
ANNOUNCEMENTS

●  Homework #9, due today!

Conceptual questions: Chapter 9, #4 and #10
Problems: Chapter 9, #30, #54

● 5-minute quiz on Chapter 9 Friday, October 26

● Second in-class test: Friday, November 2



A particle follows a circular path. As it moves counterclockwise, it sweeps out a positive 
angle θ with respect to the x-axis and traces out an arc length s.



 



TANGENTIAL SPEED

Two particles on a rotating disk have different tangential speeds, depending on their 
distance to the axis of rotation.



FIGURE 10.5

For counterclockwise rotation in the 
coordinate system shown, the angular 
velocity points in the positive z-direction 
by the right-hand-rule.



FIGURE 10.6

The vectors shown are the angular velocity, position, and tangential velocity.

(a) The angular velocity points in the positive z-direction, giving a counterclockwise rotation in the 
xy-plane.

(b) The angular velocity points in the negative z-direction, giving a clockwise rotation.







ANGULAR ACCELERATION

The rotation is counterclockwise in both (a) and (b) with the angular velocity in the same direction.

(a) The angular acceleration is in the same direction as the angular velocity, which increases the rotation rate.

(b) The angular acceleration is in the opposite direction to the angular velocity, which decreases the rotation 
rate.



(a) The angular acceleration is the positive z-direction and produces a tangential 
acceleration in a counterclockwise sense.

(b) The angular acceleration is in the negative z-direction and produces a tangential 
acceleration in the clockwise sense.



EXAMPLE



EXAMPLE



CONSTANT ANGULAR DECELERATION



CONSTANT ANGULAR DECELERATION



ANGULAR VS LINEAR VARIABLES AND EQUATIONS



 



A particle is executing circular motion and has an angular acceleration. The total linear 
acceleration of the particle is the vector sum of the centripetal acceleration and 
tangential acceleration vectors. The total linear acceleration vector is at an angle in 
between the centripetal and tangential accelerations.



The centripetal, tangential, and total acceleration vectors. The centrifuge is slowing 
down, so the tangential acceleration is clockwise, opposite the direction of rotation 
(counterclockwise).
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