Microwaves - Radar Gun

Materials:

Radar Gun

Ball
Procedure:

1. Turn on the radar gun by pressing and holding the on button until the screen lights up.
2. Point the radar gun towards your partner and have your partner throw the ball towards the radar gun.
3. Record the speed from the radar gun.

4. Now stand behind your partner with the radar gun and have them throw the ball forward (away from the radar gun) as fast as possible.  Record this speed



Speed Towards Gun

Speed Away from Gun
Ball


_______________

____________________


Conclusion:

1. What is the difference between throwing the ball towards the gun and away from the gun?  Is there a difference in speed or accuracy?  Why or why not?
2. What type of waves does a radar gun use?  
3. What are several uses for this wave type?

4. How does a radar gun measure the speed of an object?

5. What frequencies are Microwaves found at? 
6. What wavelengths are Microwaves found at?

Radio Waves - Laser Communication

Materials:  Laser Communication Kit

Background:  The Laser Communication Kit transmits both Audio and Video signals using Radio Waves.  A person’s voice or image is received and converted into a radio wave.  The radio wave signal is then transmitted through a laser beam and received by the receiver.  The receiver then converts the image into its original signal.

Procedure:

1. Use the directions to connect the audio signal.  

2. Begin by placing the receiver and laser close together.  Talk the microphone and see if your voice is heard.  If it is not, then reread the directions and reconnect the equipment.

3. Speak into the microphone and move the laser so that it no longer makes contact with the receiver and see what happens.

4. Connect the video camera and television (read the directions).  

5. Move the laser around on the receiver and watch what happens to the video.

Conclusion:

1. What type of wave is being transmitted?  What is the range of frequency and wavelength of the wave?

2. What are other uses for this type of wave?

3. What happened when the laser did not make contact with the receiver?  Why did this happen?

4. Why did moving the laser beam improve or ruin the quality of the video picture?

5. Why would high frequency noise from power lines affect the quality of the transmitted video signal?

Gamma Rays!

Materials:

Geiger Counter and Radioactive Samples

Introduction:

Uranium is naturally radioactive and is mined for use in Nuclear Power Plants.  When found in nature, Uranium has a low and harmless amount of radioactivity.  However, once the Uranium ore is mined, it is sent to a processing plant where it is purified.  Other types of ore found naturally in the Earth are also radioactive. A Geiger counter is used to detect large amounts of radiation.  

Procedure:

1. You have different types of radioactive samples at the lab station.  Do not remove the samples from the bags.  The samples are not dangerous unless you ingest the dust from the ore.

2. Turn the Geiger counter to the 10x position.  This will magnify any radioactive readings in the air by 10.  This will allow us to pick up smaller amounts of radiation.

3. Put the head phones on and turn the probe until it opens.  When the probe is open, air is allowed to flow through the chamber which will read all radiation levels including alpha, beta, and gamma waves.

4. Place the open probe directly on top of the ore sample.  Leave it there until the needle stops moving (approximately 1 minute).  Record the total reading from each ore.

5. Now, close the probe by turning it.  Place the probe on the sample again.  The reading will be much less.  Now with the metal probe in the way, the Geiger counter can only pick up the gamma rays.  Alpha and Beta waves cannot penetrate the metal probe while gamma rays can.  Record the amount of gamma rays.

6. Subtract the amount of total waves from the gamma rays to calculate the amount of alpha and beta.

Data:










     (Open – Closed Readings)
Sample Type
     Reading (Open Probe)
  Reading with Closed Probe (Gamma)     Amount of Alpha & Beta


_____________     ​​​​​​​​​​_____________


___________________

_______________

_____________     ​​​​​​​​​​_____________


___________________

_______________

_____________     ​​​​​​​​​​_____________


___________________

_______________

Conclusion:

1. Where does Uranium and other radioactive ores come from?
2. What are gamma rays commonly used for?  
3. What is the frequency and wavelength of gamma rays?
4. What ore had the highest overall radioactive reading?  What does this reading tell us about the ore?
5. What ore had the lowest overall radioactive reading?  What does this reading tell us about the ore?
6. What ore had the highest gamma reading?  What does this reading tell us about the ore?
7. What ore had the lowest gamma reading?  What does this reading tell us about the ore?

Ultraviolet Waves

Materials:  Sheet of glow paper, camera flash, fan, black light, colored filters
Background:  Visible light is produced by either two processes:  incandescence or luminescence.  Incandescent light sources are hot, like a standard light bulb while luminescent light are cool, like in a TV tube.  Fluorescence occurs when emitted light has a longer wavelength with less energy than the light around it.  The ultraviolet light, whose wavelength is too short to be seen by human eyes, is absorbed by phosphors that line the paper.  These phosphors then fluoresce, re-radiating the absorbed energy as visible light.

Procedure 1:

1. In a darkened room, place your hand on the photosensitive side of a sheet of glow paper.

2. Illuminate your hand and paper with a camera flash.  (Push and hold the left gray button on the camera to turn it on.  Wait for the flash to charge.  If it says full – hit the other gray button until you see “clear” and hit the left gray button again to clear the memory.)

3. Now remove your hand and see the shadow produced.  

4. Raise your hand up about 25 cm and push the flash again.  See the shadow produced now.

Conclusion 1:

1. Explain why a shadow is produced.  

2. Why is the shadow sharp the first time and not the 2nd?

Procedure 2:

1. Turn on the fan and place the fan right above the paper and push the flash.

Conclusion 2:

1.  What did the shadow of the fan look like?  Why do you think this happened?

Procedure 3:

1.  Place your hand on the paper.

2.  Illuminate your hand and the paper with the black light.

3.  Remove your hand but keep the black light near the paper.  Watch the shadow.

Conclusion 3:

1.  What happened to the shadow?

2.  Why do you think this happened to the shadow?

Procedure 4:

The glow paper produces a greenish light when excited.  This means that if the light used to excite the paper is less energetic than green light, there will be insufficient energy to produce the effect.  A yellow filter allows red and green light, a cyan filter allows green and blue light and a magenta filter allows red and blue light.

1.  Place the six filters on different parts of the glow paper.


2.  Excite all of the filters with the flash.  Then remove the filters and see which ones produced a shadow.  If no shadow was produced it means that the light that the filter allowed through did not have enough energy.

Conclusion 4:

1.  Which filters created a shadow?  What does this mean about these filters?

2. Which filters had enough energy to cause the paper to glow?  What does this mean about these filters?

Visible Light

Diffraction Experiment

1. Record the type of bulb in the data table below and the colors you see.
Data Table

Bulb Type




Observations

_________

_________

_________

Color Combinations – Put the filters in front of the light and shine the colors together and record what color is created

1. Red + Blue =

2. Red + Yellow = 

3. Yellow + Blue = 

4. Red + Yellow + Blue = 

5. What combination of all of the filters created the clearest white light?

