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EQUATIONS

• Force with centripetal acceleration

Σ𝐹 =
𝑚𝑣2

𝑟



FORCE FOR CENTRIPETAL 
ACCELERATION

• Recall:

𝑎𝑐 =
𝑣2

𝑟
=

4𝜋2𝑟

𝑇2
= 4𝜋2𝑟𝑓2

• Since Newton’s 2nd Law states Σ𝐹 = 𝑚𝑎, we get the 
following formulas for the force’s magnitude

Σ𝐹 =
𝑚𝑣2

𝑟
=

4𝜋2𝑚𝑟

𝑇2
= 4𝜋2𝑚𝑟𝑓2
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ROTATING FRAMES OF REFERENCE

• When using the Earth as an inertial reference frame:



ROTATING FRAMES OF REFERENCE

• Recall: The Law of Inertia (Newton’s 1st Law) does not hold 
in an accelerating (noninertial) reference frame



ROTATING FRAMES OF REFERENCE

• Centrifugal Force: force in a rotating 
(accelerating) frame of reference

• Application: Centrifuge – rapidly-rotating 
device used for separating substances and 
training astronauts



ROTATION FRAMES OF REFERENCE

• Coriolis Force: fictitious force that acts perpendicular to the 
velocity of an object in a rotating frame of reference

• This force has effects on objects moving very quickly or for 
very long time periods:
• Weather patterns are greatly affected

• Firing long-range projectiles – need to recalibrate sights to 
account for the Coriolis Force of the area



SUMMARY

• The net force acting on an object in uniform circular motion acts toward the centre of 
the circle. (This force is sometimes called the centripetal force, although it is always 
just gravity, the normal force, or another force that you know already.)

• The magnitude of the net force can be calculated by combining Newton’s second law 
equation with the equations for centripetal acceleration.

• The frame of reference of an object moving in a circle is a noninertial frame of 
reference.

• Centrifugal force is a fictitious force used to explain the forces observed in a rotating 
frame of reference.

• Centrifuges apply the principles of Newton’s first law of motion and centrifugal force.

• The Coriolis force is a fictitious force used to explain particles moving in a rotating 
frame of reference.



PRACTICE

Readings
• Section 3.2 (pg 128)

Questions
• pg 138 #1-9


