Balloon Powered Race Cars



Objectives:
· to create a balloon powered race car for maximum speed and distance 

· to incorporate Newton's Laws of Motion 

·  to use the formula for Velocity (speed) = Distance / Time (v = d / t)
Materials:
· two balloons (must be 9-inch) maximum.
· pen barrel or straw 

· various other materials to construct the racers (for the body of car, wheels, axles, etc.)
· Grading Rubric

Rules:
· The car must be powered by no more than 2 balloons (in other words, you may use only one balloon). 

· You can build the car out of anything. 

· It must have at least three wheels. Wheels are defined as anything that is round and goes around. 

· The wheels CANNOT be wheels from a toy car. They must be made out of something that was not originally meant to be used as wheels – orange sherbet “Push-Ups” for wheels and axles have worked well.     
· The car may not leave the ground. 

· The car must be capable of traveling at least 5 meters. 

· Individuals are encouraged to work alone, though partnerships will be allowed IF CLEARED BY Mrs. Brennan!!
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Procedure:
1. You will bring in materials from home and assemble your car in class (remember, that one person MAY NOT do all the work at home, with the partner taking credit). 
You will be given 2 block scheduled days or 4 class periods for 5th period as “Construction Days”. YOU ARE RESPONSIBLE TO BRING IN ALL MATERIALS, INCLUDING BALLOONS AND ANYTHING ELSE TO CONSTRUCT THE VEHICLE. Balloons wear out after multiple uses, so having a good supply is key.
2. You will be racing your cars, the main goal to be the FASTEST CAR in the class. We will be racing and also marking the total distance traveled for each car. “Race Day” will be Friday. 

3. The track will be in the main hallway.
4. Winning cars for each class period will be displayed in the hall.
5. Winning categories:
· Fastest Car (in first 5 meters) – Single individual time

· Farthest Distance Traveled 
· Coolest Car by vote
Good Luck!
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	Balloon Racers
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	Newton's three laws seem to work perfectly on the chalkboard, but in real life we find that surfaces are seldom frictionless and that few moving objects are truly predictable. This is because outside forces interfere with Newton's perfect situations. 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. Your job is to make the most of this force! While building balloon racers we will discover how difficult it can be to make something work reliably.
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Helpful Hints for 

Balloon Racers
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	There are several important things to keep in mind when designing and building your balloon racer:

The first thing to do is choose the material to build the chassis or body of the car. The chassis should be both light and sturdy, for this reason Styrofoam makes a very good chassis. It is also important to design a chassis that is long enough. Short cars tend to spin out more often than longer ones. A good car should be about 30 cm long. 
The second thing to do is to build and mount the wheels. Wheels can be made out of about anything that is round, such as CDs, caps, and lids. The hard part, however, is getting them mounted straight with little friction. If the wheels are not mounted straight or are not free to spin smoothly, the car will not perform well.

Third point: Once the wheels are mounted on the chassis it is time to put a balloon onto the car. Having the balloon attached to a pen barrel or straw so that the air comes out in a smooth manner helps. Another helpful approach is to double up a balloon so that it is twice as thick.

If the car has a sturdy but light body, free moving wheels and a good power supply, you are well on your way to being a balloon racer champion.

HOW YOU WILL BE SCORED


________ 100% (A+) 

CAR MOVED > 5 m   50 pts 

“Typed Explanation Rubric”
Part 1: 
a. list of materials with reason for each choice 5 pts
            b. drawing/picture of car with labels    5 pts
            c. action/reaction arrows showing directions 5pts
Part 2: 
a. state each of Newton’s Laws of Motion 5 pts each

b. explain how the car demonstrates each law  10 pts each 
Data Analysis and Class Collection sheet 20 points
________ 85% (B) 
CAR MOVED 35 pts 
with a typed explanation – see rubric
________ 75% (C) 
CAR FOLLOWED RULES 25 pts 
with a typed explanation – see rubric
________ 0% (E)

ASSIGNMENT NOT COMPLETED without a car or a typed explanation – see rubric
________ N/A 

DISQUALIFIED (will be accepted as soon as car “clears”)

Note 1: I will provide one balloon and one straw.

Note 2: You will lose points if your area is not clean before you are dismissed from class each Construction Day.
Balloon Car DATA ANALYSIS     




Name(s):_____________________ Date.____

TASK 1 - Create a Position vs. Time data table for your car.  Only include 0-5 meter data.
Position vs. Time Data Table

	Time (seconds)
	Distance (meters)

	0
	0

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


TASK 2 - Calculate the speed of your car at 5 meters: Show work, equation and correct units. 

TASK 3 – Create a Position vs. Time graph for your car.  Only include 0-5 meter data.
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Calculating Average Speed: 

                    

              Average Speed = Distance ( Time

	Number
	Name
	Time 
	Distance
	Average Speed in m/s
	Class Ranking 

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


