It’s a Drag!
Scenario: 
Timmy and Matt made Pinewood Derby cars in Cub Scouts. They had so much fun they decide to make more cars over the summer. Their dad works at the YMCA, and says they can race their cars inside the gym at the Y. The gym is huge! They decide to switch up the competition from the Pinewood Derby. Rather than race against each other for the best time, they will let their cars coast to a finish across the gym and see whose car will travel the greatest distance. Before they make their cars, they agree to use the same kit and make cars that weigh the same amount. Only the shapes will be different. Matt loves trucks, and wants make his car very block shaped. Timmy really wants to win the competition. What shape car should he design to beat Matt?

Question 1. 
What is drag?
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Question 2.
Follow the procedure below to make both cars.Check off each step as you complete it.
​___ For each car, get a pattern, index card, 12” piece of masking tape, 4 wheels, 2 axles,        2 straws.

___ Fold in on all dotted lines.


___ Cut into rectangle on solid lines.

___ Tape ends in place.

(Cars should look like open rectangular boxes )

___ Assemble wheels and axles with straws for bearings.

Put axle in a wheel, slip straw on, put on other wheel. 


Don’t push wheels on so tight that they crimp straw.
___ Line axles up on lines on bottom of car and tape on. (Try to use a single, flat piece of tape.)
___ Make sure wheels spin freely.
___ On one car, place remaining piece of tape up the “seam” on the front of the car.

___ Roll up a 3x5 index card and place it inside the car body.

___ On the other car, use the remaining tape to attach the index card across the front     of the car. Make sure it won’t rub the wheels. Make sure it is centered on the front of the car. Make sure each piece of tape is completely used on each car.

___ Weigh both cars, record weight in grams of each. Cars should weigh the same amount!
Car A (index card on outside)________
Car B (index card on inside)____________
___ Run both cars on level test course to check alignment. Adjust axles if necessary.
Question 3.

Make a prediction about which shape car will win. Explain your thinking. You must tell why you think a particular car will go farther.
Prediction: 
_____________________________________________________________________________________________________________________________________________________________________________________________________________________

Explanation: 
_____________________________________________________________________________________________________________________________________________________________________________________________________________________
Question 4.

You are going to conduct trials in which you test your cars and record the distance each car travels in each trial. Your teacher will tell you how many trials you are going to run. Make a data table to record the distance each car travels in centimeters in every trial. Show your data table to the teacher before you begin your trials.
Question 5.

Work with a partner. One person will be at the starting line letting the cars go, and the other will stand along side the course to note the distances traveled.

Choose a ramp to test your cars on.

Hold both cars on the starting line aiming straight down the ramp.

Let go of both cars at once, allow them to go until they both have stopped.

Record the distance each one traveled on your table. Record the distance in inches!
If the ramp you are using is narrow, test cars one at a time.

Question 6. 
Calculate the mean distance each car traveled. 

Add up the all distances for car A.

Divide the total by the number of trials run. (You may use a calculator for this step.)

This is the mean distance.


Repeat for car B.
Car ​​​​​​​​​​​​​​​A________
Car B____________
Question 7.
Create a bar graph comparing the results of the two cars.
Question 8.

Copy your prediction from Question 3 here.

​​​​​​​​​​​​​​​​________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Does your data support your prediction? 
YES
NO

Use your data to provide evidence of whether or not your prediction was supported.
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________​​​​​​​​​​​​​​​​​​​​_____________________________________________
Question 9.

Describe a car design that will help Timmy beat Matt. Include a sketch of the car. How does your suggested design reduce drag on the car? 
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

