
 
Uniform Circular Motion – 1 v 1.0  ©2009 by Goodman & Zavorotniy 
 

Uniform Circular Motion

Introduction

a v

Uniform Circular Motion

The object’s velocity is 
always tangential to its 
path about the circle. 
 
The object’s acceleration 
is always pointing towards 
the center of the circle, 
perpendicular to the 
velocity vector. 
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Special Cases of Acceleration
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Example 1
A 4.0 kg object is traveling in uniform circular motion of radius 2.0m. The magnitude of its velocity, its speed,
is 15 m/s. Determine its acceleration. Determine the net force acting on it.
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Example 2
How much net force is required to keep a 5.0 kg object traveling in a circle of radius 6.0m with a speed of 12
m/s?
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Period and Frequency
period frequency

The period of an object�’s motion is the time it takes it to go once around a circle.

The frequency of an object�’s motion is the number of times that it goes
around a circle in a given unit of time.
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T = 1/f f = 1/T

v = 2 r/T

v = 2 rf

Relationships between period, frequency and velocity
T = t/n and T = 1/f f = n/t and f= 1/T

v = 2 r/T v = 2 rf
The units of period, T, are seconds.

The units of frequency, f, are s 1, or Hz.

Example 3
An object is traveling in a circle of radius 4m and completes five cycles in 2s. What are its period, frequency
and velocity?
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Example 4
A force of 250 N is required to keep an 8.0 kg object moving in a circle whose radius is 15m. What are the
speed, period and frequency of the object?

F a

v = 22m/s tangent to the circle

T = 4.3s

f = 0.23Hz

These equations can be applied anytime the motion of an object is even briefly
circular in nature.

Example 4
An object is attached to a string which is supplying a Tension that keeps it moving in a circle of radius 0.50m
as it slides along a frictionless table. The object has a mass of 2.0 kg and its motion has a period of 0.63s.
What is the tension in the string?
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Multiple forces and circular motion

the sum of the forces
matters...not any one force
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Example 6
A bucket of water is spun in a vertical circle such that the bucket is upside down with the water in it at the top
of the circle. The person water in the bucket is spinning in a circle of radius 0.80 m.

a. What is the minimum velocity that the water must maintain to stay in the bucket and not drench the
person below?

b. If the water has a mass of 0.25kg and the velocity of the bucket is the same at the bottom as it is at the
top of the circle, what normal force must the bucket provide at the bottom of the circle?
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Example 7
A car is rounding a curve with a speed of 20 m/s. At that location, the curve can be approximated by a circle of
radius 150m. What is the minimum coefficient of static friction that will allow the car to make the curve
without sliding off the road?

radial direction vertical direction
F = ma F = ma


