
--------------------------------------------------------------- 

Momentum 
--------------------------------------------------------------- 
Momentum (𝝆𝝆 ) 
• Every moving object has momentum.
• Linear momentum is defined as the product of mass and velocity of an
object. 
momentum (kg m/s) = mass (kg) × velocity (m/s) 
𝝆𝝆 = 𝒎𝒎𝒎𝒎 
• Momentum is a vector quantity and has the direction of velocity.
--------------------------------------------------------------- 
Newton's second law of motion states that: 
The rate of change of momentum is directly proportional to the unbalanced 
force acting on that body and takes place in the same direction. 
Hence in terms of momentum Newton's second law is: 

𝑭𝑭𝒏𝒏𝒏𝒏𝒏𝒏 =
𝚫𝚫𝒑𝒑
𝚫𝚫𝒕𝒕

If mass stays constant , then the above equation can be re-written as: 

𝑭𝑭𝒏𝒏𝒏𝒏𝒏𝒏 = 𝚫𝚫𝒑𝒑
𝚫𝚫𝒕𝒕
=𝒑𝒑𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇−𝒑𝒑𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊

∆𝒕𝒕
 =𝒎𝒎𝒎𝒎𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇−𝒎𝒎𝒎𝒎𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊

∆𝒕𝒕
 =𝒎𝒎(𝒗𝒗𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇𝒇−𝒗𝒗𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊)

∆𝒕𝒕
=𝐦𝐦𝐦𝐦𝒗𝒗

𝚫𝚫𝒕𝒕
 

𝑭𝑭𝒏𝒏𝒏𝒏𝒏𝒏 = 𝒎𝒎𝒎𝒎 
--------------------------------------------------------------- 
Numerical: 
--------------------------------------------------------------- 

----------------------------------------- 
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--------------------------------------------------------------- 
Example: 
A bullet with a mass of 0.03 kg leaves a gun at 1000 m/s. If the gun’s mass 
is 1.5 kg, what is the velocity of the recoil on the gun? 
momentum of bullet = mass × velocity 

= 0.03 kg × 1,000 m/s 

= 30 kg m/s 

Rearrange the equation:  
velocity = momentum ÷ mass 
velocity of recoil on gun = 30 kg m/s ÷ 1.5 kg 

= 20 m/s 
--------------------------------------------------------------- 
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--------------------------------------------------------------- 
Impulse 
--------------------------------------------------------------- 
• If you get hit by a ball, the effect is greater if it bounces off you
than if you catch it. This is because the change in momentum is greater if the 
ball bounces off you. 
• Unit of impulse=kgm/s
• Impulse is a vector
--------------------------------------------------------------- 
Example: 

--------------------------------------------------------------- 
Solved examples from past papers: 
--------------------------------------------------------------- 

Explanation: 
Change on velocity= (10-2)=8 m/s 
mass =50kg 
Hence the impulse that caused this acceleration 
=F= m x (Change in velocity)= 50 x 8 =400Ns 
-------------------------------------------------------------- 

www.smarteduhub.com 3



-------------------------------------------------------------- 

 
Answer =C 
Explanation: 
Since there is no change in the speed, so the kinetic energy stays the same. 
The momentum changes because the direction of motion and hence the velocity 
changes. So the momentum which is a product of mass and velocity changes 
too. 
--------------------------------------------------------------- 
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--------------------------------------------------------------- 
Principle of momentum 
--------------------------------------------------------------- 
Statement: 
The total linear momentum of any system is constant, provided that no 
external forces are acting on it. 
--------------------------------------------------------------- 
The following points should be kept in mind while using the principle of 
momentum: 
 
• Momentum is a vector quantity so its direction must always be included 
in calculations. 
• The system must be isolated- only the interacting objects must be 
considered and there can be no forces acting on that system from outside. 
• Immediately after an interaction, external forces like friction will 
usually affect the motion of objects. 
---------------------------------------------------------------
In real lives: 
• Loss of momentum will happen because the system is not isolated as the 
system will be acted upon by external forces. 
• Some or all momentum may appear to be lost when something collides 
with an object that has a much greater mass. The motion after impact may be 
too small to observe or measure .Example: a person jumping on the earth's 
surface. The predicted motion of the " person-earth system" is  insignificant 
after impact. 
• The force of gravity generally increases the momentum of falling 
objects. But the objects are not in isolated systems, there are external 
forces acting on them. For example: a 3kg rock experiences a gravitational 
force towards the earth of approximately 30N and therefore  gains momentum 
as it accelerates downwards. The law of conservation of momentum clearly 
predicts that the earth must gain an equal momentum upwards towards the 
rock. Because the mass of the earth is so large, its gain of momentum is 
insignificant. 
------------------------------------------------------------- 
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-------------------------------------------------------------- 
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--------------------------------------------------------------- 
Numerical 
--------------------------------------------------------------- 

 
-------------------------------------------------------------- 
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--------------------------------------------------------------- 
APPLICATION BASED QUESTIONS: 
--------------------------------------------------------------- 
MCQ 

 
--------------------------------------------------------------- 

 
--------------------------------------------------------------- 

 
--------------------------------------------------------------- 
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-------------------------------------------------------------- 
EXPENDED THEORY 
--------------------------------------------------------------- 

 
--------------------------------------------------------------- 
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