
Chapter 2. Conservation Laws §10 Problem 1.

§10 Mechanical similarity

Problem 1.

Find the ratio of the times in the same path for particles having different masses but the same
potential energy.

Solution: If the two particles have the same path, then the ratio of linear dimension is

l′

l
= α = 1. (2.7)

We can define the ratio of time and mass by

t′

t
= β

and
m′

m
= γ.

Then, the ratio of kinetic energy is

T ′

T
=
m′v′

mv
=
m′

m

(
dr′

dr

dt

dt′

)2

=
γα2

β2
.

To leave the equation of motion unaltered, the ratio of the kinetic energy and the potential energy must
be the same, i.e. ,

U ′

U
=
T ′

T

⇒ αk =
γα2

β2
.

Using Eq. (2.7), we get

1 =
γ

β2

⇒ β =
√
γ.

The ratio of the times is then

Answer to Problem 1.

t′

t
=

√
m′

m
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