Question #58364, Physics / Mechanics | Relativity

A 0.024-kg bullet is fired vertically at 225m/s into a 0.15-kg baseball that is initially at rest.
How high does the combined bullet and baseball rise after the collision, assuming the bullet
embeds itself in the ball?

Solution:

When the bullet hits the baseball, its momentum is transferred to the baseball. So, the
baseball and the bullet in it obtain speed and therefore kinetic energy, which allows them to
reach specific height above original position.

1. When the bullet hits the block, conservation of momentum takes place:
myVy = (mb + mbb)\/;
meO

V=20 . (1)

(mb + mbb)’
mp — bullet mass;
mpp — baseball mass;
Vo —initial bullet speed;
v —final speed of the system (baseball + bullet)

2. When the baseball starts moving with the bullet inside, energy conservation takes place.
The kinetic energy of baseball & bullet is transformed to potential energy, as they reach
maximum height:

AE, = APE ;

AE, = (m, +;nbb)V2 ;

APE =(m, +m,, )gAh;

(M, + My, v?
2

Ah = (mb +mbb)\/2 :ﬁ’,
Z(mb + My, )g 29

Substituting (1) into (2):

= (mb + mbb)gAh ;

(2)

2,,2
Ah=— Vo =5
Zg(mb + mbb)
2 2
Ap 00247 x 225 _49.14m
2x9.8(0.024 +0.15)

Answer: 49.14 m
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