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Some Applications of Newton’s Second Law of Motion: 

i) A cricket player moves his hands backwards while catching the ball: 
 
From Newton’s second law of motion, we know that, 

𝐹 =  
∆𝑝

∆𝑡
 

Or,                                                    ∆𝑝 = 𝐹 × ∆𝑡 
 
If the player does not move his hands 
backwards then the time to stop the ball 
is very small and a large force has to be 
applies to change the momentum of the 
ball. A player moves his hands 
backwards while catching the ball 
because by doing so, the time to stop the 
ball is increased and hence less force has 
to be applied to change the momentum 
of the ball. Thus, the hands of the player 
are not injured. 
 
 
 

ii) A person jumping from a height on a cemented floor gets injury than when he 
jumps on a heap of sand: 
 
When a person jumps on a cemented floor, the momentum of 
the person reduces to zero in a very small interval of time and 
so the floor exerts a large force on his feet. Hence the person 
gets injured.  
 
On the other hand, when a person jumps on a heap of sand, 
the change in momentum takes place in longer interval of 
time. Hence a small force is exerted on the feet of the person. 
Therefore, he does not get injured. 
 
 



iii) The vehicles like cars, scooters etc. are fitted with shockers: 
 
When the vehicle moves over a rough road, it 
receives the jerks from the road.  The shockers 
increase the time duration of jerks. Hence, less 
force is experienced by the passengers on the 
vehicles.  

 

Conclusion from above discussions: 

More the time (duration) of collision, Less is the force applied on the objects. 

 

Try to think on the following points that work on the same principle of Newton’s 
second law of motion: 

i) Punching on wall hurts, but on pillow it does not hurt. 
ii) Airbags are installed in cars to protect people during accidents. 
iii) Cell phone cover protects the cell phone from damage when it accidentally falls 

on ground. 

 

Newton’s First Law of Motion is a special case of Newton’s Second Law of 
Motion: 
 
From Newton’s second law of motion, we know 
 

𝐹 = 𝑚𝑎 =  
𝑚(𝑣 − 𝑢)

𝑡
 

If,                                                    𝐹 = 0,  

Then,                                       
( )

= 0 

 
Now, there are two possibilities,  
 
Either,                                            𝑚 = 0 

Or,                                              
( )

= 0  

 
But, mass of the body                    𝑚 ≠ 0          (i.e. mass of an object cannot be zero) 
So, first possibility is cancelled.  
Now, again in the second possibility,            
                                                         𝑡 ≠ 0          (i.e. time cannot be zero) 
Thus, the only possibility that is left is, 

𝑣 − 𝑢 = 0 



Or,                                                                  𝑣 = 𝑢 
And                                                           if, 𝑢 =  0, then 𝑣 =  0 
 
Thus, if no external unbalanced force applied on a body then it moves with constant 
velocity or uniform velocity (v = u) and remains at rest if it is at rest. This is the first law 
of motion. 

 

Solved Numerical problems: 

i) A body of mass 10 kg is moving with a velocity of 5 m/s. find the momentum 
associated with the ball. 
 
Ans: Given, mass of the body 𝑚 =  10 𝑘𝑔, 
Velocity,                                     𝑣 =  5 𝑚/𝑠, 
Momentum,                               𝑝 = ? 
Using, momentum                     𝑝 =  𝑚𝑣 
We get,                                       𝑝 =  𝑚𝑣 =  10 ×  5 =  50 𝑘𝑔 𝑚/𝑠 
 
 

ii) How much force is needed to produce an acceleration of 20 m/s2 in a body of 
mass 500 gm? 
 
Ans: Given, mass of the body 𝑚 =  500 𝑔𝑚 =  0.5 𝑘𝑔,  
                     acceleration 𝑎 =  20 m/s2, 
                     force, 𝐹 = ? 
Force, 𝐹 =  𝑚𝑎 =  0.5 ×  20 =  10 𝑁 
 
 

iii) A body of mass 5 kg is moving with a uniform velocity of 10 m/s. It is acted 
upon by a force of 20 N. What will be its velocity after 1 sec? 
 
Ans: Given, mass of the body 𝑚 =  5 𝑘𝑔, 
Initial velocity                  𝑢 =  10 𝑚/𝑠,  
               force                     𝐹 =  20 𝑁 
Final velocity                   𝑣 = ? 
Now,                                𝐹 =  𝑚𝑎 

Or,                                    𝑎 = =  = 4 m/s2 

Using,                                   𝑣 =  𝑢 +  𝑎𝑡 ,  
we get,                              𝑣 =  10 +  4 ×  1 =  14 𝑚/𝑠 
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