
Answer on Question 51942, Physics, Other 

Question: 

A gun of mass 𝑀 is used to fire a bullet of mass 𝑚. The exit velocity of the bullet is 𝑣. 

Find the recoil velocity of the gun: 

a) 𝑀𝑣 𝑚⁄  

b) 𝑚𝑣 𝑀⁄  

c) − 𝑀𝑣 𝑚⁄  

d) −𝑚𝑣 𝑀⁄  

Solution: 

Since, the total initial momentum of the gun and the bullet is zero (both are initially at 

rest), we applying the law of conservation of momentum obtain: 

𝑝𝑡𝑜𝑡𝑎𝑙 (𝑖𝑛𝑖𝑡𝑖𝑎𝑙) = 𝑝𝑡𝑜𝑡𝑎𝑙 (𝑓𝑖𝑛𝑎𝑙), 

𝑝𝑡𝑜𝑡𝑎𝑙 (𝑖𝑛𝑖𝑡𝑖𝑎𝑙) = 0, 

𝑀𝑣𝑟𝑒𝑐𝑜𝑖𝑙 + 𝑚𝑣 = 0, 

𝑀𝑣𝑟𝑒𝑐𝑜𝑖𝑙 = −𝑚𝑣, 

𝑣𝑟𝑒𝑐𝑜𝑖𝑙 = −
𝑚𝑣

𝑀
. 

The sign minus indicate, that the recoil velocity of the gun directed in the opposite 

direction to the velocity of the bullet. 

Answer: 

d) −𝑚𝑣 𝑀⁄ . 
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