Roll No.__________________

16 February, 2016

[image: image1.jpg]




NOTE: Q.1 is compulsory, attempt any four questions from the remaining. All questions carry equal marks. Phones and 
other electronics gadgets are not allowed.

   
Q.1 
True/False              









Marks (14)

a. When the motion of a body is confined to only one plane, the motion is said to be plane motion.  

b. When a particle moves with a uniform velocity along a circular path, then the particle has centripetal 

 acceleration only.              
       
c.  The wheels of a moving car possess kinetic energy of translation and rotation both.. 

       
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 
     2V. 

      
e.  The maximum acceleration of a particle moving with simple harmonic motion is ω2.r. 
       
f.  Elliptical trammels is an inversion of double slider crank chain 
       
g. The Grubler’s criterion for determining the degrees of freedom (n) of a mechanism having plane  

           
     motion is n = 3 (l – 1) – 2j 
Q.2 
Explain Graphical Representation of Velocity with Respect to Time when: 

        
1. When the body moves with uniform velocity

        
2. When the body moves with variable velocity
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Q.3 
A car starts from rest and accelerates uniformly to a speed of 72 km. p.h. over a distance of 500 m. 

        
Calculate the acceleration and the time taken to attain the speed. If a further acceleration raises the speed

        
To 90 km. p.h. in 10 seconds, find this acceleration and the further distance moved. The brakes are now
        
applied to bring the car to rest under uniform retardation in 5 seconds. 

        
Find the distance travelled during braking.


                                     
Marks (14)                                                  

Q.4 
Considering a body of total mass m along with small particles of masses as shown in the figure, discuss the radius of gyration with respect to mass moment of Inertia of a certain body.                   Marks (14)
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Q.5 
The flywheel of a steam engine has a radius of gyration of 1 m and mass 2500 kg. The starting torque

        
of the steam engine is 1500 N-m and may be assumed constant.
        
Determine : 

        
1. Angular acceleration of the flywheel, and 

        
2. Kinetic energy of the flywheel after 10 seconds from the start.                     

Marks (14)

Q.6   
The piston of a steam engine moves with simple harmonic motion. The crank rotates at 120 r.p.m.

          
with a stroke of 2 meters. Find the velocity and acceleration of the piston, when it is at a distance of 

          
0.75 meter from the centre. 








Marks (14)                                                  
Q.7 
Discuss deflection, time period and frequency of a Closely-coiled Helical Spring provided with some 

        
kind of mass that is moving  up and down with simple harmonic motion. 
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Q.8 
Write short note on any two of the following:    




Marks (7,7)
   
    
a. What is the significance of degrees of freedom of a kinematic chain when it functions as a  

        
     mechanism? Give examples.
    
b. four bar chain mechanism







                    
c. quick return mechanisms 
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