Newton’s First and Second Laws
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LAB: FRICTIONLESS AIR CAR

Introduction:

Newton’s First Law of motion states that an object at rest tends to stay at rest and an object in motion tends to stay in motion with the same speed and in the same direction unless acted upon by an unbalanced force.

Objectives:

1) Make predictions and collect data to see if reducing the amount of friction causes an object to travel a farther distance.  

2) In addition to reducing the amount of friction, you will vary the incline to see how it affects the car’s speed.

Pre-lab Demonstration:

1) Place a ball on the ground/desk and do not touch it.  Notice that an object at rest tends to stay at rest.

2) Take a tennis ball (or any type of ball) and roll it across the floor until it stops without hitting anything.  Why didn’t the ball stay in motion at the same speed?  What was the “unbalanced force” that acted upon it? 

3) Roll several different balls that create different amounts of friction and notice that they roll different distances due to the amount of friction. 

Materials and Procedure:

**Refer to “STARFINDER” page.

Data:

	
	Predicted Distance (cm)
	Actual Distance (cm)

	Inflated Balloon
	
	

	Uninflated Balloon
	
	

	Larger Balloon
	
	

	On Carpet or Grass
	
	


Conclusion Questions:

1) How does the frictionless car relate to Newton’s First Law of motion?

2) Under what conditions did the car move the farthest distance?  Why?

3) What other car designs would help reduce the amount of friction?

Procedure 2:

1) Obtain an object that can serve as a ramp (i.e. foam board, cardboard, wood) that is approximately 1 meter in length.

2) Keep it flat and measure the car’s speed (distance ( time) without inflating the balloon.  Record this calculation in the data table below.

3) Next, inflate the balloon, and measure the speed of the car.  Record the speed.

4) Raise the height of the ramp by placing one textbook under it.  

5) Measure the car’s speed (distance ( time) without inflating the balloon and record.

6) Next, inflate the balloon, and measure the speed of the car and record.

7) Continue raising the height of the ramp by adding one textbook at a time.  Measure the speed of the car without inflating the balloon and then with inflating the balloon.

 Data:

	
	DISTANCE 

Length of ramp

(cm)
	TIME 

Uninflated

 (seconds)
	SPEED

Uninflated

(cm/s)
	TIME

Inflated

(seconds)
	SPEED

Inflated

(cm/s)

	No Books
	
	
	
	
	

	1 Book
	
	
	
	
	

	2 Books
	
	
	
	
	

	3 Books
	
	
	
	
	

	4 Books
	
	
	
	
	

	5 Books
	
	
	
	
	

	6 Books
	
	
	
	
	


Conclusion Questions:

1) What is the fastest speed that you recorded in your data table?  What conditions allowed the car to travel so fast?

2) What affect did the inclined ramp have on the speed of the car?  (Compare the speeds of the “no books” incline to the largest incline.  What’s the difference?)

