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Part A (10 x 2 = 20marks)

1. Define Degrees of Freedom. 
2. What are the different motions of the follower? 
3. Define the term Pressure angle in a gear. 
4. List the applications of reverted gear train. 
5. What is the difference between sliding friction and rolling friction? Give example. 
6. What are the advantages of wire ropes over fabric ropes? 
7. Differentiate static and dynamic balancing. 
8. Define sensitiveness of governors. 
9. List out the sources of the excitation in forced vibration. 
10. Define Damping ratio.

Part B (5 x 16 = 80marks)

11. a) Describe the mechanism obtained by inversions of four bar chain.
OR
b) A cam is to give the following motion to a knife-edgedfollower:
i. Outstroke during 60° of cam rotation;
ii. Dwell for the next 30° of cam rotation;
iii. Return stroke during next 60° of cam rotation,and
iv. [bookmark: _GoBack]Dwell for the remaining 210° of cam rotation
The stroke of the follower is 40 mm and the minimum radius of the cam is 50 mm. The follower moves with uniform velocity during both the out stroke and return strokes. Draw the profile of the cam when the axis of the follower passes through the axis of the cam shaft.
12. a) Two involute gears of 20° pressure angle are in mesh. The number of teeth on pinion is 20 and the gear ratio is 2. If the pitch expressed in module is 5 mm, and the pitch line speed is 1.2 m/s, assuming addendum as standard and equal to one module, find (i) the angle turned through by pinion when one pair of teeth is in mesh; and (ii) the maximum velocity of sliding.
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 r.p.m in the anticlockwise direction about the centre of the gear A which is fixed, determine the speed of gear B.
i. If the gear A instead of being fixed, makes 300 r.p.m in the clockwise direction, what will be the speed of gear B?
ii. Prove that the resultant unbalanced force is minimum when half of the reciprocating masses are balanced by rotating masses.
[image: ]
13. a) Find the width of the belt, necessary to transmit 7.5 kW to a pulley 300 mm diameter, if the pulley makes 1600 rpm and the co-efficient of friction between the belt and pulley is 0.3. Assume the angle of contact as 180o and the maximum tension in the belt is not to exceed 8 N/mm width.
OR
b)  An open belt drive connects two pulleys 1.2 m and 0.5 m diameter, on parallel shafts 4 metres apart. The mass of the belt is 0.9 kg per metre length and the maximum tension is not to exceed 2000 N. The coefficient of friction is 0.3. The 1.2 m pulley, which is the driver, runs at 200 r.p.m. Due to belt slip on one of the pulleys, the velocity of the driven shaft is only 450 r.p.m. Calculate the torque on each of the two shafts, the power transmitted, power lost in friction and efficiency of the drive. 
14. a) Explain Proell governor with suitable sketch and give its application.
OR
b) A shaft carries four masses A, B, C and 0 of magnitude 200 kg, 300 kg, 400 kg and 200 kg respectively and revolving at radii 80 mrn, 70 mm, 60 mm and 80 mm in planes measured from A at 300 rnrn, 400 mm and 700 mm. The angles between the cranks measured anticlockwise are A to B 45°, B to C 70° and C to 0 120°. The balancing masses are to be placed in planes X and Y. The distance between the planes A and X is 100 mm, between X and Y is 400 mm and between Y and 0 is 200 mm. If the balancing masses revolve at a radius of 100 mm, find their magnitudes and angular positions.
15. a) A mass of 10kg is suspended from one end of helical spring, the other end is being fixed. The stiffness of the spring is 10N/mm. The viscous damping causes the amplitude to decrease to one-tenth of the initial value in four complete oscillations. If a periodic force of 150 Cos 50t (N) is applied at the mass in the vertical direction. Find the amplitude of the forced vibrations.
OR
b) Derive the Natural Frequency of Free Longitudinal Vibrations using Equilibrium Method.
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