
Conservation Laws
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No external forces:
Momemtum conservation

2nd Newton’s Law

constUK =+

Only conservative forces:
Energy conservation

Earth gravity, 𝐹 = 𝑚𝑔: 𝑈(𝑥) = 𝑚𝑔𝑥

Hooke′s spring, 𝐹 = 𝑘𝑥: 𝑈 𝑥 =
𝑘𝑥2
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Examples of Potential Energy, U:
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Problem 1
A bullet of mass m that moves horizontally with speed v, hits boxer’s
punch bag that hangs up from the sealing. The punch bag has mass M, and
bullets gets stuck in it. As a result, the punch bag starts moving as a
pendulum. Find the maximum height h which it will reach, with respect
to its initial position.
Hint: you have to split the problem on two halves, and decide which
conservation law works in each part.
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