft rotates at a uniform speed of 180 rpm. The driven shat carries a steady load of 7.5 kW. Calculate the mass of the flywheel of the driven shaft if its radius of gyration is 150 mm and the output torque of the driven shaft does not vary by more than 15% of the input shaft.
	L3
	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= 60mm

                                                          Lift of follower = 45mm

                                                        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.
	L4
	CO4
	[15M]

	
	
	
	
	
	

	5.
	a)
	What are the methods to avoid interference in gears?
	L2
	CO5
	[8M]

	
	b)
	A pinion has 24 teeth and drives a gear with 64 teeth. The teeth are of involute type with 200 pressure angle. The addendum and the module are 8mm and 20mm respectively. Determine path of contact, arc of contact and the contact ratio.
	L4
	CO5
	[7M]

	
	
	
	
	
	

	6.
	
	A leather belt transmits 10kW from a motor running at 600 rpm by an        open-belt drive. The diameter of the driving pulley of the motor is 350mm, centre distance between the pulleys is 4.m and speed of the driven pulley is 180rpm. The belt weight 1100kg/m3 and the maximum allowable tension in the belt is 2.5N/mm2. µ=0.25. Find the width of the belt assuming the thickness to be 10mm. Neglect the belt thickness to calculate the velocities.
	L3
	CO6
	[15M]

	
	
	
	
	
	

	7.
	a)
	Explain type, number and dimensional synthesis.
	L2
	CO1
	[5M]

	
	b)
	Differentiate Davis and Ackerman’s steering gear mechanism.
	L3
	CO2
	[5M]

	
	c)
	Sketch Robert Mechanism.
	L1
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	A Compound train consists of four gears. The number of teeth on gears A,B, C and D are 54,75,36 and 81 respectively. Gears B and C constitute a compound gear. Determine the torque on the output shaft if the gear A transmits 9 kW at 200 rpm and the train efficiency is 80%.
	L3
	CO4
	[8M]

	
	b)
	A chain drive is used for speed reduction from 240 rpm to 110 rpm. The number of teeth on the driving sprocket is 22. The centre to centre distance between two sprockets is 540mm and the pitch circle diameter of the driven sprocket is 480mm. Determine the number of teeth on the driven sprocket, pitch and the length of the chain.
	L4
	CO5
	[7M]
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