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  Semester Regular / Back Examination 2015-16 

KINEMATICS  AND DYNAMICS OF MACHINES  
BRANCH: AUTO, MECH 

Time: 3 Hours 

Max Marks: 70 

Q.CODE: W488 
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) Wrist watch comes under the category of mechanism or machine and why ?  
    
 b) What is meant by inversion of mechanism? Name the inversions of four bar 

chain. 
 

    
 c) Draw a  turning moment  diagram  for  four  stroke  internal  combustion engine 

and define co-efficient of fluctuation of energy. 
 

    
 d) A planar mechanism has 8 links and 10 rotary joints. Calculate the number 

of degree of freedom of the mechanism using Grubler’s criterion. 
 

    
 e) A slider sliding at 10cm/s on a link which is rotating at 60 rpm. Calculate the 

Coriolis acceleration (magnitude only). 
 

    
 f) Derive a condition for maximum power transmission by a belt.  
    
 g) Why crowning of pulley is done?  

    

 h) What is the effect of applying brakes to front wheels of a vehicle ? Explain it 
using the expression for acceleration of a vehicle. 

 

     
 i) Derive a relationship between angle of thread (α) and angle of friction (φ ) of 

a screw jack for the condition of maximum efficiency. 
 

     
 j)  Derive  an  expression  for  frictional  torque  in  a  conical  pivot  bearing 

considering uniform wear theory. Where 
W= Load over the bearing 
R= Radius of the shaft 
α = Semi-angle of the cone. 
 
 
 
 
 

 

                    

http://www.bputonline.com

http://www.bputonline.com http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com http://www.bputonline.com



109

109

109

109

109

109

109

109

 

P
a
g
e
2

 

    
Q2 a) Explain the procedure to construct turning moment diagram. (2) 

    
 b) The turning moment of the engine is given by  

T=10000+2000 sin 2θ -1800 cos 2θ, θ = crank angle from TDC 
N =250 rpm, l=80 cm, r = 20 cm, mf =120 Kg and assuming load is constant. 
Find (i)Power of the engine (ii)angular acceleration of the wheel at θ =45°. 

(8) 

    
Q3 a) What is reverted gear train and give two of it’s uses ? (3) 

     
 b) A simple gear train consists of three gears with 18,16 and 72 teeth. The 18 

teeth  pinion  is  connected  to  4  KW  electric  motor  running  at  2400  rpm. 
Calculate the diameter of the shaft for 72 teeth gear if the shearing stress is 
not be exceed 60MPa in the shaft. 

(7) 

    
Q4  A Leather belt required to transmit power of 10 KW from a motor running at 

600 rpm. The belt is 12mm thick and weighs 1100 Kg/m
3
 and the maximum 

allowable  tension  is  2.5  N/mm2.  Diameter  of  the  driving  pulley  is  250  mm 
where as speed of the driven pulley is 220 rpm. The two shafts are at 1.25 m 
apart. The co-efficient of friction is 0.25. Determine the width of the belt. 

(10) 

    
Q5 a) What is a compound pendulum? (3) 

    
 b) A cone  clutch  with semi  cone angle  15°  transmits  10  KW at  600  rpm.  The 

normal pressure between the surface in contact is 100 KN/m
2
. The width of 

the  friction  surface  is  half  of  the  mean  diameter.  Assuming  µ  =0.25, 
determine outer and inner diameters of the plate. 

(7) 

    
Q6 a) Describe  with  the  help  of  neat  sketch  the  principles  of  operation  of  an 

internal expanding shoe brake. 
(4) 

          
 b) Explain about self locking screw. Show that efficiency of self locking screw is  

less than 50%. 
(6) 

    
Q7 a) What do you mean by slip and creep of a belt ? (2) 

    
 b)  A centrifugal clutch is to transmit 15 KW at 900 r.p.m. The shoes are four in 

number and engagement with the rim begins at 3/4 th of the running speed. 
The inside radius of the pulley rim is 150 mm and the center of gravity of the 
shoe lies at 120 mm from the center of the spider. The co-efficient of friction 
is 0.25 for the shoe material. Determine 
(i) Mass of the shoes (ii) Size of the shoes, if the angle subtended by shoes 
at the centre of the spider is 60°  and the pressure exerted on the shoes is 
0.1N/mm2. 

(8) 

    
Q8  Write short notes on any two: (5 x 2) 

 a) Oldham’s Coupling  
 b) Belt transmission Dynamometer.  
 c) Klein’s Construction  
 d) Whitworth Quick-Return Mechanism.  
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