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EQUATIONS

• Centripetal Acceleration

𝑎𝑐 =
𝑣2

𝑟
=
4𝜋2𝑟

𝑇2
= 4𝜋2𝑟𝑓2

• Uniform Circular Motion

𝑣 =
2𝜋𝑟

𝑇
• Frequency

𝑓 =
1

𝑇



UNIFORM CIRCULAR MOTION

• Uniform Circular Motion: motion that 
occurs when an object has constant 
speed and constant radius

• Centripetal Acceleration: 
instantaneous acceleration directed 
toward the centre of the circle



DIRECTION OF 
CENTRIPETAL ACCELERATION

• Recall: Ԧ𝑎 = lim∆𝑡→0
∆𝑣

∆𝑡
• as the time interval decreases, ∆ Ԧ𝑣 points closer to the centre of 

the circle

• since Ԧ𝑎 is in the same direction as ∆ Ԧ𝑣, we can conclude that the 
direction of centripetal acceleration is towards the centre.



MAGNITUDE OF 
CENTRIPETAL ACCELERATION

• (See pg 123-124 for proof)

• Magnitude of centripetal acceleration

𝑎𝑐 =
𝑣2

𝑟
• 𝑎𝑐 – centripetal acceleration

• 𝑣 – uniform speed

• 𝑟 – radius of circle (or arc)



EXAMPLE 1



EXAMPLE 1 – SOLUTIONS



SPEED OF 
UNIFORM CIRCULAR MOTION

• Often speed is not known
• More often, we know radius (𝑟) and period (𝑇)

• The period is the time to complete one full revolution

• Speed is constant, and by using the circumference of the circle 
we get

𝑣 =
2𝜋𝑟

𝑇
which results in 

𝑎𝑐 =
𝑣2

𝑟
=
4𝜋2𝑟

𝑇2



FREQUENCY VS PERIOD

• For higher rates of revolution, we use frequency instead of 
period
• Frequency (𝑓) [Hz = s-1]: the number of revolutions per second

𝑓 =
1

𝑇
• In terms of frequency, we get

𝑎𝑐 =
𝑣2

𝑟
=
4𝜋2𝑟

𝑇2
= 4𝜋2𝑟𝑓2



EXAMPLE 2



EXAMPLE 2 – SOLUTIONS



SUMMARY: 
UNIFORM CIRCULAR MOTION

• Uniform circular motion is motion at a constant speed in a 
circle or part of a circle with a constant radius.

• Centripetal acceleration is the acceleration toward the 
centre of the circular path of an object travelling in a circle 
or part of a circle.

• Vector subtractions of position and velocity vectors can be 
used to derive the equations for centripetal acceleration.



PRACTICE

Readings
• Section 3.1 (pg 122)

Questions
• pg 127 #2-4,6,7


