










Problem 2-6: Young/Freedman 3.28

On your first day at work for an appliance manufacturer,

you are told to figure out what to do to the period of rotation

during a washer spin cycle to triple the centripetal acceleration.

You impress your boss by answering immediately. What do you

tell her?

Assuming uniform circular motion, ac = v
2

R
, where R is

the washing machine radius and v the tangential velocity. We
want to relate v and R to the period τ . We know v

r
= ω, so we

have ac = ω
2
R. Furthermore, ω = 2π

τ
, giving

ac =
4π

2
R

τ2
(1)

The new centripetal acceleration a
′

c is a
′

c = 3ac, and we have a
similar equation

3ac =
4π

2
R

τ ′2
(2)

Dividing Equation 2 by Equation 1, we have

3 =
τ

2

τ ′2
(3)

Rearranging, we have

τ
′ =

τ
√

3
(4)

Commentary

Goal: To investigate the re-
lationship between centripetal
acceleration and various pa-
rameters of uniform circular
motion in order to meet new
operation specifications of a
washing machine.

The first task is to identify
the various parameters in the
problem: We have the tan-
gential velocity v, the angular
velocity ω, the period of motion
τ , the washing machine radius
R, and we want to triple ac. v,
ω, and τ are not independent,
however: v

r
= ω, and ω = 2π rad

τ
.

Given these relationships, we
can manipulate the familiar

expression ac = v
2

R
to give an

expression relating ac to τ and
R.

We are told we are to triple ac

by adjusting the period. Writing
a new expression for new period
τ
′, we see that R drops out of

the problem when you take the
appropriate ratio. The result is
an expression for τ

′ as τ times a
numerical factor.
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