
Lab: AP Review Sheets AP Physics
Chapter 6: Circular Motion by Kaylin Yagura

Background: Centripetal motion (circular motion) refers to objects moving in circular paths.
Therefore, this unit is mainly about finding the force keeping an object moving in a circle or its
acceleration while in circular motion. Major topics in this sector include centripetal force,
centripetal acceleration, angular velocity, and tangential velocity.

Key Points and Phrases

1. Centripetal force is the force
directed toward the center of a
circular path that keeps the
object moving in a circle.

2. Centripetal acceleration is the
acceleration directed towards
the center of a circular path.
It is perpendicular to the
velocity of the object.

3. Angular velocity is the rate of
change of angular
displacement.

4. Tangential velocity is the
velocity of the object along
the tangent of its circular path

5. If the object is moving in a
uniform circular motion, the
magnitude of the velocity
must be the constant

6. The period (T) is the inverse
of the frequency (f)

Formulas Necessary

⍵=𝑣/𝑟
​

This equation shows the
relationship between angular and
tangential velocity.

● ⍵ is the magnitude of the
angular velocity

● v is the magnitude of the
tangential velocity

● r is the radius of the
circular path

⍵ = θ/t

​

This equation shows the angular
velocity of the object

● ⍵ is the magnitude of the
angular velocity

● Θ is the angular
displacement

● T is the time taken

More Formulas Necessary

c=(m𝐹 𝑣2)/𝑟
​

This is the equation for centripetal
force.

● F is the magnitude of the
centripetal force

● m is the mass of the object
● v is the velocity of the object
● r is the radius of the circular

path

c=𝑎 𝑣2/𝑟
​

This is the equation for centripetal
acceleration.

● a is the magnitude of the
centripetal acceleration

● v is the velocity of the object
● r is the radius of the circular

path



Practice Problems

1. [Easy] A ball of mass m is attached to the end of a string of length Q as shown above.
The ball is released from rest from position P where the string is horizontal. It swings
through position Q where the string is vertical, and then to position R where the string is
again horizontal. What are the directions of the acceleration vectors of the ball at
positions Q and R?

(It’s a pendulum!)

Solution:

At position Q, the acceleration vector is upwards because the centripetal acceleration
always points toward the center of the circle (in this case upwards). At position R, the
acceleration is downward. The ball stops moving as it hits position R because it is at the peak of
its swing. Therefore, the tension is equal to zero and the only force acting on the ball is gravity
pulling the ball downward.

2. [Medium] One end of a string is fixed. An object attached to the other end moves on a
horizontal plane with uniform circular motion of radius R and frequency f. The tension
in the string is F. If both the radius and frequency are doubled, the tension is what?



Answer:

This is the equation for the tension before the radius and frequency are doubled.

This is the equation for the tension after the radius and frequency are doubled. They are
basically the same except that the coefficient for the first equation is 4, while the second
is 32. This means that the tension after the radius and frequency are doubled is 8 times
what it was before. This means that the answer is 8F.



3. [Harder] A block of mass m is placed against the inner wall of a hollow cylinder of radius
R that rotates about a vertical axis with a constant angular velocity ⍵ as shown in the
diagram below. In order for friction to prevent the mass from sliding down the wall, the
coefficient of static friction must be at a minimum what? Use the R, ⍵, and any constants.

Solution:

Since the block is not moving up or down, we can set the force of friction equal to the force of
gravity. The force of friction is equal to the normal force (N) times the static coefficient of
friction. The normal force is the centripetal force as it points towards the center of the cylinder
meaning it is equal to mass times the centripetal acceleration. Substituting in this value for N,
we can find the static coefficient of friction value in terms of g, ⍵, and R. The static coefficient of

friction is equal to g/ ) at minimum.(⍵2𝑅


