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	Chapter 10 Circular Motion

	What is the big idea?


	DO NOW
Roll a marble around the rim of a paper plate.  Do this at a speed that keeps it “going around the rim”.

Now use a pair of scissors to cut a 90 degree wedge (1/4 of the plate) from the plate.

Roll the marble around the rim of the modified plate.



	1. Describe the motion of the marble before and after a section of the plate was removed. 
What does the edge of plate provide to “direct the motion”? 
2. What could you do to keep the marble moving in a circle (in the second circumstance)

3. So…generalize this…what is required to keep any object moving in a circle? 



	TYPES OF CIRCULAR MOTION
1. What is an axis?

2. When an object turns about an ________________that is, an axis located within the body of the object—the motion is called rotation, or spin.
3. When an object turns about an _________________, the motion is called revolution. 
4. Does the earth revolve or rotate?  Show a picture of each and describe why the axis is external or internal.  How long does each take?

5. You are on a ferris wheel. Does the ferris wheel rotate or revolve around its axis.  What do you do around the ferris wheel’s axis?



	CONCEPT CHECK 1:  What are the two types of circular Motion?  




	Chapter 10.2 Rotational Speed

	Chapter 10.2 Key Concept 2:  

Tangential speed depends upon

  _____________________________    and the _________________________________________


	Think about a record spinning on a turntable (or a CD disk spinning in the CD drive).  A “bug” on top of 

this disk would  ________________________ around the center of the disk or turntable.  

Would the bug move faster if it was closer to the center, or out on the edge?

The answer is:  it depends on what you are describing

___________________________ is the distance traveled per unit of time.  Therefore based on 

“linear speed” , is more distance traveled (in the same amount of time) along the outside edge of the 


disk, or closer to the center?

What do we call the speed of something moving along a circular path? 

What does “tangent to the circle” mean?

So if I use the term “tangential speed”  does it also mean “linear speed” when referring to circular motion?



	

	CONCEPT CHECK 2:  
Rotational speed is the ________________________________________ 


	All parts of the turntable or disk rotate ___________________________________

All parts of the turntable have the same rate of rotation  or the 

___________________________________________________________________________________

This is abbreviated as  __________________________

IF all parts have the same rotational speed , then the point further away from the center travels a 

longer ___________________ (distance) in the ________________________________.  More 

distance in the same time means that the speed (in this case tangential speed) is faster.

WHAT IS THE RELATIONSHIP BETWEEN ROTATIONAL SPEED AND TANGENTIAL SPEED? 
Write the equation (identify what each letter means) : 

Does proportional mean “equal”? ________________   What does it mean _________________


​​​​​​​​​​​​​​​​​​​​​​​​​​

At the axis of the rotating platform, you have no _______________________________, but you 

do have ___________________________.   WHY???? 
As you move away from the center, your _________________________________ increases 
while your ___________________________ stays the same. 
Move out twice as far from the center, and you have _______________the tangential speed.
EXAMPLE: 

At an amusement park, you and a friend sit 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?
EXAMPLE 2:  WHY DO THE WHEELS OF A TRAIN STAY “ON THE TRACK”?

Fasten a pair of cups together at their wide ends and roll the pair along a pair of parallel tracks.
Draw a picture of what happens: 

THINK

Train wheels ride on a pair of tracks. For straight-line motion, both tracks are the same length. But which track is longer for a curve, the one on the outside or the one on the inside of the curve?



	CHAPTER 10.2  Concept Check: What is the relationship among tangential speed, rotational speed, and radial distance?


	CHAPTER 10.3 Centripetal Force



	

	1. Velocity involves both _________________ and _____________________
a. Why does an object that moves at a constant speed,  in a circle, accelerate?
b. What causes it to change direction?  Moving in what direction?
c. If the force is pushing “toward the center”, the acceleration is “toward the center”.  What is the word we use to describe “toward the center?

d. Therefore the acceleration experienced “toward the center”  is 

called_________________________

2. Spin a cup with 1 inch of water in it using the directions provided by Ms. Eibling (you must clean up any mess)!!!!
a. What is exerting force on the cup?  Is the force inward or outward?  




b. What is exerting force on the water?  Is the force inward or outward?   Draw a diagram identifying the forces and direction of the forces. 

