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NEWTON’S 3RD LAW ACTIVITY (Balloon Cars)


Newton’s 3rd Law of motion states that all forces work in pairs. For every action force there is an equal and opposite reaction force. Balloon racers rely on Newton's Third Law of Motion. As the air rushes backward out of the balloon it pushes the car forward in the opposite direction with an equal force. 

Problem: You will test two variables (circumference of the balloon and the mass of the car) to determine which condition will result in the fastest balloon car. Which condition will produce the fastest speed (large circumference balloon/large mass car, large circumference balloon/small mass car, small circumference balloon/small mass car or small circumference balloon/large mass car)?

Hypothesis: 

Procedure:

1. Determine the distance the car will travel and fill this in data chart.

2. Place car on track with no weight (low mass condition)

3. Attach balloon to plastic tube.

4. Blow through tube to fill the balloon as full as you can (large circumference condition).

5. Place your thumb over the opening to prevent the air from escaping and attach the tube to the car using the rubber band.

6. Use the tape measure to find the circumference of your balloon. Write this measurement in the data chart.

7. Give stopwatch to timer and uncover the tube allowing the air to escape.

8. Time how long it takes the car to travel to the end of the track.

9. Calculate the speed of the car.

10. Repeat except blow up balloon roughly half the circumference of the first trial and measure the small circumference. Calculate speed.

11. Repeat with both the large and small circumference balloon (check your measurements!) but this time place a 100g weight inside the car (high mass condition) before attaching the balloon.

12. Calculate speed for both high mass trials.

Data Chart:

	Circumference
	Mass
	Distance
	Time
	Speed

	Large ______cm
	Low 

(no added weight)
	
	
	

	Small ______cm
	Low 

(no added weight)
	
	
	

	Large______cm


	High 

(add 100g weight)
	
	
	

	Small ______cm
	High 

(add 100g weight)
	
	
	


Activity Questions 

1. Explain how a balloon car demonstrates Newton’s 3rd Law of Motion.

2. Draw a diagram that shows all the forces that are acting on the car as it is traveling along the track. Label all forces and use arrows to indicate direction of forces. Are the forces balanced or unbalanced? How do you know?

3. Which condition produced the fastest speed? The slowest speed?

4. Explain how these results can be explained by using Newton’s 2nd Law of motion. 

Extension
Calculate the acceleration of the balloon car in each condition. Once you have calculated the acceleration determine the force that must be acting on the car in each condition (assuming there is zero friction).

