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THEORY OF MACHINES 
BRANCH(S): MANUFAC, MANUTECH, PE  

Time: 3 Hours 

Max Marks: 70 

Q.CODE: Y659 
Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  
  
Q1  Answer the following questions: (2 x 10) 

 a) Differentiate between machine and structure.  
 b) Joule is a unit of 

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

 c) State the law of conservation of momentum  

 d) Define friction and state its types.  
 e) Define Torque  
 f) State Principle of conservation of momentum.  
 g) 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 

 

 h) What is the function of a governor?  
 i) Why a roller follower is preferred to that of a knife-edged follower?  
 j) Why is balancing of rotating parts necessary for high speed engines?  
    

Q2  Explain in detail double slider crank chain and their inversion (10) 
    

Q3 a) What do you understand by mass moment of inertia? Explain clearly (5) 

 b) Explain different kinds of kinematic pairs giving example for each one of them (5) 

    

Q4 a) Discuss briefly the various types of friction experienced by a body (5) 

 b) An  electric  motor  driven  power  screw  moves  a  nut  in  a  horizontal  plane 

against a force  of 75 kN at  a  speed of  300 mm/min. The screw  has a single 
square thread of 6 mm pitch on a major diameter of 40 mm. The coefficient of 

friction at the screw threads is 0.1. Estimate power of the motor 

(5) 

    

Q5 a) Classify and explain various toothed wheels. (5) 

 b) The number of teeth on each of the two equal spur gears in mesh is 40. The 

Teeth have 20° involute profile and the module is 6 mm. If the arc of contact is 

1.75 times the circular pitch, find the addendum. 

(5) 
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Q6 a) Write short on balancing of rotating masses (5) 

 b) In an engine governor of the Porter type, the upper and lower arms are 200mm 
and 250 mm respectively and pivoted on the axis of rotation. The mass of the 

central load is 15 kg, the mass of each ball is 2 kg and friction of the sleeve 

together with the resistance of the operating gear is equal to a load of 25 N at 

the sleeve. If the limiting inclinations of the upper arms to the vertical are 30° 

and 40°, find, taking friction into account, range of speed of the governor. 

(5) 

    
Q7  It is required to set out the profile of a cam to give the following motion to 

the reciprocating follower with a flat mushroom contact face : 

(i) Follower to have a stroke of 20 mm during 120° of cam rotation ; 

(ii) Follower to dwell for 30° of cam rotation ; 

(iii) Follower to return to its initial position during 120° of cam rotation ; and 

(iv) Follower to dwell for remaining 90° of cam rotation. 

The  minimum radius of  the cam is 25  mm. The out stroke of the  follower  is 

performed with 

simple harmonic motion and the return stroke with equal uniform acceleration 

and retardation. 

(10) 

    
Q8  Write short answer on any TWO: (5 x 2) 

 a) Cams and followers  

 b) Frictional Clutches  

 c) Hunting and Stability of Governors  

 d) Compound Gear Train  
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