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Answer Part-A which is compulsory and any four from Part-B. 
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Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions:multiple type or dash fill up type (2 x 10) 

 a) Cam and follower is classified as………..pair.  
 b) According to Grashof criteria for four bar mechanism the summation of 

lengths of smallest and longest link is…………..then other two links. 
 

 c) A mechanism has N umber of links then ……..inversions are possible.  
 d) A mechanism has …………number of degree of freedom.  
 e) An automobile manual gearbox is having ………..gear train.  
 f) The maximum power is transmitted in case of belt drive at 

………centrifugal tension. 
 

 g) For vertical shafts ……………..bearing is used.   
 h) Screw jack uses ………….threads.  
 i) ………….is used to measure power of the engine.  
 j) Connecting rod of an engine under goes……………motions.  
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Distinguish between a kinematics chain, a mechanism and a machine.  
 b) Write Kennedy’s Theorem on I-centers.  
 c) What is the function of a brake, what does it mean by self energized 

brake? 
 

 d) What is the use of a dynamometer and what are their types?  
 e) What is Gruebler’s criterion and what is the degree of freedom of a 

structure? 
 

 f) What is an Oldham’s coupling and where is it used?  
 g) What is the maximum efficiency of a screw jack?  
 h) What is dynamically equivalent system?  
 i) What is Coriolis component of acceleration?  
 j) What is the effect of slip on power transmission?  
    
  Part – B (Answer any four questions)  

Q3 a) What is the difference between the slider crank chain and the double 
slider crank chain ?Give diagrammatic sketches of three mechanisms 
each which are inversions of each of the above chains and state the 
purpose for which each mechanism is used. 

(10) 
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 b) How kinematic pairs are classified and give an example from each 
class. 

(5) 

    
Q4 a) Explain construction and working of a differential gear of an automobile. (10) 

 b) The annulus A in the epicyclic gear train rotates at 300 rpm about the 
axis of the fixed wheel S which has 80 teeth. The three armed spider is 
driven at 180 rpm. Determine the number of teeth required on wheel P. 

(5) 

    
Q5 a) A 120mm wide and 12mm thick belt transmits 3kW between two 

parallel shafts. The distance between the shaft centers is 12 m and 
diameter of smaller pulley is 40mm.The driven and the driving shafts 
rotate at 90 rpm and 270 rpm respectively. Find the stress in the belt if 
the two pulleys are connected by (i) an open belt and (ii) cross belt The 
coefficient of friction is 0.22. 

(10) 

 b) Differentiate between slip and creep in belt drive system.   (5) 
    

Q6 a) A screw jack is used to lift a load of 5 tonnes. The pitch of single-start 
threads used for the screw is 24 mm. The mean diameter is 72 mm. 
Determine the force to be applied at the end of the 1.2 m long handle 
when the load is lifted with constant velocity and rotate with the spindle. 
Take coefficient of friction to be 0.2. Also find the mechanical efficiency 
of the jack. 

(10) 

 b) The inner and outer radii of a single plate clutch are 60 mm and 90 mm,                  
respectively. Determine the maximum, minimum and the average 
pressure when the axial force is 5 kN? 

(5) 

    
Q7 a) Explain the construction and working of rope brake dynamometer with 

neat diagram. 
(10) 

 b) Differentiate between the Absorption and transmission type 
dynamometers. 

(5) 

    
Q8 a) In a Four link mechanism, the dimensions of the links are: AB = 50 mm, 

BC = 66 mm, CD = 56 mm, and AD = 100 mm. At the instant when the 
angle DAB = 600, the link AB has an angular velocity of 20 rad/sec in 
the Clockwise direction. Determine the (i) velocity of the point C (ii) 
angular velocities of the links BC and CD (iii) velocity of rubbing of the 
pins at A, B, C, and D having radii 20, 30, 40, and 50 mm, respectively. 

(10) 

 b) Drive the expression for ratio of belt tensions in flat belt drive. (5) 
    

Q9 a) Drive analytically the expression for acceleration of piston in slider 
crank mechanism. 

(10) 

 b) Explain the engine force analysis and crank efforts. (5) 
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