7-1
 Measuring rotational motion
· The average angular speed  ω avg of a rigid, rotating object is defined a s the ration of the angular displacement,∆θ, to the time interval,∆t.

· The average angular acceleration,ω αvg of a rigid, rotating object is defined  as the ratio of the change in angular speed, ∆ω, to the time interval ∆t.

· Rotation is spin about and internal axis.

· Revolution is spin about an external axis.

· Looping Roller Coasters are governed by the laws of rotational motion.

· The dynamics of rotation are analogous to the dynamics of linear motion.  

Definitions:

1. Rotational motion:  motion of a body that spins about an axis

2. Radian:  an angle whose arc length is equal to it’s radius, which is approximately equal to 57.3 degrees.

3. When a rigid body rotates about a fixed axis, each point of the body movies in a circular path.  Lines drawn perpendicularly from the rotation axis to various points of the angle all sweep out the same angle θ in any given time interval.  These angles are conveniently measured in radians.
4. Angular displacement:  the angle through which a point, line or body is rotated in a specified direction and about a specific axis

5. Angular displacement can be measured if you are given the number of revolutions.(Number of rev multiplied by 2 π radian
6. Angular speed (velocity):  the rate at which a body rotates about an axis, usually expressed in radians per second.  The rate of change of angular position.

7. Angular acceleration:  the time rate of change of angular speed, expressed in radians per second per second.

8. Rotation:  spin around an axis.  A wheel rotates

9. Revolution:  the rim around the wheel revolves

p. 247 (1-4)

Examples:  Rotating carnival rides, bird’s eye view= θ= 3 x 10 -4 rad.  A bird flying at a height of 100m can distinquish an object of only .03 m.  Spinning things on strings, toys, cars racing around a track.,bicycle wheels, hamster wheels,…….

Demo:    spinning stool

7-2
Tangential and centripetal acceleration
· A point on an object rotating about a fixed axis has a tangential speed related to the object’s angular speed.  When the object’s angular acceleration changes, the tangential acceleration of a point on the object changes.

· Uniform circular motion occurs when an acceleration of constant magnitude is perpendicular to the tangential velocity.

· An object can be accelerated if it’s speed remains constant because it’s direction is changing.  Velocity and acceleration are both vector quantities.

Definitions:

1. Tangential speed: the instantaneous linear speed of an object directed along the tangent to the object’s circular path.

2. Tangential acceleration:  the instantaneous linear acceleration of an object directed along the tangent to the object’s circular path.

3. Centripetal force:  an object that is moving in a circle is acted upon by a centripetal force, pulling it toward the center.

4. Centripetal acceleration:  acceleration directed toward the center of a circular path.  A force pulls the object toward the center.

5. Centrifugal force:  NOT A REAL FORCE.  Actually, the result of inertial forces acting upon a mass while centripetal forces are acting upon the same mass. A feeling of being pulled away.

Examples:  horses on a carousel, golfer’s swing, cars around u-turn, 

Demo:  yo, yo

Lab:   Swinging Cup 


Rotational Derby  ***bring canned food for lab

7.3 Causes of circular motion

· Any object moving in a circular path must have a net force exerted on it that is directed toward the center of the circular path.

· Every particle in the universe attracts every other particle with a force that is directly proportional to the product of the particle’s masses and inversely proportional to the square of the distance between particles.

Definitions:

1. Gravitational force:  the mutual force of attraction between particles of matter.

Examples:  internet link:  www.scilinks.org  HF2072, tire swing, merry-go-round, old fashioned record player, planetary motions, bicycles and cars. satellites.

Question:  How did Newton know that a net force had to be acting on the moon?  (p. 264)

Music Links:

Dave Mathews:  Satellites,

Faith Hill:  This love…..centripetal………

Old song…..”this spins me right round baby, right round, like a record player, round, round, round, round.”

