SIRC Workshop on Motion Part II

September 28, 2006

Is it true that   “Force causes Motion” ?

The Plan:
I. Drawing Force Diagrams: Force has a direction and a size 

II. Are there forces on things that “stand still”? White Boards

III. Are there always forces on things that are “moving”? tablets

IV. What is the connection between force and motion?
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The Standards

Grade 2

Physical Sciences

1. The motion of objects can be observed and measured. As a basis for understanding this concept, students know:

c. the way to change how something is moving is to give it a push or a pull. The size of the change is related to the strength, or the amount of "force," of the push or pull.

e. objects near the Earth fall to the ground unless something holds them up.

f. magnets can be used to make some objects move without being touched.

Grade 8

Focus on Physical Science

Forces
 2. Unbalanced forces cause changes in velocity. As a basis for understanding this concept, students know:

a. a force has both direction and magnitude.

b. when an object is subject to two or more forces at once, the effect is the cumulative effect of all the forces.

c. when the forces on an object are balanced, the motion of the object does not change.

d. how to identify separately two or more forces acting on a single static object, including gravity, elastic forces due to tension or compression in matter, and friction.

e. when the forces on an object are unbalanced the object will change its motion (that is, it will speed up, slow down, or change direction).

f. the greater the mass of an object the more force is needed to achieve the same change in motion

I. Drawing Force Diagrams: Force has a direction and a size

A. Most of the time you can see the object or person doing the pulling or pushing:

	How do we “draw” forces?

• Arrows represent forces

• the direction of the arrow is the direction of the force

• The length of the arrow represents the size of the force

•The force is labeled to show the object causing the force and the object the forces is acting on.  Ex. The force of the hand on the ball = Fhand on ball.


	Example 1: Pulling a car

Draw the forces on the car
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	Example 2 Pushing a car

Draw the forces on the car
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	Example 3 Pulling a wagon

Draw the forces on the wagon
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2. Sometimes the thing doing the pushing or pulling will not be touching the object:  

Draw the forces on each of the objects

	Example 4: Stacked magnets

Draw the forces on the top magnet
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	Example 5 ball falling to the ground

Draw the forces on the ball

	Example 6: Apple hanging from a string

Draw the forces on the apple
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	Example 7: current carrying wire between N and S magnetic poles 
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II. Are there forces on things that “stand still”?

Do the forces on these objects cause motion?

	Example 8 Book on a table

Draw the forced on the book
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	Example  9 You sitting in your chair



	Consider these previous examples also
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Question: How would you modify the statement that ”force causes motion”?

III. Are there always forces on things that are moving?
To answer this question we need to look at situation where there are no forces.  In everyday life it is hard to find this situation but we can create this situation in a lab or in outer space.

Ex. 10 An aluminum cart gliding without friction on an air track.  (This is like a puck sliding along the top of an “air hocky” table.)

After the initial push  the cart glides along the track at constant speed.  Because it rides on a cushion of air there is almost no friction force on the cart.

Draw the forces acting on the cart in the middle of the track (after you have given it a push).  Remember the cart is moving with constant speed but you are no longer touching it.
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Ex. 11 A rock floating in outer space at constant speed.  A description of why the rock floats at constant speed can be seen by viewing the “Eureka” video on Inertia.

Draw the forces acting on the rock as it moves with constant speed.

IV. What is the connection between force and motion?
How can we modify the statement:

Force causes motion
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