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Experiencing Newton’s Laws of Motion

Force Stations
Station 1: Newton’s 1st law of motion

Newton’s First Law Says:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Demo:
1. Place a playing card on top of an empty beaker.
2. Place a penny on top of the card.

3. Flick the card sideways rapidly with your finger.

4.  What happened to the card after you flicked it? ____________________________________________

5. What happened to the penny?___________________________________________________________

6. What “outside” force was applied to the card?______________________________________________

7. Explain what happened to the penny based on Newton’s First Law._____________________________

______________________________________________________________________________________
______________________________________________________________________________________

8. What force acted on the penny to cause it to fall into the beaker?_______________________________

9. Draw a picture of the experiment you just did. Use arrows to show the directions of the forces that are applied. (hint: there should be at least two!)
Station 2: Newton’s 2nd Law of Motion

Newton’s Second Law Says:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Demo:
1. Place the bowling ball and the soccer ball on the floor, even with each other. At the same time, with an open hand on each ball, give each ball a push. Try to use the same force on each ball.  DO NOT KICK EITHER THE SOCCER BALL OR THE BOWLING BALL!!
2. What happened?__________________________________________________________________________
__________________________________________________________________________________________

__________________________________________________________________________________________

3. How can you get the bowling ball to accelerate at the same rate as the soccer ball with less mass?
__________________________________________________________________________________________

__________________________________________________________________________________________

4. How does this demonstrate Newton’s Second Law of Motion? 

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Station 3: Newton’s 3rd Law of Motion

Newton’s Third Law Says: 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Balloon Rocket
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1. Inflate the balloon completely. Hold the inflation end closed while a partner tapes the balloon to the straw on the string track. Release the inflation end. Describe the motion:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Repeat the procedure with the balloon half full.  Describe the motion:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Explain your observations of the balloon rocket in terms of Newton’s Third Law of Motion.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Station 3: Newton’s 3rd Law of Motion Continued
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Newton’s Cradle:

1. Using the Newton’s Cradle, spend a few minutes experimenting with the physics of this toy. PLEASE DO NOT TANGLE THE STRINGS!
2. What happens when you pull back and release one sphere? What happens when you pull back and release two spheres?  (hint: If you are using the computer version, refresh the page between trials) __________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________

How does a Newton’s Cradle represent Newton’s Third Law of Motion? ________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Station 4: Rearranging equations

Watch the YouTube video tutorial on rearranging equations. http://www.youtube.com/watch?v=HyH9-5tnS0A
Stop video at 6:00 minutes. Use the space below to take notes if you need it:

After watching the Physics Skills video, solve the following problems. You must show your work, step by step!

What is the equation for force?

Solve for m.

Solve for a.

What is the equation for momentum?

Solve for m.

Solve for v. 
Station 5: f=ma practice problems

Solve the following force problems. You can use the triangle method or the traditional method, but you must show your work!


1.  F= ?

     m= 15 kg

     a= 3 m/s2

 
2.  F= 50 N

     m= 8 kg

     a= ?


3.  F= 35 N 

     m= ?

     a= 7 m/s2

4. How much force is needed to accelerate a 1000 kg car at a rate of 3 m/s2?

5. If a 70 kg swimmer pushes off a pool wall with a force of 250 N, at what rate will the swimmer acceleration from the wall?


Station 6: Momentum
Solve the following momentum problems. You can use the triangle method or the traditional method, but you must show your work!
1.  P= ?
     m= 45 kg

     v= 3 m/s2


2.  P= 85 kg.m/s

     m= 35 kg

     v= ?

3.  P= 45 kg.m/s2
     m= ?
     v= 3 m/s2

4. A 2.0 kg ball has a momentum of 25 kg·m/s. What is the ball's speed?
Station 7: vocabulary 

Define the following terms:
Net Force

Equilibrium

Inertia

Friction

Newton

Gravity

Weight

Acceleration

Time

Distance

Speed 

Mass

Momentum 
If time allows, make flashcards for each of the terms above. 
