“Go- Car Project” Guidelines

Problem: 

Design and produce a vehicle to transport itself across the ground the greatest distance or with the greatest speed (measured in a straight line). The ONLY source of energy to be used is a mechanical means (balloon, rubberband, …) 

Background/Research Information:

The air rushing out of a balloon pushes the balloon in the opposite direction from the airflow. This is called propulsion. All transportation vehicles have some type of propulsion system. Propulsion systems consist of a source of energy, a way of converting that energy into useful power, and a way of transmitting the power to move the vehicle. 

In this activity, you will design, build, test, and race a transportation vehicle that uses a balloon or rubber band or other approved mechanical propulsion as the only energy source. You will use the problem solving process in the design and production of your vehicle. 

Hypothesis: By carefully constructing an "air-powered go-car" and then measuring distance and time, I will be able to calculate the average speed.

Procedures 

1. The results must be an operational land transportation vehicle. Use the materials and instructions provided or provide your own.  Rubber band and balloon car instructions are available

2. There must be only one energy source. The energy source must be completely mechanical. The car design can be any way that you would like. Except it may not be made from a "kit The body may not be made from construction set parts.

3. Before race day, you may make modifications to your vehicle to see if you can increase your average speed.

4. On race day, each vehicle will be run three times and the speed traveled will be calculated measuring distance in a straight line to the front of the vehicle. Distance and speed will be recorded and graphed. 
a. For each run you will measure the distance in centimeters and the time to the nearest tenth of a second. You will calculate your average speed for each run, indicate it in your data table and on a graph, and then calculate your overall average speed.  (1. Add together the three distances to obtain your total distance.  2. Add together your three times to obtain your total time.   3. Now use the formula: Average speed = Total distance ÷ total time to calculate your overall speed.)

b. On a piece of graph paper, graph your speed trials. Graph the time on the X axis and the distance on the y axis. Use a different color to indicate each of your three trials.

Consumable Materials  provided per student:

*2 - 5” x 8” index cards for wheels and propeller

*1 sheet of 8x11 paper

*Adhesive tape 

*4 Jumbo Paper clips

*1 straw 

*2 rubber bands or 

*1 balloon
 

*cardboard

You must successfully demonstrate the car to your class to receive full credit. Designs other than those provided by Mr. Howard should be generally approved before beginning construction. Be mindful of our deadline___________________________.
Parent Signature__________________________

Data Table 
Don’t forget to label your answers with the correct units.

Name________
	 
	Time
	Distance
	Speed

	Test 1 
	 
	 
	 

	Test 2
	 
	 
	 

	Test 3
	 
	 
	 


Average Speed: Distance _______ / Time_______= Speed________

Graph: 

Questions
Answer the following in complete sentences on a separate sheet of paper:

1. How did you calculate speed? 

2. How would you want your data to change if you were trying to decrease speed? 

3. Were the speeds you calculated actual or average speeds? 

4. Compare your two graphs. Do your graphs match your data? 

How could someone looking at your graphs tell which of your speed trials indicated the highest overall average speed?

5. How did your vehicle turn out? What changes would you make if you had to build it again? 

6. Compare the designs of the fastest cars with those of the slowest. How are they alike? Different? 

7. How would you (or did you) redesign your car to make it move more quickly or travel a greater distance? 

8. Describe what problems you ran into when building your vehicle. 

9. If necessary, write an explanation of design flaws that kept your car from moving:

10. Summary: In a well-written paragraph, explain what you learned in the process of creating your vehicle. (try to use some of the vocabulary words  pertaining to motion, forces, work and  energy when explaining.) 


Grading Rubric for Go Car

Name_________________

**Ready, working, observed by Mr. Howard  and tested by race day

________ 

(Each day late subtract 10 percent)

(50 points)Vehicle Design (Creativity, Originality, Workmanship) 

_______
· Car moves under its own power

         

Car does not move (-10)



· All parts operate as intended





· Car is made to visual or written specifications  


Model was not followed and no other plan was given (-10)

· Car was made with little outside help



Someone else made most parts (-5)


Someone else assembled many parts (-5)

(20 points)Vehicle Performance 





_______
· Car has been tested. Results are recorded and graphed.
Data table was properly completed.

Graph was properly labeled and plotted

If car did not get tested an explanation must be written and evidence of effort and  trouble shooting observed! You may use another student’s data for calculations. 

(20 points)Questions and summary





_______
0-3 points per question for thoroughness, clarity and accuracy

0-9 points for use of vocabulary terms in your summary paragraph.

(10 points) Return of Parent/Guardian signature                              _______

Bonus Points:








______
Winners of each of the following will receive additional points. 
Longest distance in the class 

5 pts. 

Longest average distance in class 
5 pts 

Fastest speed 



5 pts. 

Most creative/original 

3 pts

Best built vehicle 


10 pts

“Rocket Car” (Balloon Propelled) web address is:

www.life.uiuc.edu/boast1/sciencelessons/rocketcar.htm  (Due date Friday 3/14/08)

“Lou Vee” (Air Propelled) web address is: 

www.usd116.org/ums/projects/sciencenet/projects/pcarshints.html (Due date Thursday 3/20/08)

Note: Typed instructions have been made available for students that do not have access to a computer!

**Don’t forget to put your name on your vehicle and show it to Mr. Howard when it is complete!

