
Uniform Circular Motion Cycle 7

UNIFORM CIRCULAR MOTION

1. Tracking objects around a circle.

2. Tangential velocity

3. Centripetal acceleration

4. Centripetal force - the net Force

5. Centrifugal "force"

6. Sample problems

(constant speed over any part of a circular path)
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Uniform Circular Motion

Motion at a constant speed around a 
circle or an arc of a circle.
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Tracking an Object in a Circle
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More about ω

"omega" not "double-u"
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Units on ω



Uniform Circular Motion Cycle 7



Uniform Circular Motion Cycle 7

Distance around the circle, angle, and radius
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1. Tangential velocity
- Velocity is tangent to the circle
- The magnitude of the velocity is constant
- The direction of the velocity is constantly changing
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2. Centripetal acceleration

Newton figured out that the triangle formed by the radius & velocity 
is similar to the triangle formed by velocity and acceleration.

(always toward the center)
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Centripetal Force 
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3. Centripetal force - the net Force

force toward the center 
of the circle (along 
radius)

forces tangent to circle
(perpendicular to radius)

         is sometimes called the centripetal 
force - it is the net force required for 
uniform circular motion.  It must point 
toward the center of the circle
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upright circles
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inverted circles
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5. Centrifugal "force"

When you are moving in a circle, a 
force appears to pull objects outward
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a. unbanked turns

r = 30 cm

The bug moves toward the outside  
of a turntable that rotates once 
every 0.77 seconds. 

The bug has a coefficient of static 
friction of 0.5 with the turntable.  At 
what point is the bug flung off?
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This 30o banked turn is designed 
for 25 m/s

a. What is the radius of the turn?

b. If the coefficient of static friction 
between the tires and road is 
0.90, how fast can a car take the 
turn without sliding?

"designed for" = no friction required at that speed

b. banked turns (on ground)
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You are in a train rounding a turn of 
radius 120 m at a constant speed.  You 
hold your lanyard and keys and note that 
it makes a 20 o angle with the vertical.  
How fast is the train moving? 20o

c. banked turns (in air)
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The motorcycle and rider (200 
kg) maintain 20 m/s through the 
loop (radius 10 m.)  

Find the Normal force from the 
track on the motorcycle & rider 
at the bottom, side & top of the 
loop.   

d. vertical circle (inverted)
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At Swatara State Park where my family 
and I camped, there was a small ferris 
wheel. I estimate that the radius was 
about 4 meters, and it went once around 
every 10 seconds.  
 a) What is the tangential (linear) velocity 
of a passenger on the ride?
 b) What would the Normal force on a 70 
kg passenger be at the top, side and 
bottom positions?

e. vertical circle (upright)
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