
AP Physics – Unit 3 – Circular Motion  

HW – Intro Circular Motion 

 

 

 

Angular Velocity (ω ): change in angle per unit of time  ω=
𝛥Ø

𝛥𝑡
.   

Important: r is not a variable. Therefore angular velocity is the same throughout the circle 
 
Tangential velocity (VT):  The linear velocity of a point on a rotating body.  

VT = 
𝛥𝑠

𝛥𝑡
 = 

𝑟𝛥Ø

𝛥𝑡
 = r ω 

 
 

2𝜋𝑟𝑎𝑑

𝛥𝑡
 

ω=
𝛥Ø

𝛥𝑡
        units – rad/s 

VT = 
𝛥𝑠

𝛥𝑡
 = 

𝑟𝛥Ø

𝛥𝑡
 = r ω   

Δs = rØ        units – meters 

aT = r α      units - m/s2 

α = 
𝑣2

𝑟
 = rω2    units rad/s2 

 

 

 
 



Angular Motion, Speed and Velocity  

1. Through what angle must the wheel show at the right turn in order to unwind 40 

cm of string? 

 

2. Find the average velocity of a softball pitcher’s arm (in rad/s) if, in throwing the 

ball, her arm rotates one-third of a revolution in 0.1 secs 

 

3. A golfer swings a nine iron (radius = 1.1 m) with an average angular velocity of 5.0 

rad/s. Find the tangential velocity of the club head. 

 

Angular acceleration (α):  The change in angular velocity with respect time. 

α = 
𝛥𝜔

𝛥𝑡
 

If an object has angular velocity and then accelerates, the position equation looks like this: 

Ø = Ø0 + ω0t + ½αt2 

Tangential acceleration (aT): Results in the change of linear velocity divided by time.  αT = rα 

 

Angular acceleration does NOT change with radius, but tangential acceleration does. 

Angular Acceleration 

 

4. A bicyclist is riding at an initial (linear) velocity of 7.5 m/s, and accelerates to a velocity of 10.0 m/s over 

a duration of 5.0 s.  If the wheels on the bicycle have a radius of 0.343 m, what is the angular 

acceleration of the bicycle wheels? 

 

5. A turntable rotating at 33 1/3 RPM is shut off.  It slows down at a constant rate and coasts to a stop in 

26 s.  What is its angular acceleration? 

 

 

6. A centrifuge in a medical laboratory is rotating at an angular speed of 3600 rev/min. When switched 

off, it rotates 50.0 times before coming to rest. Find the constant angular deceleration of the 

centrifuge 


