PART 2 AIRPLANE DERBY
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An airplane derby is a flying contest. Students will fold a paper airplane or build a balsa airplane from a kit and throw the airplane to see whose airplane flies the farthest, straightest and the longest time in the air. The longest distance will be measured with a measuring tape. The distance an airplane flies to the right or left is also measured with a measuring tape. The longest time of flight will be measured with a stopwatch.

This is a good lesson on the theory of flight. The activity requires students to show what they have learned about airplanes and their control surfaces.  The lesson, in fact, requires students to use measurement techniques (either English or Metric) to measure the distance the airplanes fly. A time measurement is also included to time the flight time of each airplane flight. Data collection includes recording the distance of flight and time of flight of each airplane flight. The data is collected on a form and the data is used to calculate the distance of the airplane flight. The flight distances and times are compared to determine the winners.

The air derby allows students to use the airplane of their choice (paper or balsa) to attempt to win an airplane flying competition. The competition may be attempted with any type of model flying machine. But paper airplanes and balsa gliders are the best for this activity. Students should use similar aircraft (paper or balsa) to compete against each other.

This page features images a paper airplane and a Guillows™ GUI 30 balsa glider. 

Sortie: “Air Derby”

Location Coordinates:  (            )

This activity will require students to fold a paper airplane (or construct a balsa glider from a kit), measure the distance each student’s paper airplane flies, time the length of time the airplane flies on each flight, collect distance and time of flight data, then calculate the distance each airplane flies and add to the time of flight to select a winner. 

Pre-Sortie Activity

Your teacher may have you perform the one of the measurement portions of this activity before you begin the air derby activity. This pre-sortie activity can be done at school sometime before your visit to the museum. If your teacher decides to have you do this activity at the museum, you should plan to use one sortie to make the measuring tapes and a second sortie to use the tapes to measure the air derby flights. Your teacher may decide use commercially made measuring tapes. If so, you will not need to make these vinyl measuring tapes.

Task: To make the measuring tapes

The measurement activity consists of putting marks on pieces of vinyl surveyor’s tape to make two 65.5 foot or 20 meter long measuring tapes. 

1. You will need two permanent markers, two lengths of vinyl surveyor’s tapes, and two measuring devices (yardsticks or meter sticks).

2. Use markers to make marks on the vinyl tape at every inch, every six inches and every foot (if making a Standard (English) system measuring tape). 

a. Use markers to make your marks on the vinyl tape every centimeter, every 30 centimeters and every meter (if making a metric system measuring tape). 

b. Inch and centimeter marks should be made in the center of the vinyl tape.

c. Foot and meter marks should be made across the vinyl tape (see Figure 1).

d. A good idea may be to mark one side of the vinyl tape in the English system and the other side with the metric system.

3. Make two vinyl tapes and mark the vinyl tapes to a distance of 66.5 feet or 20 meters (each).
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Figure 1

The vinyl tapes will be used to measure the flight distance of the airplane flights.

The vinyl tape measuring activity may be omitted if commercially made measuring tapes are used.

Preparation:

1. Students will work in teams of four or more students. Your team will be composed of two test engineers, a timekeeper, a data collector and a test pilot. Assign theses roles to team members at this time. 

Roles will be exchanged after the test pilot throws the airplane three times. Every member of the team will take a turn as test pilot, timekeeper, test engineer, and data collector.

2.  Select the type of airplane your team will use for their derby flights. It is important the same type of airplane be used by each student on the team to make the derby fair and the data comparable.

Use the paper airplane patterns in Part 4 of this packet to fold a paper airplane.

Balsa airplanes can be purchased at a variety or places but tend to be fragile.

3. Your team will be directed to use Standard English measuring tapes or metric tapes. The measuring tapes may be tapes made by your team or they may be commercially made measuring tapes.

4. The test engineers will supervise the set up the derby course while the test pilot and timekeeper fold a paper airplane for each team member or build one balsa plane for the team to use. 

The derby course should be set up as shown on the back of the data collection sheet (Part 3, page B).  

a. Use piece of masking tape to mark the START line. This is where the test pilot will stand to throw the airplane.

b. From the START line, there should be a measuring tape taped to the ground. The zero end of the tape is the START line. Have enough tape laid out to measure about 65.5 feet or 20 meters. This will depend upon whether you will be using the Standard English or metric measuring system.  

c. A second measuring tape will be used to measure the distance an airplane flies to the left or right of the measuring tape taped to the ground.

d. Since each team member will be throwing the airplane three times, the data collector should use this time to write the name of each team member on the data collection sheet on three limes.  

