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Problem 1.1

A harmonic motion has an amplitude of 0.20 cm and a period of 0.15 s. Determine the maximum
velocity and acceleration.

Solution
An object in harmonic motion has a position given by

2

x(t) = Asin lt,

T

where A is the amplitude and 7 is the period. Change the given amplitude to meters
(0.20 cm = 0.0020 m) and plug in the numbers.

2m
t) = 0.0020 sin ——t
x(t) = 0.0020 sin 01

500 3 3
= Q—W cos 40—7Tt
75 3

We conclude that the maximum velocity is

2

m
max = ~ 0.0838 —.
v 75 S

Differentiate the velocity with respect to time to get the acceleration.

()= =75 5 sin—-
1672 . 407
= — in —t¢
45 3

We conclude that the maximum acceleration is

1672 m
max = ~ 3.51 —.
max = s S
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