
Thus, this equation verifies the principle of conservation of linear momentum. 

Proof of principle of conservation of momentum using 2nd law and 3rd law of motion. [For LQ] 

Consider two bodies: A and B of masses 𝑚ଵ and 𝑚ଶ are moving in a straight linear path with velocities 𝑢ଵ 
and 𝑢ଶ respectively with 𝑢ଵ > 𝑢ଶ. 

Since 𝑢ଵ > 𝑢ଶ, as they will undergo collision for short time say ′𝑡′, and after collision they separate from each 
other with velocities 𝑣ଵ 𝑎𝑛𝑑 𝑣ଶ respectively as shown in figure. 

Let, 𝐹⃗஺஻ be force on body ‘A’ due to body ‘B’ and 𝐹⃗஻஺ be force on body ‘B’ due to body ‘A’ (during 
collision), Then from newton’s 2nd law of motion, 

𝐹⃗஺஻ =
𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑚𝑜𝑚𝑒𝑛𝑡𝑢𝑚 𝑜𝑓 𝐴

𝑡𝑖𝑚𝑒
 

∴ 𝐹஺஻ =
𝑚ଵ𝑣ଵ − 𝑚ଵ𝑢ଵ

𝑡
− − − − − −(1) (𝐴𝑐𝑡𝑖𝑜𝑛) 

Similarly, 

𝐹஻஺ =
𝑚ଶ𝑣ଶ − 𝑚ଶ𝑢ଶ

𝑡
− − − − − −(2) (𝑅𝑒𝑎𝑐𝑡𝑖𝑜𝑛) 

Next, from Newton’s 3rd law of motion, 

 𝐹⃗஺஻ = −𝐹⃗஻஺   ; −𝑣𝑒 sign indicated the opposite direction 

𝑜𝑟,
𝑚ଵ𝑣ଵ − 𝑚ଵ𝑢ଵ

𝑡
= −

𝑚ଶ𝑣ଶ − 𝑚ଶ𝑢ଶ

𝑡
 

𝑜𝑟, 𝑚ଵ𝑣ଵ − 𝑚ଵ𝑢ଵ  = −𝑚ଶ𝑣ଶ + 𝑚ଶ𝑢ଶ 

∴ 𝒎𝟏𝒖𝟏 + 𝒎𝟐𝒖𝟐  = 𝒎𝟏𝒗𝟏 + 𝒎𝟐𝒗𝟐 

Therefore, 

 𝑻𝒐𝒕𝒂𝒍 𝒎𝒐𝒎𝒆𝒏𝒕𝒖𝒎 𝒃𝒆𝒇𝒐𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒔𝒊𝒐𝒏 = 𝑻𝒐𝒕𝒂𝒍 𝒎𝒐𝒎𝒆𝒏𝒕𝒖𝒎 𝒂𝒇𝒕𝒆𝒓 𝒄𝒐𝒍𝒍𝒊𝒔𝒊𝒐𝒏 

Thus, the principle of conservation of linear momentum is verified using Newton’s 2nd and 3rd laws of motion. 

 In the absence of net external force, the total momentum before the collision is equal to the total momentum 
after the collision. 

 

 

 

 


