Moving Bodies---The Marble Luge Run





1. Cut a "doorway" in an inverted cup (done for you…). Position the cup so it will catch a marble as it rolls off the ruler. 

2. Measure, in cm, how far the small marble pushes the cup. 

3. Repeat the experiment with the medium mass marble, then again with the high mass marble. 

A. Make a data table. 

B. What was the IV, the DV and give two constants. 

C. Measure the mass of each marble 

D. Analyze your data: What is the relationship between the mass of the marbles and their tendency to stay in motion? 

E. Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter. 
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In the tin:


· lead ball

· white marble

· green marble


To move……. or……. not to move??




A washer has been taped to this paper.

1. Place a marble in the washer hole. Move the paper across the table, then suddenly stop the paper. Try this at a variety of speeds. 

2. Try again, this time with the massive steel ball. 

A. What happens to the marble? 

B. Why does this happen? 

C. How does the steel ball trial compare with the marble trial?

D. Make a rule about the mass of objects Make it clear how this rule pertains to what you did at this station. 

E. What property of matter does this station demonstrate? 

F. Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter. 
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In the tin:


· steel ball

· clear marble

Pull, pull, pull your cart, gently across the table.

(sorry no pic… new station)

1. Use the rubber band to pull (force) the cart with varying loads of mass (trial 1 = no brick, trial 2 = 1 brick, trial 3 = 2 bricks).  Be sure to pull the cart back to the “FORCE 1” spot (so that the back tires are on the line) for each trial.
2. Make a table to record how the car accelerates with each trial. You will be "eyeballing" if you think the acceleration is "high", "medium" or "low". The table has been started for you below, be sure to fill in what the IV and DV are and what results you got. 

	Trial
	Force (controlled)
	Mass (IV)
	Acceleration (DV)

	1
	 
	 
	 

	2
	 
	 
	 

	3
	 
	 
	 


3. Use the rubber band to pull (force) the cart with a given mass (1 brick).  Be sure to pull the cart back to the “FORCE 1” for trial 1, “FORCE 2” for trial 2, “FORCE 3” for trial 3. 

4. Make a table to record how the car accelerates with each trial. You will be "eyeballing" if you think the acceleration is "high", "medium" or "low". The table has been started for you below, be sure to fill in what the IV and DV are and what results you got. 

 

	Trial
	Mass o Cart (controlled)
	Force (IV)
	Acceleration (DV)

	1
	 
	 
	 

	2
	 
	 
	 

	3
	 
	 
	 


A. According to your table, how is the acceleration of the cart related to its mass? 

B. What was constant in all your trials? 

C. Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter. 

 

Pop!!! Goes the Clothespin




1. [image: image13.jpg]like
this



Wedge the jaws of the clothespin wide open with the bead that is on the string. Make sure you place the bead in the clothespin in the exact same spot that is shown on the picture below.
2. Place the clothespin next to an empty ALTOIDS® tin. (mmmm, Altoids!) & trip the string with a quick snap.  **DO NOT HOLD THE BOTTLE!!!!**
 

A. What is going on here? 

B. Make up a rule that explains why both the ALTOIDS® tin and the plastic bottle moved. 

3. Try it again without the ALTOIDS tin next to the bottle/clothespin. Was the result the same? Why, or why not? 

A. Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter. 
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In the tin:


bead on a string

"You’ll crash like a Zeppelin"!!!




Fasten the string to a ring stand. Slide the plastic straw over the opposite end of the string and attach this end to the other ring stand. The string should be taut and level.

Fill the balloon with air and hold the end closed while a partner fastens the balloon to the underside of the straw with tape. The balloon opening should point toward the end of the string.

 

A. Why does the balloon move? 

B. Describe the ways that the balloon accelerated. Did it do what you wanted it to? What could be done to it to get it to be more consistent? 

C. Do you think that this set up would work in the vacuum of outer space? Explain your answer. 

D. Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter. 

**The Wile E. Coyote "Self-Propelled Sail-cart" Test.




 HYPERLINK "http://www.webeducator.net/lab37/images/newtoncirc/Image11.gif" 
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Ever seen the Roadrunner cartoon? Poor, old Wile E. Coyote tries to catch Roadrunner with his special self propelled sailboard. Would this really work????

1. Set up the cart so that it has the fan blowing toward the sail. 

2. Make sure the fan and the sail squarely face each other. 

3. Before turning on the fan, have a discussion with your group and vote on what will happen. 

4. Be ready to catch the cart, should it move, so that it doesn’t fall off the table. Turn on the fan and observe. 

5. Try again, this time with the sail removed or in any other combination to solve the problem…
 

A. What happened? 

B. What did YOU honestly think was going to happen? 

C. Why did the fan and sail do what you saw them do? 

D. Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter. 

 

(**self propelled sail used with express permission from ACME® INC.

Free Fall!!!!



MAKE SURE THE SWTICH IS IN THE OFF POSITION, THEN:
1. With the device unplugged, set up the two balls on the supports, as shown.

2. Make sure you slide the supports in the direction of the arrow.

3. While carefully watching and listening turn on the switch. Notice their relative landing times.

A. What happens? 

B. What variables affecting the balls are the same? 

C. What variables affecting the balls are different? 

D. What variables affect how fast objects fall? 

E. What variables do not affect how fast objects fall? 

F. This station isn’t directly about Newton’s Three Laws.  It is more clearly illustrating something else that is an important rule in Physics.  What is it?


