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Circular Motion Notes:

The Big Idea:

Think about it:

	Which moves faster on a merry-go-round, a horse near the outside rail or one near the inside rail? While a hamster rotates its cage about an axis, does the hamster rotate or does it revolve about the same axis? We begin to answer these questions by discussing the difference between rotation and revolution. 
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10.1 Key Concept 1:
Rotation and Revolution:

An                        is the straight line around which rotation takes place.

· When an object turns about an internal axis—that is, an axis located within the body of the object—the motion is called                             , or spin. 

· When an object turns about an external axis, the motion is called                                       . 
Examples:

1) The Ferris Wheel

· The Ferris wheel turns about an axis. 

· The Ferris wheel                                  , while the riders                               about its axis.
2) The Earth
Earth undergoes both types of rotational motion. 

· It                                         around the sun once every 365 ¼ days.

· It                                         around an axis passing through its geographical poles once every 24 hours. 
Concept Check:

What are two types of circular motion? 
Key Concept 10.2:
Rotational Speed:

	The turntable                              around its axis while a ladybug sitting at its edge                                around the same axis.
Questions:

Which part of the turntable moves faster—the outer part where the ladybug sits or a part near the orange center? 

It depends on whether you are talking about                          speed or                                   .                            speed.
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Types of Speed:

Linear speed is the distance traveled per unit of time.

· How does the distance traveled near the center of the turn table compare to the distance traveled near the edge? 
· How does the linear speed near the center of the turn table compare to the linear speed near the edge? 

· The speed of something moving along a circular path can be called                            speed because the direction of motion is always tangent to the circle.
Symbol:                                                           Equation:

Where C is the circumference of the circle and T is the period. Note: C = 2πr where r is the radios. 
The Period (T):

The period is the time it takes for one full rotation to occur. Like the rotational speed discussed below, the period does not change with radius.  Units: seconds
Rotational Speed: 
Rotational speed (sometimes called angular speed) is the number of rotations per unit of time.

· All parts of the rigid turntable rotate about the axis                                                                  . 

· All parts have the same rate of rotation, or the same                                                               .     .                       .It is common to express rotational speed in                                                       . (RPM).
· Symbol:                                              
Back to the Turn Table:
	All parts of the turntable rotate at the same rotational speed. 

a. A point farther away from the center travels a longer path in the same time and therefore has a greater.                                   .                                               . 


	All parts of the turntable rotate at the same rotational speed. 

b. A ladybug sitting twice as far from the center moves                            .                           as fast.
Figure it out:
1. If the circumference of a circle is 2πr, what is the difference in distance traveled in one rotation?
2. If v=d/t, what is the difference in tangential velocity? Hint: Use the period for t. 


	            [image: image3.png]d

FAST

TWICE AS FAST







Tangential and Rotational Speed

Tangential speed and rotational speed are related. Tangential speed is directly proportional to the rotational speed and the radial distance from the axis of rotation. 

· Tangential speed =radial distance × rotational speed

Rotational Speed:

In symbol form, 
where v is tangential speed and ( (pronounced 
oh MAY guh) is rotational speed. 

· You move                                 if the rate of rotation increases (bigger (). 

· You also move                                if you are farther from the axis (bigger r). 
· At the axis of the rotating platform, you have no                                       speed, but you do have          .                                                  speed. You rotate in one place. 

· As you move away from the center, your                                         speed increases while your           .                                      speed stays the same. 

· Figure it out: (Use the equation.)  Move out twice as far from the center, and you have                           .                                the tangential speed.  What about three times as far from the center?
think! 
Work with a partner:
At an amusement park, you and a friend sitting on a large rotating disk. You sit at the edge and have a rotational speed of 4 RPM and a linear speed of 6 m/s. Your friend sits halfway to the center. What is her rotational speed? What is her linear speed?
Answer: 
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