Teachers: Deborah Carder, Amanda Brewer, Barbara Bivings, Tina Archer
Unit: CRASH PHYSICS







Lesson: RADAR Conspiracy
Time:  2 Class Periods
Frameworks:  MF.1.P.2 Guided Inquiry Level
	Defining Success
	OBJECTIVE:  What will your students be able to do by the end of class?

	
	Use the equation for velocity (distance / time) effectively.  Be able to completely explain how a radar gun works while describing the type of electromagnetic wave it uses and the Doppler effect. 

	
	ASSESSMENT:  How will you know concretely that all of your students have mastered the objective?

	KEY POINTS:  What three to five main ideas or steps will you emphasize in your lesson?  May also include key questions to ask during instruction.

	
	Each student will have completed a lab write-up that has them calculate the speed of a constant vehicle as well as compare that speed to the speed of the radar gun.  The lab write up will include questions about the workings of the radar gun as well as the Doppler Effect.
	How does a Radar Gun function?
How can the velocity equation be used to check the validity of the Radar Gun?

What is the Doppler Effect?




	Lesson Cycle
	ENGAGE: Get the students’ minds focused on the topic (short; question or picture)
	MATERIALS

	
	Present the class with the Radar Gun.  Have a volunteer come and throw a foam ball towards the radar gun to measure the velocity of the ball.  Ask them how they think the radar gun functions?
	Calculator

Constant Velocity Vehicle

Meter Stick

Stop Watch
Radar Gun 

Batteries

Battery Shunt (fake battery made of a wood dowel and covered in aluminum foil)



	
	EXPLORE: Provide students with a common experience
	

	
	Discuss the Doppler Effect with the students by talking about the change in pitch as police sirens and other sirens pass by them.  Use the Doppler foam ball (foam ball with buzzer inside) to demonstrate this change in pitch.  

	

	
	EXPLAIN: Teach the concept.  Should include interaction between teacher and students.
	

	
	Use the online JAVA applications that show the waves in the Doppler effect.  Have students discuss how the radar gun and the Doppler effect are related.  After having the students describe how the Radar gun works, have them try different short experiments with the radar gun such as having an object blocking the full path of the radar gun, throwing the ball towards the gun and then throwing it away from the gun, and other experiments that the students come up with.
Have students complete “The Traffic Stop” worksheet.
	

	
	ELABORATE:  Students apply the information learned in the Explain
	

	
	Tell the students that our Resource officer has been stopping an unusually large amount of students for speeding on the campus.  In fact, he just recently stopped one of our administrators for speeding and gave him a large fine.  Now the administration would like for us to investigate the claim that the radar gun being used by the resource officer is malfunctioning.  The radar gun that is being used in these cases is now in our possession.  The officer gave us the gun without making any last minute changes to it.  So now if we can find out if the speed is accurately reading or not, we’ll be able to close this case.

Give students the attached laboratory write-up and have them complete it.
	

	
	EVALUATE: How will you know the students have learned the concept?
	

	
	We will end the laboratory investigation with a short discussion and I will grade their laboratory write ups as well.
	


RADAR Conspiracy
Materials:

“The Traffic Stop” Worksheet

Constant Motion Vehicle (Battery operated car that has constant speed)

Radar Gun

Meter Stick

Stopwatch

Battery Shunt (Details on building this are included)

Teacher Procedures:

1. Have students complete “The Traffic Stop” worksheet and discuss the Doppler Effect and the various possible problems with radar guns.

2. Build a battery shunt by getting a piece of wooden dowel that is the same (or close) in thickness as the battery used in your constant motion vehicle. 

3. Cut the piece of wooden dowel so that it is the same length as the battery.  Wrap this piece of wood in tinfoil.

4. Put all necessary batteries in the vehicle except for one.  Place the Battery shunt in the vehicle along with the other required batteries.

5. The vehicle should run when turned on but slower then when it has all batteries and no shunt in the vehicle.

6. This will allow you to run the vehicle at 2 different constant speeds.

Student Directions:

1. Our Resource officer has been stopping an unusually large amount of students for speeding on the campus.  In fact, he just recently stopped one of our administrators for speeding and gave him a large fine.  Now the administration would like for us to investigate the claim that the radar gun being used by the resource officer is malfunctioning.  The radar gun that is being used in these cases is now in our possession.  The officer gave us the gun without making any last minute changes to it.  So now if we can find out if the speed is accurately reading or not, we’ll be able to close this case. 

2. Use any method you would like to test the accuracy of the radar gun.  Be sure and run several tests using the same speeds and several tests using different speeds.
3. Remember these important facts:

a. Distance / Time = Speed (measured in meters / second)

b. The Radar gun can be set to measure in miles/hour or kilometers/hour.

c. Before comparing the final answers, they must all be in the same units.

Conclusion:

1. Make a data table and record the distance, time, and speed (measured using the meter stick and the stop watch) of the car with full batteries and the car with 1 shunt battery.  Also include in the data table the speed (using the Radar gun) for the car with full batteries and the car with 1 shunt battery.  Convert the speed measurement from the radar gun to meters/seconds and record this converted number in the data table.
2. Make a conclusion as to if the radar gun is functioning properly or is not functioning properly.  Use the data to justify your answer.
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