
Registration No: 
 

Total Number of Pages: 03 B.Tech. 
 PAU5I103 
5th Semester Regular Examination 2017-18 

Mechanism & Machines 
BRANCH: AUTO 

Time: 3 Hours 
Max Marks: 100 
Q.CODE : B178 

Answer Question No.1 and 2 which are compulsory and any four from the rest. 
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Q1  Answer the following questions: multiple type or dash fill up type (2x10) 

 a) The size of a cam depends upon 
(a) base circle (b) pitch circle (c) prime circle (d) pitch curve 

 

 b) For high speed engines, the cam follower should move with 
(a) uniform velocity (b) simple harmonic motion 
(c) uniform acceleration and retardation (d) cycloidal motion 

 

 c) Multi-cylinder engines are desirable because 
(a) only balancing problems are reduced (b) only flywheel size is reduced 
(c) both (a) and (b) 

 

 d) An imaginary circle which by pure rolling action, gives the same motion as the 
actual gear, is called  (a) addendum circle (b) dedendum circle (c) pitch circle 
(d) clearance circle 

 

 e) The size of a gear is usually specified by 
(a) pressure angle (b) circular pitch (c) diametral pitch (d) pitch circle diameter 

 

 f) The ratio of the maximum fluctuation of speed to the mean speed is called 
(a) fluctuation of speed (b) maximum fluctuation of speed 
(c) coefficient of fluctuation of speed (d) none of these 

 

 g) A disc spinning on its axis at 20 rad/s will undergo precession when a torque 
100 N-m is applied about an axis normal to it at an angular speed, if mass 
moment of inertia of the disc is the 1 kg-m2 
(a) 2 rad/s (b) 5 rad/s (c) 10 rad/s (d) 20 rad/s 

 

 h) In an automobile, if the vehicle makes a left turn, the gyroscopic torque 
(a) increases the forces on the outer wheels  
(b) decreases the forces on the outer wheels 
(c) does not affect the forces on the outer wheels 
(d) none of the above 

 

 i) The factor which affects the critical speed of a shaft is 
(a) diameter of the disc (b) span of the shaft 
(c) eccentricity (d) all of these 

 

 j) Secondary forces in reciprocating mass on engine frame are 
(a) of same frequency as of primary forces 
(b) twice the frequency as of primary forces 
(c) four times the frequency as of primary forces 
(d) none of the above 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Why a roller follower is preferred to that of a knife-edged follower ?  
 b) Define the following terms as applied to cam with a neat sketch :- 

(a) Base circle, (b) Pitch circle, 
 

 c) What is the module of a gear?  
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 d) Define (i) normal pitch, and (ii) axial pitch relating to helical gears.  
 e) Explain the turning moment diagram of a four stroke cycle internal combustion 

engine. 
 

 f) What is the function of a flywheel? How does it differ from that of a governor?  
 g) Discuss the effect of the gyroscopic couple on a two wheeled vehicle when 

taking a turn. 
 

 h) What do you mean by torsionally equivalent shaft  
 i) Write a short note on primary and secondary balancing.  
 j) What are in-line engines ? How are they balanced ?  
    

Q3 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°. 
Draw the profile of the cam when 
(a) the line of stroke of the follower passes through the axis of the cam shaft, 
and (b) the 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. Determine the maximum 
velocity and acceleration of the follower during its ascent and descent, if the 
cam rotates at 240 r.p.m. 

(10) 

 b) What are the different types of motion with which a follower can move ? (5) 
    

Q4 a) The suction valve of a four stroke petrol engine is operated by a circular arc 
cam with a flat faced follower. The lift of the follower is 10 mm ; base circle 
diameter of the cam is 40 mm and the nose radius is 2.5 mm. The crank angle 
when suction valve opens is 4° after top dead centre and when the suction 
valve closes, the crank angle is 50° after bottom dead centre. If the cam shaft 
rotates at 600 r.p.m., determine: 1. maximum velocity of the valve, and 2. 
maximum acceleration and retardation of the valve. 

(10) 

 b) Describe the davis steering gear in automobile. (5) 
   

 
 

Q5 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 : 
1. The angle turned through by pinion when one pair of teeth is in mesh ; and 
2. The maximum velocity of sliding. 

(10) 

 b) Derive an expression for the length of the arc of contact in a pair of meshed 
spur gears. 

(5) 

    
Q6 a) A punching press is required to punch 40 mm diameter holes in a plate of 15 

mm thickness at the rate of 30 holes per minute. It requires 6 N-m of energy 
per mm2 of sheared area. If the punching takes 1/10 of a second and the 
r.p.m. of the flywheel varies from 160 to 140, determine the mass of the 
flywheel having radius of gyration of 1 metre. 

(10) 

 b) A vertical double acting steam engine develops 75 kW at 250 r.p.m. The 
maximum fluctuation of energy is 30 per cent of the work done per stroke. The 
maximum and minimum speeds are not to vary more than 1 per cent on either 
side of the mean speed. Find the mass of the flywheel required, if the radius 
of gyration is 0.6 m. 
 
 

(5) 
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Q7 a) A ship propelled by a turbine rotor which has a mass of 5 tonnes and a speed 

of 2100 r.p.m. The rotor has a radius of gyration of 0.5 m and rotates in a 
clockwise direction when viewed from the stern. Find the gyroscopic effects in 
the following conditions: 
1. The ship sails at a speed of 30 km/h and steers to the left in a curve having 
60 m radius. 
2. The ship pitches 6 degree above and 6 degree below the horizontal 
position. The bow is descending with its maximum velocity. The motion due to 
pitching is simple harmonic and the periodic time is 20 seconds. 
3. The ship rolls and at a certain instant it has an angular velocity of 0.03 rad/s 
clockwise when viewed from stern. 
Determine also the maximum angular acceleration during pitching. Explain 
how the direction of motion due to gyroscopic effect is determined in each 
case. 

(10) 

 b) Explain the application of gyroscopic principles to aircrafts. (5) 
    

Q8 a) A Porter governor has all four arms 250 mm long. The upper arms are 
attached on the axis of rotation and the lower arms are attached to the sleeve 
at a distance of 30 mm from the axis. The mass of each ball is 5 kg and the 
sleeve has a mass of 50 kg. The extreme radii of rotation are 150 mm and 
200 mm. Determine the range of speed of the governor. 

(10) 

 b) What is stability of a governor ? Sketch the controlling force versus radius 
diagrams for a stable, unstable and isochronous governor. 

(5) 

    
Q9 a) The mass of an electric motor is 120 kg and it runs at 1500 r.p.m. The 

armature mass is 35 kg and its C.G. lies 0.5 mm from the axis of rotation. The 
motor is mounted 
on five springs of negligible damping so that the force transmitted is one-
eleventh of the impressed force. Assume that the mass of the motor is equally 
distributed among the five springs. 
Determine : 1. stiffness of each spring; 2. dynamic force transmitted to the 
base at the 
operating speed; and 3. natural frequency of the system. 

(10) 

 b) Explain the term 'Logarithmic decrement' as applied to damped vibrations. (5) 
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