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Part – A (compulsory) 
Answer the following (10x2=20 Marks) 

1. Define Degrees of Freedom.  
 
2. Define Instantaneous centre. 
 
3. Define tangent cam? 
  
4. Define undercutting in cam. How it occurs?  
 
5. Define Pitch curve.  
 
6. What is the advantage of a compound gear train over a simple gear train?  
 
7. What is an angle of obliquity in gears? 
 
8. What are the advantages and limitations of gear drive? Write any two. 
 
9. How is angular momentum defined? 
 
10. What is precessional angular motion? 
  

 Part – B 
Answer any 5 out of 7 questions (5 x 10= 50 marks) 

11. The turning moment diagram for a multicylinder engine has been drawn 
to a scale 1 mm = 600 N-m vertically and 1 mm = 3° horizontally. The 
intercepted areas between the output torque curve and the mean 
resistance line, taken in order from one end, are as follows: + 52, – 
124, + 92, – 140, + 85, – 72 and + 107 mm2, when the engine is 
running at a speed of 600 r.p.m. If the total fluctuation of speed is not 
to exceed ± 1.5% of the mean, find the necessary mass of the flywheel 
of radius 0.5 m.                                                                 (10 marks) 

 
12. A vertical double acting steam engine has a cylinder 300 mm diameter 

and 450 mm stroke and runs at 200 r.p.m. The reciprocating parts has 
a mass of 225 kg and the piston rod is 50 mm diameter. The connecting 
rod is 1.2 m long. When the crank has turned through 125° from the 
top dead centre, the steam pressure above the piston is 30 kN/m2 and 
below the piston is 1.5 kN/m2. Calculate the effective turning moment 
on the crank shaft.                                                             (10 marks) 



 
 
 
13. Construct the profile of a cam to suit the following specifications: Cam 

shaft diameter = 40 mm; Least radius of cam = 25 mm; Diameter of 
roller = 25 mm; Angle of lift = 120°; Angle of fall = 150°; Lift of the 
follower = 40 mm; Number of pauses are two of equal interval between 
motion, during the lift, the motion is S.H.M. During the fall the motion is 
uniform acceleration and deceleration. The speed of the cam shaft is 
uniform. The line of stroke of the follower is off-set 12.5 mm from the 
centre of the cam.                                                              (10 marks) 

 
14. A pair of 20° full depth involute spur gears having 30 and 50 teeth 

respectively of module 4 mm are in mesh. The smaller gear rotates at 
1000 r.p.m. Determine:  
a. Sliding velocities at engagement and at disengagement of pair of a 

teeth.                                                                              (7marks) 
b. Contact ratio.                                                                    (3 mark) 

 
15. i. Explain the Fundamental Law of Gear-Tooth Action.             (5 marks) 
     ii. Terminology for Spur Gears.                                               (5 marks) 
 
16. The turbine rotor of a ship has a mass of 2000 kg and rotates at a speed 

of 3000 r.p.m. clockwise when looking from a stern. The radius of 
gyration of the rotor is 0.5 m. Determine the gyroscopic couple and its 
effects upon the ship when the ship is steering to theright in a curve of 
100 m radius at a speed of 16.1 knots (1 knot = 1855 m/hr).  
Calculate also the torque and its effects when the ship is pitching in 
simple harmonic motion, the bow falling with its maximum velocity. The 
period of pitching is 50 seconds and the total angular displacement 
between the two extreme positions of pitching is 12°. Find the 
maximum acceleration during pitching motion.                     (10 marks) 

 
17. In a symmetrical tangent cam operating a roller follower, the least 

radius of the cam is 30 mm and roller radius is 17.5 mm. The angle of 
ascent is 75° and the total lift is 17.5 mm. The speed of the cam shaft is 
600 r.p.m. Calculate:  
a. The principal dimensions of the cam.                                 (5 marks)  

b. The accelerations of the follower at the beginning of the lift, where 
straight flank merges into the circular nose and at the apex of the 
circular nose.           (5 marks) 

Assume that there is no dwell between ascent and descent. 
 

 


