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THEORY OF MACHINES 

BRANCH(S): MANUFAC, MANUTECH, PE 

Time: 3 Hours 

Max Marks: 100 
Q.CODE: Y604 

Answer Part-A which is compulsory and any four from Part-B. 

The figures in the right hand margin indicate marks. 
Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type. (2 x 10) 

 a) Joule is a unit of 
(a) force (b) work (c) power (d) none of these 

 

 b) In  a  reciprocating  steam  engine,  which  of  the  following  forms  a  kinematic 
link? 

(a) cylinder and piston (b) piston rod and connecting rod 
(c) crank shaft and flywheel (d) flywheel and engine frame 

 

 c) When a particle moves along a straight path, then the particle has 
(a) tangential acceleration only (b) centripetal acceleration only 

(c) both tangential and centripetal acceleration 

 

 d) A body of mass m moving with a constant velocity v strikes another body of 

same  mass m moving  with  same  velocity  but  in  opposite  direction.  The  
common velocity of both the bodies after collision is 

(a) v (b) 2 v (c) 4 v (d) 8 v 

 

 e) A combination of kinematic pairs, joined in such a way that the relative motion 

between the links is completely constrained, is called a 

(a) structure (b) mechanism (c) kinematic chain (d) inversion 

 

 f) The frictional torque transmitted by a disc or plate clutch is same as that of 

(a) flat pivot bearing (b) flat collar bearing 

(c) conical pivot bearing (d) trapezoidal pivot bearing 

 

 g) A differential gear in automobiles is used to 

(a) reduce speed (b) assist in changing speed 

(c) provide jerk-free movement of vehicle (d) help in turning 

 

 h) Isochronism in a governor is desirable when 

(a) the engine operates at low speeds 

(b) the engine operates at high speeds 

(c) the engine operates at variable speeds 

(d) one speed is desired under one load 

 

 i) The  balancing  of  rotating  and  reciprocating  parts  of  an engine  is  necessary 

when it runs at 
(a) slow speed (b) medium speed (c) high speed 

 

 j) In  a  simple  gear  train,  if the number of idle  gears is odd, then  the motion of 
driven gear will 

(a) be same as that of driving gear 
(b) be opposite as that of driving gear 

(c) depend upon the number of teeth on the driving gear 
(d) none of the above 
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Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Define moment of inertia  

 b) Define Torque  

 c) Explain the difference between machine and  mechanism  

 d) What are the functions of governor?  

 e) Classify different gears wheels.  

 f) Define addendum, dedundum and circular pitch.  

 g) Define epicyclic gear train  

 h) Define Grashof’s Law.  

 i) Law of gearing  

 j) Define kinematic chain.  

    

  Part – B (Answer any four questions)  

Q3 a) Explain any two inversion of four bar chain mechanism (10) 

 b) Explain Principle of conservation of momentum. (5) 

    

Q4 a) Explain Crank and slotted lever quick return mechanism. (10) 

 b) State Newton’s First, Second and third law of Motion (5) 

   

 

 

Q5 a) A thrust shaft of a ship has 6 collars of 600 mm external diameter and 300 mm 

internal  diameter.  The  total  thrust  from  the  propeller  is  100  kN.  If  the 
coefficient of friction is 0.12 and speed of the engine 90 r.p.m., find the power 

absorbed in  friction at  the  thrust block, assuming l. uniform  pressure;  and 2. 

Uniform wear. 

(10) 

 b) Define friction and state its types (5) 

    

Q6 a) A crank and slotted lever mechanism used in a shaper has a centre distance of 

300 mm between the centre of oscillation of the slotted lever and the centre of 

rotation of the crank. The radius of the crank is 120 mm. Find the ratio of the 

time of cutting to the time of return stroke. 

(10) 

 b) Explain Scotch yoke mechanism in detail. (5) 

    

Q7 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) Define the hunting and sensitiveness of a governor. (5) 

    

Q8 a) Four  masses  m1,  m2,  m3  and  m4  are  200  kg,  300  kg,  240  kg  and  260  kg 

respectively. The corresponding radii of rotation are 0.2 m, 0.15 m, 0.25 m and 
0.3 m respectively and the angles between successive masses are 45°, 75° and 

135°.  Find  the  position  and  magnitude  of  the  balance  mass  required,  if  its 
radius of rotation is 0.2 m. 

(10) 

 b) Write a short note on balancing of rotating masses. (5) 

    

Q9 a) Explain differential gear of a automobile. (10) 

 b) What are frictional clutches? Why they are used? (5) 
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