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Q.CODE: Z327 
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) State and explain grashof’slaw for a four bars mechanism.  
 b) Differentiate between lower pairs and higher pairs.  
 c) Draw the turning moment diagram of a four stroke internal combustion 

engine. 
 

 d) Calculate the degree of freedom of a four bar mechanism using 
Grubler’s criterion. 

 

 e) A slider is sliding at 5cm/s on a link which is rotating at 60 rpm. 
Calculate the magnitude of coriolis acceleration. 

 

 f) What do you mean by uniform wear theory. Name a mechanical 
component where this theory is used. 

 

 g) Describe the working principle of a single plate clutch.  
 h) What is the difference between a simple gear train and a compound 

gear train. 
 

 i) What is meant by self locking and self energized brake.  
 j) Why crowning of a pulley is done.  
    

Q2 a) State  and  explain  kennedy’s theorem  for  determining  the  numbers  of 
instantaneous centres of a mechanism. 

(2) 

 b) What  do  you  mean  by  inversion  of  a mechanism? Explain  with 
sketches  all  the inversions  of a single slider  crank  mechanism. Where 
these inversions are used. 

(8) 

    
Q3  A petrol  engine  with  a vertical  cylinder  has  a  diameter  of  100mm and 

stroke  length  120mm.  The  mass  of  piston  is  1.25  kg  and  engine  is 

rotating with a speed of 1250 rpm. In the expansion stroke with a crank 

angle  of  30˚ from  the  top  dead  centre  the  gas  pressure  is  725  kPa. 

Determine  the  (i)  Piston  Effort  (ii)  The  thrust  on  the  sides  of  cylinder 

walls.(iii) Force along the connecting rod (iv) crank effort. 

 

 

(10) 
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Q4  The turning moment diagram of a multi-cylinder engine has been drawn 

to  the  scale  of  1mm=325Nm  vertically  and  1mm=3˚ horizontally. The 
area above and below the mean torque line are -26, +378,-256, +306,  

-302,  +244,  -380,  +261,  -225  mm2.  The  engine  is  running  at  a  mean 

speed of 600rpm. The total fluctuation of energy is not to exceed 3.6% 

of the mean speed. If radius of flywheel is 0.7 m, Find the mass of the 

flywheel. 

(10) 
 

    

Q5  In a reverted- epicyclic gear train, the arm A carries two gears B and C 

and  a compound  gear  D and E  as shown  in figure below.  The gear  B 

meshes with gear E and the gear C meshes with gear D. The number 

of  teeth on gears B, c and  D are 75, 30  and 90 respectively. Find the 

speed and direction of gear C when gear B is fixed and the arm makes 

100 rpm clockwise. 

 

(10) 
 

    
Q6 a) Explain  with  help  of  a  neat  sketch  the  principle  of  operation  of  an 

internal expanding shoe brakes. 

(3) 

 b) A multi-plate clutch transmits 25kW of power at 1600 rpm. It has three 
discs  on  the  driving  shaft  and  two  on  the  driven  shaft.  Co-efficient  of 
friction  of  the  friction  surface  0.25  .The  external  and  internal  radius  of 
friction  surfaces  are  100mm  and  50  mm  respectively.  Assuming 
uniform wear theory,  Find the maximum  intensity of  pressure between 
the discs. 

(7) 

    
Q7  A flat belt has 165˚ angle of contact with the shorter pulley and runs at 

a  speed  of  1700  m/min.  The  dimensions  of  belt  are:  width=20cm, 
thickness=8mm  and  density  of  belt  material=  1g/cm3.  Determine  the 
maximum  power  that  can  be  transmitted  at  the  above  speed,  if  the 
maximum permissible stress in the pulley is 250 N/cm2 and co-efficient 
of friction is 0.25. 

(10) 

Q8  Write short answer on any TWO: (5 x 2) 
 a) Whitworth quick return mechanism.  

 b) Dynamically equivalent system.  

 c) Coriolis component of acceleration.  

 d) Rope brake dynamometer.  
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