In the tin:


· 2 balls w/ holes in them

 

FLick!!!!!




1. Set up the flick machine so that the square paper piece is centered on the support. Then carefully place the ball on top of the square. 

2. Pull back the metal thingy to flick the paper piece. Be sure you don’t overextend the metal thingy or it will break!. Observe. 

3. Play around with the differing combinations of balls and square pieces and see which combination works best. 

A. If you push on the paper slowly with your finger while the ball is resting on it, why doesn’t the trick work? 

B. Try the flick machine with a small eraser on top of the paper. Does it work? What factor(s) cause it to behave in this way? 

C. Describe all the forces that are acting on the marble. 

D. What variables effect if this trick works? 

E. Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter. 


In the tin:


· lead ball

· cardboard square

· plastic square

· metal cube

· eraser

Merry-Go…. (Round?)




First, make a prediction. What will happen when the marble leaves the pan? Will the marble follow path 1, 2, or 3?

Place the marble inside the plastic circle and give it a quick push as shown by the arrow. The inside edge of the pan will force the marble to move in a circular path. This force exerted by the side of the pan on the marble is called "centripetal force" because it is a force that holds the object toward the center of the pan. Read about circular motion in your text (p. 312).
A. Is this "centripetal force" something the marble has? Explain… 

B. Describe the velocity of moving objects when no force is acting on them. (Remember: Be careful when using the word velocity) 

C. When was the marble accelerating? Why? 

D. When the marble slowed down on the desktop, it was accelerating. How can this be? 

E. Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter. 


In the tin:

a marble

· The Plunger…
1. Place the cars head-to-head so that they can roll into each other and so that the plunger on the one car is not facing the other car

2. Move the cars about 10-20cm apart from each other

3. Gently push the cars together using the same force on each 

A. Describe what you see, especially in terms of the motions of both of the cars
4. Place the cars head-to-head so that they can roll into each other and so that the plunger on the one car is not facing the other car

5. Move the cars about 10-20cm apart from each other

6. Gently push one of the cars into the other parked one

3. Describe what you see, especially in terms of the motions of both of the cars

7. Set the plunger on the 1st “plunging level”

8. Place the cars with the plunger ready to go so its touching the other car 

9. Release the plunger by pushing quickly on the red button

C. Describe what you see, especially in terms of the motions of both of the cars
10. Set up the cars again in the same way as last trial

11. Place a brick on the plunger car

12. Release the plunger by pushing quickly on the red button

D.  Describe what you see, especially in terms of the motions of both of the cars
13. Set up the cars again in the same way as last trial

14. Place a brick on the car that doesn’t have a plunger

15. Release the plunger by pushing quickly on the red button

F. Describe what you see, especially in terms of the motions of both of the cars

G:  Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter. 

Tug-of-War

1.
Let’s assume that a boy is pulling a rope that is attached to a wall He pulls with a force of 200 Newtons.  This is almost enough force to break the rope but not quite.

2.
A girl equally as strong as the boy removes the rope from the wall and now both of them pull in opposite directions on the rope.  Will the rope break?


3.
Let’s use a spring balance, a pulley, a weight and some string to experiment with this.  See diagram below.
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 Predict what the Newton scale is going to read when set up like above.

4.
Set up the situation depicted below where there are two- 200  Newton weights attached to the Newton scale.  Predict what the reading on the spring balance will be this time.  

        [image: image10.wmf]
5.  For a final experiment, place a second Newton scale in line with the one already there.  Predict what each of them will read.

A> What was your prediction for the first drawing?  Then, the second? 

B> Why did the scale end up with the readings that it got (in each setup)?

C> What did each scale read in step five?  Why?

D> Back to the original question:  If the boy is pulling on the rope that is attached to the wall and can’t break it and then a girl comes along, detaches the rope from the wall and pulls with equal force, will the rope break?  Defend your answer. 

E> Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter.
May The Forces Be With You
A. What did you think the ball was going to do?

B. What did the ball do?

C. Why did the ball do what it did?

D. Draw a force diagram of the forces acting on the ball when it is thrown upward. Make the arrows different colors.

E. Explain which of Newton's three laws this station is best demonstrating. Be complete by discussing what you did, you saw, you measured, etc. In other words, explain yourself as if the reader knew nothing about this station, or Newton's Laws for that matter. 

At this station there is a cart that vertically launches a ball from a cart while the cart is rolling.  Before using the cart, you have to read the following:

A force diagram is a simple way to use arrows on drawings to show the size and direction of force(s) acting on an object or objects.  

In a force diagram, the length of the arrow shows the amount of force acting on the object, so the longer the arrow the greater the force.  (Really exact force diagrams are drawn to a certain scale, for example, where 1 cm of arrow means the force is 1 Newton, while a 4 cm arrow means the force is 4 Newtons and so on….)  The direction the arrow is pointing represents the direction in which the force is acting….

If a boat is going downstream because it is pushed by 2000 Newtons of force from the current it can be represented by a force diagram like this:


                      Force acting on boat

If the situation is the same except a wind starts to blow sideways onto the boat with 500 Newtons of force, then what will the boat do?  Does it stop going downstream and totally get blown sideways by the wind?  No, BOTH of the forces will act together on the boat::  It still goes downstream, but at an angle towards the stream bank because of the wind.


The dashed arrow has been added it.  It is called the resultant.  It represents the size and direction of the force caused by both forces acting together.  This is the direction the boat will take because of the wind plus current force





Two arrows are drawn to represent the wind and the current & each one’s direction
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