
Class Notes 

Class : IX Topics: (Force and Laws of Motion) 
Proof and Application of Law of Conservation of 
Linear Momentum.  Subject: Physics 

OPJS/Class IX/Physics/Force and Laws of Motion ‘VII’ 

 

Proof of Law of Conservation of Momentum: 

Consider a system consisting of two bodies A 
and B of masses m1 and m2 respectively. 
Suppose initial velocities of the bodies are u1 
and u2. Let these bodies collide with each other 
for a very small interval of time ∆𝑡. At the time 
of collision, body A exerts a force FAB on the 
body B and body B exerts equal and opposite 
force (- FBA) on body A. Due to these forces, 
the momentum of the bodies changes. Let v1 
and v2 be the velocities of body A and B 
respectively after the collision.  

 

Initial momentum of body A = m1u1 

Initial momentum of body B = m2u2 

Total momentum of the system before collision = m1u1 + m2u2                   ………….. (1) 

 

Similarly, 

Final momentum of body A = m2u2 

Final momentum of body B = m2v2 

Total momentum of the system after collision = m2u2 + m2v2                       ..……….. (2) 

 

According to Newton’s second law of motion, 

Force acting on body A = rate of change of momentum of body A 

FAB = 
 

∆
                                                                                         ………….. (3) 

Similarly, the force acting on body B = rate of change of momentum of body B 

FBA = 
 

∆
                                                                                          ………….. (4) 

 



 

Again, according to Newton’s third law of motion 

FAB = - FBA                                                                                        …..…….. (5) 

 

Putting the values from equation (3), (4) and (5), we get 

 

𝑚 𝑣 −  𝑚 𝑢

∆𝑡
=  −

𝑚 𝑣 −  𝑚 𝑢

∆𝑡
 

Or,                                                            𝑚 𝑣 −  𝑚 𝑢 =  − 𝑚 𝑣 +  𝑚 𝑢  

Or,                                                            𝑚 𝑣  + 𝑚 𝑣  =  𝑚 𝑢  +𝑚 𝑢  

Or,                                                            𝑚 𝑢 +  𝑚 𝑢 =  𝑚 𝑣  + 𝑚 𝑣  

Or,      Total momentum of the system before collision = total momentum of the system 
after collision 

Thus, total momentum of the system remains constant. This is the law of conservation 
of linear momentum. 

 

 

 

Some Applications of the Law of Conservation of Linear Momentum: 

 

Recoil of a Gun: When the bullet 
is fired from the gun, it gives a large 
velocity to the bullet in the forward 
direction. Since no external force 
acts on the system, so the 
momentum of the system (gun + 
bullet) must be zero after firing. 
Thus, gun moves backwards with a 
momentum equal to the 
momentum of the bullet. Since the 
mass of the gun is much greater 
than the mass of the bullet 
therefore, the velocity of recede of the gun is much less than the velocity of the bullet. 
That is why gun recoils or moves backwards.  

 



Flight of a Rocket: In rocket, 
due to the burning of fuel, the 
rocket engine expels hot gases 
with a large speed in the 
downward direction. As more 
and more fuel burnt the mass of 
the rocket goes on decreasing so 
the velocity goes on increasing.  

 

 

There are many other relevant examples of conservation of linear momentum. 
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