
 

 

Answer on Question 68206, Physics, Molecular Physics, Thermodynamics 

Question: 

The man of steel is well known of simply bouncing off his chest the bullets and other 

missiles fired at him. Suppose that a gangster sprays Superman's chest with 5 𝑔 bullets 

at the rate of 110 bullets per minute, and the speed of each bullet is 510 𝑚 𝑠⁄ . Suppose 

too that the bullets rebound straight back with no change in speed. What is the 

magnitude of the average force on Superman's chest from the stream of bullets? 

Solution: 

We can find the magnitude of the average force on Superman's chest from the definition 

of the impulse: 

𝐽 = ∆𝑝 = 𝑚∆𝑣 = �̅�∆𝑡, 

here, ∆𝑝 is the change in the linear momentum per collision given to Superman, �̅� is 

the magnitude of the average force on Superman's chest from the stream of bullets, 𝑚 

is the mass of the bullet, ∆𝑣 is the change in the velocity of the bullet, ∆𝑡 is the time 

interval over which the average force on the Superman's chest is applied. 

From this formula we can find �̅�: 

�̅� =
∆𝑝

∆𝑡
= 𝑅∆𝑝, 

here, 𝑅 = 110 
𝑏𝑢𝑙𝑙𝑒𝑡𝑠

𝑚𝑖𝑛
= 1.83 

𝑏𝑢𝑙𝑙𝑒𝑡𝑠

𝑠
 is the collision rate. 

Then, we get: 

�̅� = 𝑅∆𝑝 = 𝑅𝑚∆𝑣 = 𝑅𝑚(𝑣 − (−𝑣)) = 2𝑅𝑚𝑣 =

= 2 ∙ 1.83 
𝑏𝑢𝑙𝑙𝑒𝑡𝑠

𝑠
∙ 0.005 

𝑘𝑔

𝑏𝑢𝑙𝑙𝑒𝑡𝑠
∙ 510 

𝑚

𝑠
= 9.3 𝑁. 

Answer: 

�̅� = 9.3 𝑁. 
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