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M.E./M.Tech. Degree Examinations, January 2017 

First Semester  
MECHATRONICS ENGINEERING 

MS16102 – CONCEPTS IN MECHANISMS AND MACHINES  
(Regulation 2016) 

 
Time: Three hours                                                                        Maximum : 100 marks 

Answer ALL questions 
PART A - (10 X 2 = 20 Marks) 

1. List the classification of kinematic pairs based on relative motion.  
2. Define mechanism and differentiate it from a structure.  
3. What is the role of idler pulley in the flat belt drive?  
4. List the different types of friction.  
5. State the law of gearing. 
6. Distinguish between addendum and dedendum.  
7. What is meant by damped vibration? 
8. What is meant by critical speed of shafts?  
9. Name four machining operations that are done in a centre lathe.  
10. List the types of drilling machine.  

PART B - (5 X16 = 80 Marks) 
11. (a) (i) What do you understand by inversion of a mechanism? (4) 
  (ii) Discuss about the different types of inversion obtained from a four bar 

mechanisms with neat sketches. 
(12) 

(OR) 
 (b) PQRS is a four bar chain with link PS fixed. The lengths of the links are 

PQ= 62.5 mm; QR = 175 mm; RS = 112.5 mm; and PS = 200 mm. The 
crank PQ rotates at 10 rad/s clockwise. Draw the velocity and acceleration 
diagram when angle QPS = 60° and Q and R lie on the same side of PS. 
Find the angular velocity and angular acceleration of links QR and RS. 

(16) 
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12. 

 
(a) 

 
(i) 

 
List the types of pivot and collar bearing with sketches.        

 
(4) 

  (ii) A conical pivot bearing supports a vertical shaft of 200 mm diameter. 
It is subjected to a load of 30 KN. The angle of the cone is 120º and 
the coefficient of friction is 0.025. Find the power lost in friction 
when the speed is 140 rpm, assuming uniform pressure and uniform 
wear. 

(12) 

(OR) 
 (b) An open belt drive connects two pulleys 1.2 m and 0.5 m diameter, on 

parallel shafts 4 m apart. The mass of the belt is 0.9 kg/metre length and the 
maximum tension is not to exceed 2000 N. The coefficient of friction is 0.3. 
The 1.2 m pulley is the driver which runs at 200 rpm. Due to belt slip on one 
of the pulleys, the velocity of the driven shaft is only 450 rpm. Calculate the 
torque on each of the two shafts, the power transmitted and power lost in 
friction. What is the efficiency of the drive? 

(16) 

 
13. (a) Two gear wheels mesh externally and are to give a velocity ratio of 3 to 1. 

The teeth are of involute form with module = 6 mm, addendum = one 
module, pressure angle = 20°. The pinion rotates at 90 rpm. Determine: (i) 
The number of teeth on the pinion to avoid interference on it and the 
corresponding number of teeth on the wheel, (ii) The length of path and arc 
of contact, (iii) The number of pairs of teeth in contact and (iv) The 
maximum velocity of sliding. 

(16) 

(OR) 
 (b) A pair of involute spur gears with 16° pressure angle and pitch of module 6 

mm is in mesh. The number of teeth on pinion is 16 and its rotational speed 
is 240 r.p.m. When the gear ratio is 1.75, in order that the interference is just 
avoided; find (i) the addenda on pinion and gear wheel, (ii) the length of 
path of contact and (iii) the maximum velocity of sliding of teeth on either 
side of the pitch point. 

(16) 

 

14. (a) A machine of mass 75 kg is mounted on springs and is fitted with a dashpot 
to damp out vibrations. There are three springs each of stiffness 10 N/mm 
and it is found that the amplitude of vibration diminishes from 38.4 mm to 

(16) 
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6.4 mm in two complete oscillations. Assuming that the damping force 
varies as the velocity, determine (i) the resistance of the dashpot at unit 
velocity, (ii) the ratio of the frequency of the damped vibration to the 
frequency of the undamped vibration and (iii) the periodic time of the 
damped vibration. 

(OR) 
 (b) An electrical motor is to drive a centrifuge, running at 4 times the motor 

speed through spur gear and pinion. The steel shaft from the motor to gear 
wheel is 54 mm diameter and L mm long. The shaft from pinion to 
centrifugal pump is 45 mm diameter and 400 mm long. The mass and radii 
of gyration of motor and centrifugal pump are 37.5 Kg and 100 mm and 
30Kg and 140 mm respectively. Neglect the inertia of gears find the value of 
L if the gears are to be at the node point for torsional vibrations; calculate 
the frequency of torsional vibrations. Assume the modulus of rigidity for 
material of shaft as 84x109N/m2. 

(16) 

 
15. (a) With neat sketch explain the constructional features of a centre lathe. (16) 

(OR) 
 (b) Describe with neat sketch the constructional features of a radial drilling 

machine. 
(16) 

 
 
 
 
 
 
  


