
 

CORE COURSE – II MECHANICS   SUBJECT CODE: 16SCCPH2 

 

 

PROJECTILE MOTION 

                          An object may move in both x and y directions simultaneously. The form of two – 

dimensional motion we will deal with is called projectile motion. The free fall acceleration is constant 

over the range of motion, it is directed downwards, it is reasonable as long as the range is small 

compared to the radius of the earth. The effect of air friction is negligible. These are few assumptions, 

an object in projectile motion will follow a parabolic path, this  path is called the trajectory. 

 



 



 

 



 

 



 

 

 

 

 

 



 

IMPULSE OF A FORCE 

 

 



 

As the remark 1 and remark 2 says about the difference between impulse and impulsive force. Lets 

have a keen understanding on this. 

Impulsive force ----  is a force 

Impulse --------------  is the change in the momentum 

 

LAWS OF IMPACT 

They are the conservation of linear momentum and elasticity. 

 

 



 
 

 
 

 

DIRECT IMPACT BETWEEN TWO SMOOTH SPHERES, OBLIQUE IMPACT BETWEEN  TWO  SMOOTH 

SPHERES 

 

 
 



 
 

 
 

 



IMPACT OF A SMOOTH SPHERE ON A SMOOTH FIXED HORIZONTAL PLANE – LOSS OF  KINETIC ENERGY 

DUE TO DIRECT IMPACT – OBLIQUE IMPACT 

 

 

 
 

 



 

 



 

 
 



 

 
 

 



 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

CENTRIPETAL FORCE AND CENTRIFUGAL FORCE 

 

 
the event of the string getting snapped or getting loosened , this pair of constraining forces disappears 

and the stone flies of tangentially to the circular path at the point where the string snaps. 

 

 

 

 



 
 

 
 

 

 



 
 

 

 
 



 
 

 

 

HODOGRAPH 

        The Hodograph may be defined as an auxiliary curve obtained by joining the free ends of a moving 

vector representing the velocity of a moving particle along any path. 

 
Blurred on the left edge are – accelerated, means, moving vector, v1,v2 and v3, lines ,magnitude, 

motion 

 

 



 
 

 

 

 



 



EXPRESSION FOR NORMAL ACCELERATION 

 

 
 

 
 

 

 

 

 

 

 

 

 

 



MOTION OF A RAILWAY CARRIAGE ROUND A CURVED TRACK , UPSETTING OF A CARRIAGE, MOTION 

OF A CARRIAGE ON A BANKED UP CURVE , MOTION OF A CYCLIST ALONG A CURVED PATH 

 

BANKING OF RAILWAY LINES AND ROADS 

                                When a railway train goes round a level curve on a railway track the necessary 

centripetal force is provided only by the force between the flanges or the rims of the wheels and the 

rails, the normal reaction of the ground or the track acting vertically upwards and supporting its weight. 

This result in a  grinding action between the wheels and the rails, resulting in their wear and tear. 

 

 

 



 
 

 

 



 
 



 

 



 



EFFECT OF EARTH’S ROTATION ON THE VALUE OF THE ACCELERATION DUE TO GRAVITY 

 

 
 

 

VARIATION OF ‘g’ WITH ALTITUDE , LATITUDE AND DEPTH 

 

     Consider an object of mass m at a height h from the surface of the earth. Acceleration experienced by 

the object due to earth is 

 

 
Mass at a height h from the center of the earth  

 



 

                                           

 

        

 

 
 

 

 



                                             
                                                                         PARTICLE IN A MINE 
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                                                              Variation of g with latitude 

 

 

 

 

 

 
 

 

 


