AP Physics — Unit 3 — Circular Motion

HW - Intro Circular Motion

If an object is rotating (traveling in a circle), then its position at any given time
can be described using polar codrdinates by its distance from the center of the
circle (r) and its angle (&) relative to some reference angle (which we will call
d=0).

arc length (s): the length of an arc; the distance traveled around part of a circle.
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Measurement of arc length in Radian

In general, if the angle of a sector, 6, is measured in degree,

0
h he | th of i = —
then the length of its arc, | s 360 X 2mr

If 8 is measured in radians,
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then the length of its arc, s = 2— x 27r 2n rad = 360°
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Angular Velocity (w ): change in angle per unit of time w= %.
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Important: r is not a variable. Therefore angular velocity is the same throughout the circle

Tangential velocity (V1): The linear velocity of a point on a rotating body.
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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. Agolfer 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 (a): The change in angular velocity with respect time.
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If an object has angular velocity and then accelerates, the position equation looks like this:
@ = Po + wot + rat?

Tangential acceleration (ar): Results in the change of linear velocity divided by time. ar = ra

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. Aturntable 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



