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BACKGROUND

REQUEST

How can flight towers detect planes that are too far away
to be seen even with binoculars? One important answer is
radar. Radar uses electromagnetic radiation—specifically,
radio waves—to detect the presence, direction, distance,
and speed of other objects. A radar system emits radio
waves, which reflect off objects in the distance; these
reflected waves are then detected by the system. By
calculating the difference in time between the emission
of a wave and the detection of its reflection, radar can
help people track where objects are in the air. Air traffic
controllers use radar systems to track the movement
of planes in the airspace around an airport. The radar
ensures that planes in the same airspace keep safe
distances from each other and have room to take off
and land on the runway.

You have been engaged to recommend designs for new
radar-evading aircraft. You will move between stations to
test how different materials and shapes can reduce the
light waves reflected by the aircraft. You will also test how
the aircraft can obscure reflected light waves by using
jamming technology. (For simplicity, you will be using
laser pointers to test visible light waves rather than radio
waves. Both visible light waves and radio waves are types
of electromagnetic radiation.)

Although radar can be useful for tracking vehicles in the
air, sometimes the approaching vehicles do not want to be
tracked! Engineers can use different strategies and clever
designs to reduce the ability of radar to track particular
objects. These designs may prevent the reflection of radio
waves or obscure waves after they are reflected.
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PROCEDURE
Complete Steps 1–3 on the proceeding pages of your
Engineering Design Journal as you work through the
engineering design process and eventually recommend
a new aircraft design!
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STEP 1-IDENTIFY THE PROBLEM
The engineering design process involves a series of steps that lead to the development of new products or systems.
The first step in the engineering design process is to identify the problem you are seeking to solve. Identifying the
problem before you begin experimenting will help thoroughly understand the problem and ensure that you remain
focused when you begin testing.
1. What is the problem and/or the need that justifies the project?

2. Who is the target population and who will benefit from the solution?

3. How will the result of this solution impact peoples’ lives, the educational community and/or the world?
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STEP 2: EXPERIMENT AND TEST
As you follow the directions below in order to complete each of the three stations, take the time to consider how your
results can be applied to the problem you identified. What did you learn that may help you create a new radar-evading
aircraft? No detail is too small! Record your findings and thoughts in the Notes sections below.

STATION #1
Materials available:
•• Laser pointer
•• Different materials to be tested (e.g., black construction paper, white loose-leaf paper, LCD screen, cotton towel,
tissue paper, etc.)
•• Camera
Task
1. Assign the Materials Analyst to be responsible for the laser pointer, another group member to be responsible
for the camera, and a third to be responsible for arranging the materials.
2. Direct the laser pointer at one of the materials.
3. Use the camera to capture data regarding how much light is reflected off each type of material. For each trial,
be sure to use the same camera settings, and point the laser at the same angle,
in order to reduce variability in your tests.
4. Switch roles and repeat the procedure with a different material.
Notes:
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
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STATION #2
Materials available:
•• Laser pointer
•• Aluminum foil
•• Camera
Task
1. Assign the Aeronautical Engineer to be responsible for the laser pointer, another group member to be
responsible for the camera, and a third to be responsible for shaping the foil and measuring the angle of light
shining on the foil.
2. Mold the aluminum foil into a shape (e.g., flat, round, angular) and direct the laser pointer at the foil.
3. Use the camera to capture how much light is reflected back to the source (where the laser pointer is).
Note whether the shape of the reflected light is changed by the shape of the foil.
4. Switch roles and repeat the procedure with a different shape.
Notes:
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________

STATION #3
Materials available:
•• Laser pointer
•• White paper
•• Five white LED flashlights
•• Camera
Task
1. Assign the Avionics Technician to be responsible for the laser pointer and another group member
to be responsible for the camera. The third will be responsible for holding the flashlights.
2. Shine the laser pointer at the white paper.
3. Shine one flashlight at the sheet of paper.
4. Use the camera to determine how much red laser pointer light is detected.
5. Repeat the procedure with two, three, four, and five flashlights.
Notes:
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
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STEP 3: GENERATE IDEAS
Review the problem you identified and the notes you took during each of the stations. Then combine what you have
learned and begin to brainstorm a solution! Use the grid below to sketch out your idea. Include a short summary
recommending what design elements should be incorporated into a radar-evading aircraft. Include data from your
lab investigation to support your recommendation.

														
Summary:
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