There are three measurements that need to be made and recorded for each test flight. 

1. The distance an airplane flies from the START line,

2. The distance to the left or to the right of the line of flight,

3. The time of flight for each flight measured in seconds and tenths of a second (0.0).

The test engineers will make the first two measurements. The timekeeper will make the time measurement. Have the first timekeeper practice using the stopwatch to make certain they know to use and reset it. 

The data collector will review the data collection sheet (Part 3) with your team members. Understand the importance of measuring the distance the airplane flies.

You need to measure and record data carefully. This recorded data will be used to select the winner for each team (and potentially, a class winner).

Task:

5. The test pilot will take a position behind the START line with an airplane in their hand. The timekeeper will take apposition slightly behind and to the right of the test pilot. The data collector will take apposition to the left and slightly behind the test pilot.

The test engineers will take a position about 10 meters from the START line and to the left and right side of the direction of flight. See figure 1 on the data collection sheet.

6. Each student will exchange roles and will throw a paper airplane three times from the START point toward the distant end of the tape.

7. The timekeeper will reset the stopwatch. When the timekeeper announces “Ready”, the test pilot may throw the airplane. As soon as the arm of the test pilot’s arm moves forward, the timekeeper will start the stopwatch.

8. The test engineers will watch the first point the airplane touches on the ground and mark it. Test engineers will use a tape measure to measure how far from START down the vinyl tape the airplane flew 

Record this distance in feet and half feet or centimeters and meters.

9. The second measuring tape will be used to measure the distance the airplane flew to the left or right of the flight direction.

Record this distance in feet and half feet or centimeters and meters.

As soon as the airplane touches the ground for the first time, the timekeeper will stop the stopwatch.

10. The timekeeper will announce the time of flight to the data collector. The data collector will record the time in seconds and tenths of a second (0.0) under the TIME column of the data collection sheet.

11. The test engineer that measures the distance thrown will announce this distance to the data collector. For example, 10 meters and 20 centimeters, or 30.5 feet. 

The data collector will record this data under the DISTANCE column on the data collection sheet.

12. The second test engineer will measure the distance to the left or to the right the airplane flew and announce the data top the data collector. The test engineer will always announce the side (left or right) followed by the distance. For example, LEFT 5 meters and 10 centimeters, or RIGHT 15.5 feet.

The data collector will record this data under the DELTA L (left) or DELTA R (right) column on the data collection sheet.

Derby Measurement Recording:

This entry would be recorded:

1. Name of student


2. Paper (airplane) 


3. Distance (in feet and inches or meters& centimeters)

4. Distance to the side of line (measured in feet and inches or meters and centimeters) left or right.

This would all be repeated for each flight. After each three flights, the team roles are exchanged.

No team member may interfere with the flight of an airplane after it is thrown. If the airplane flies toward you must move out of the way and let it fly until it touches the ground. After it touches the ground, the test pilot will retrieve the airplane while the test engineers measure the distance.

Students should complete their three flights and record the data for review at school.

Scoring:

Points for the air Derby are earned as follows:

1. Students earn one point for every second the airplane is in flight. A flight time of 3.7 seconds is equal to 3.7 points. Do not round time of flight scores.

2. Students earn one point for every foot (every 30 centimeters) an airplane flies away from the START line as measured on measuring tape one. A flight that flies 30.5 feet away from the START line earns 30.5 points for flying 30.5 feet.

3. Students are penalized one point for every foot (every 30 centimeters) an airplane flies to the left or to the right of measuring tape one. For example, if an airplane landed 15.5 feet to the right of measuring tape one, 15.5 points would be subtracted. The 15.5 points is subtracted from the 30.5 feet (points) the airplane flew forward for a score of 20 points. Twenty points plus the 3.7 points for time of flight yields a score of 23.7 points on this line of the data collection sheet. The points are entered in the column labeled “NOTES.”

However, students may avoid the penalty of subtracting the left or right deviations from the projected line of flight may mathematically calculate the length of line C. How can this be done? 

Students should collect their materials, vinyl tapes, markers, airplanes, data sheets, and personal items. Prepare the site for the next crew to arrive. 

Please stay on time. It is imperative that crews work efficiently and complete their tasks in a timely manner. Crews are to move to their next sortie location at the appropriate time.
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