3. Is the string exerting force on the water?  Explain with Newton’s 3rd Law (and the “touch” principle.
4.  Is there an outward force being exerted on anything?  

5. Provide three examples of a centripetal force using gravity, tension, and electrical forces.

6. The force always acts at a ________________ angle to the path of the moving object.

7. What supplies centripetal force when a car goes around a corner (list the force and the two things that interact).

8.  What happens when the force applied is not strong enough to keep the car “on the curve”? 

9. When we spin clothes dry, we force the clothes against the drum of the washer, and the water flies off through the holes.  Why is spin drying cause wrinkles and stretching of clothes?

10.  When you get a blood test what is the equipment used to “separate your blood into the liquid and the cell portions?   What type of force does it use and why does it “separate things”. 



	CONCEPT CHECK 3: What factors affect the centripetal force acting on an object? 



	CENTRIPETAL AND CENTRIFUGAL FORCES



	ASSESSMENT QUESTIONS: 
1. Whereas a rotation takes place about an axis that is internal, a revolution takes place about an axis that is

a. external.

b. at the center of gravity.

c. at the center of mass.

d. either internal or external. 

2. When you roll a tapered cup across a table, the path of the cup curves because the wider end rolls

a. slower.

b. at the same speed as the narrow part.

c. faster.

d. in an unexplained way. 
3. When you whirl a tin can in a horizontal circle overhead, the force that holds the can in the path acts 

a. in an inward direction.

b. in an outward direction.

c. in either an inward or outward direction.

d. parallel to the force of gravity. 
3. When you whirl a tin can in a horizontal circle overhead, the force that the can exerts on the string acts 

a. . in an inward direction.

b. in an outward direction.

c. in either an inward or outward direction.

d. parallel to the force of gravity. 
4.  When you whirl a tin can in a horizontal circle overhead, the force that the can exerts on the string acts 

a. in an inward direction.

b. in an outward direction.

c. in either an inward or outward direction.

d. parallel to the force of gravity. 



	


	Chapter 10.3b Calculating Centripetal Forces

	Concept Check: The centripetal force on an object depends on the object’s ​​​​​​​​​​​​​​​​__________________________(m/s) its ________________ (kg), and the 

______________ (m) of its circular path.  The unit of force is ______________.


	Formula:          Centripetal force = mass x speed2
                                                           radius

                            Fc = mv2
                                     r

	Chapter 10.4   Centripetal and Centrifugal forces

	Concept Check: The “centrifugal-force effect” is attributed not to any real force but to inertia—

the tendency of the moving body to follow a straight-line path.

	We have shown that circular motion is caused by a center-directed force (ie the tension on from a string we are moving).   But we keep saying there is an “outward force”  on a rotating or moving object.  We refer to this outward force as ___________________________ force.  Centrifugal means __________________________________  or away from the center.

When the string breaks, the whirling can moves in a __________________, tangent to—NOT _____________________ from the center of—its circular path.  The picture below shows “tangent to”.  What would “outward” from the circle look like? 
[image: image2.png]



So, what causes the can in the picture to the left to move “tangent to “ the circle, if the string breaks?

Force                             No force

What law states that the can will go tangent and why? 


The only force that is exerted on the whirling can (neglecting gravity) is directed __________________ of circular motion. This is a centripetal force. No outward force acts on the can.

[image: image1.png]





	Concept Check: What causes the centrifugal effect (remember …it is not a real force)
Centrifugal force is an effect of rotation.  A force must be an ___________________ and s

since centrifugal force is not a part of an interaction, it cannot be a true force.
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