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PartA - Answer ALL Questions.                    10x 2 = 20 Marks 

No. Question KL 

1. Define link and list the various types of link. K1 
2. State Grashof’s law for a four-bar linkage. K1 
3. What are the methods for determining the velocity of a point on a link? K2 

4. Illustrate Aronhold Kennedy theorem. K2 

5. Define pressure angle of cam. K1 

6. Write down the formulae for velocity and acceleration for follower with UAR. K2 

7. List out the applications of epicyclic gear train. K2 

8. What is reverted gear train? K2 

9. What are the functions of clutch? K2 

10. Discuss the advantages of V belts. K2 
Part B - Answer ALL Questions.                    5 x 16 = 80 Marks 

No Question Marks KL 
11. (a) Explain the inversions of single slider crank chains with neat sketches. 16 K2 

OR 
 (b) What is inversion of mechanism? Describe various inversions of four bar 

mechanism and double slider crankmechanism with sketches. 16 K2 
 
12. (a) The crank of a slider crank mechanism rotates clockwise at a constant 

speed of 300 rpm. The crank is 150 mm and the connecting rod is  
600 mm long. Determine: 1. Linear velocity and acceleration of the 
midpoint of the connecting rod, and 2. angular velocity and angular 
acceleration of the connecting rod, at a crank angle of45° from inner dead 
centre position. 16 K3 

OR 
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 (b) Locate all the instantaneous centres of the slider mechanism shown in 
figure 1. The lengths of crank OB and connecting rod AB are 100mm and 
400 mm respectively. If the crank rotates clockwise with an angular 
velocityof 10 rad/s, find a. velocity of slider A and 2. Angular velocity of 
connecting rod AB. 

 
Figure 1. 16 K3 

 
13. (a) A cam is to be designed for a knife edge follower with the following 

data: 1. Cam lift = 40 mm during 90° of cam rotation with simple 
harmonic motion. 2. Dwell for the next 30°. 3. During the next 60° of 
cam rotation, the follower returns to its original position with simple 
harmonic motion. 4. Dwell during the remaining 180°. Design the 
profile of the cam whenthe line of stroke is offset 20 mm from the axis 
of the cam shaft. The radius of the base circle of the cam is 40 mm.  16 K6 

OR 
 (b) Design a cam for operating the exhaust valve of an oil engine. It is 

required to give equal uniform acceleration and retardation during 
opening and closing of the valve each of which corresponds to 60° of cam 
rotation. The valve must remain in the fully open position for 20° of cam 
rotation. The lift of the valve is 37.5 mm and the least radius of the cam is 
40 mm. The follower is provided with a roller of radius 20 mm and its line 
of stroke passes through the axis of the cam. 16 K6 

 
14. (a) A pinion having 30 teeth drives a gear having 80 teeth. The profile of the 

gears is involute with 20° pressure angle, 12 mm module and 10 mm 
addendum. Find the length of path of contact, arc of contact and the 
contact ratio. 16 K3 

OR 
 (b) In an epicyclic gear train, an arm carries two gears A and B having 36 and 

45 teeth respectively. If the arm rotates at 150 rpm. in the anticlockwise 
direction about the centre of the gear A which is fixed, determine the 
speed of gear B. If the gear A instead of being fixed, makes 300 rpm. in 
the clockwise direction, what will be the speed of gear B? 

 Figure 2. 16 K3 
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15. (a) Find the power transmitted by a belt running over a pulley of  
600 mmdiameter at 200 rpm. The coefficient of friction between the 
belt and the pulley is 0.25, angle of lap160° and maximum tension 
in the belt is 2500 N. 16 K3 

OR 
 (b) A single plate clutch, effective on both sides, is required to transmit 

25 kWat 3000 rpm. Determine the outer and inner radii of frictional 
surface if the coefficient of friction is0.255, the ratio of radii is 1.25 
and the maximum pressure is not to exceed 0.1 N/mm. Also 
determinethe axial thrust to be provided by springs. Assume the 
theory of uniform wear. 16 K3 
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