
6.1 Newton's Second Law Applied to Uniform Circular Motion 

Chapter 6: Circular Motion and Other 
Applications of Newton's Laws
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Uniform Circular Motion

• A force, Fr , is directed 
toward the center of the 
circle

• This force is associated with 
an acceleration, ac

• Applying Newton’s Second 
Law along the radial 
direction gives
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• A force causing a centripetal 
acceleration acts toward the 
center of the circle

• It causes a change in the 
direction of the velocity vector

• If the force vanishes, the object 
would move in a straight-line 
path tangent to the circle
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Centripetal Force

• The force causing the centripetal acceleration is 
sometimes called the centripetal force

• This is not a new force, it is a new role for a force

• It is a force acting in the role of a force that causes 
a circular motion
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Conical Pendulum

• An object of mass m is 
suspended from a string 
of length L. The object 
revolves with constant 
speed in a horizontal 
circle of radius r. 
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Conical Pendulum

The object is in equilibrium in 
the vertical direction

and undergoes uniform circular 
motion in the horizontal direction
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Conical Pendulum

• 𝜐 is independent of m
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Dividing the two equations, we eliminate T and find that 

From the geometry, 𝑟 = 𝐿 sin 𝜃
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Motion in a Horizontal Circle

• The speed at which the object moves depends on the 
mass of the object and the tension in the cord

• The centripetal force is supplied by the tension
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Horizontal (Flat) Curve

• The force of static friction 
supplies the centripetal 
force

• The maximum speed at 
which the car can negotiate 
the curve is

• Note, this does not depend 
on the mass of the car
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𝜐 = 𝜇𝑠𝑔𝑟
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Banked Curve
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• These are designed with friction 
equaling zero

• There is a component of the normal 
force that supplies the centripetal 
force
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Loop-the-Loop

• This is an example of a vertical circle

• At the bottom of the loop, the upward force 
experienced by the object is greater than its weight
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Loop-the-Loop

• At the top of the circle, the force exerted on 
the object is less than its weight
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Suggested Problems from Chapter 6

Problems: 1, 2, 5, 7, 59 
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