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Note: Audiocable can be connected to photocell directly with small wire nuts,
or soldered. Wrap with electrical tape, or use shrink tubing to insulate.
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3.3 PART I — HEARING LIGHT

Name___________________________________ Date____________ Period__________

A.
How can we tell that something is there if you can’t see it? Let's pretend that there is a cow standing in the middle of the school gym. You are blindfolded and put into the gym as well.

List several different ways that you could tell if the cow was also in the gym without taking off your blindfold.

You would have to use your other senses. Listen for sounds (moo), smell the cow, walk around and touch it, although I doubt you’d want to taste it, you could.


B. A photocell uses light to generate an electric current. When transmitted through the wires to the speaker, this current can generate a sound. Make sure the photocell is connected to the speaker. Conduct the following experiments and record what you hear.
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Experiment
What do you hear?

Shine a flashlight directly on the photocell

Nothing. Static.

Move your hand back and forth so that you interrupt or "chop" the light
A popping sound each time the light is chopped on.

Place an electric fan in the beam of light so that the blades of the fan chop the light
A more constant popping sound.

Describe what must happen to “hear” light with a photocell.

Light cannot be constant. It has to continuously be turned on and off, or chopped, to hear it.

PART II — THE VISIBLE SPECTRUM

As you know, white light can be split up into a spectrum of colors. Your teacher has set up a diffraction grating (or prism) in the beam of a projector to produce the visible spectrum on the wall. Place a strip of masking tape along the top or bottom of the spectrum, and mark the location of the red, yellow and green bands of light on the masking tape.  Once the locations are marked, be careful not to move the equipment (projector, grating, chopper).

In the rest of this activity, we will be using "gels."  A gel is a sheet of colored plastic, which your teacher will provide.  

A. Predict what the spectrum will look like if a red or green gel is placed in the beam of the projector and record your predictions in the first line of the table below.  Explain your reasoning. Then test your prediction by placing the gel in the beam. Fill in the rest of the table based on your observations.

Experiment 
Red Gel
Green Gel

Predict what the spectrum will look like when you place a gel in the beam of the projector. Explain your reasoning.
Answers will vary.
Answers will vary.

What color(s) of the spectrum does the gel allow to pass through?
Red
Green and some blue

What color(s) of the spectrum does the gel block or absorb?
Everything except red
Everything except green, some blue, and maybe some yellow (depends on the gel)

What do you see at the location of yellow light in the spectrum?
Nothing
Depending on the gel, there may be either some yellow or nothing

Predict what color(s) will appear on the wall when both a red and green gel are placed in the beam. Explain your reasoning and your results.
Put your prediction here

Answers will vary
Record your observation here

No color should appear on the wall. The red gel only transmits red light, and the green gel absorbs red, (or vice versa) so no light gets through both

PART III — WHERE IS THE END OF THE RAINBOW?

In Part I we found that we could hear light with a photocell, provided we "chop the light" to create a changing voltage in the photocell.  You'll need to use a "chopper" between the light source and the wall for the remainder of this experiment, either an electric fan or a student moving their  hand rapidly back and forth in the beam of light.

A. Leave the projector, grating, and chopper set up as in Part II. Hold the photocell in the red region of the spectrum on the wall. If the chopper is in place, you should "hear" the red light at this location.  Predict what you will hear when you make the following changes to the beam, while holding the photocell in the same location on the wall. Then record your actual observations, and, in the column labeled “Conclusion,” explain why you think your observed results happened.

Experiment
Prediction
Observation
Conclusion

Place a red gel in the beam
Answers will vary
Hear a popping sound as the light beam is chopped
Red light is being transmitted by the red gel and is being detected by the photocell

Place a green gel in the beam
Answers will vary
Should not hear anything
The green gel does not transmit any red light, so there is no light coming through to the red part of the spectrum for the photocell to detect.

Place both a red and green gel in the beam
Answers will vary
Should not hear anything
The red gel transmits only red light, while the green gel absorbs any red light transmitted (or vice versa), so no light gets through for the photocell to detect

B. Move the photocell to the dark region right next to the red part of the spectrum. Predict what you will hear when you make the following changes to the beam, while holding the photocell in the same location on the wall. Then record your actual observations, and, in the column labeled “Conclusion,” explain why you think your observed results happened.

Experiment
Prediction
Observation
Conclusion

Hold the photocell in the dark region right next to the red part of the spectrum.
Answers will vary
Hear popping sounds as the light beam is chopped
Some kind of light that we cannot see is still getting through

Place a red gel in the beam.
Answers will vary
Hear popping sounds as the light beam is chopped, although the sound may be fainter
Some kind of light that we cannot see is still getting through. Since the red gel transmits only red light, students may assume the invisible light is related to red light.

Place a red and green gel in the beam.
Answers will vary
Hear popping sounds as the light beam is chopped, although the sound is probably much fainter than when there was no gel in light beam
“Invisible” light being detected can pass through some things that visible light cannot.

The grating spreads white light out into a spectrum of colors. What do you think is interacting with the photocell to produce the sound in the dark region next to the red part of the spectrum? Explain your answer.

An “invisible” kind of light (that can pass through a combination of gels that stops visible light) is also spread out by the grating and is being detected by the photocell. OR “Colors” exist in the rainbow that we cannot see with our eyes.

Astronomy is often like detecting the cow with a blindfold on.  Much like the red and green gels combined, interstellar dust can absorb or scatter all visible light sent in our direction by stars and other sources.  Astronomers must then "look" for light from these sources in the invisible part of the spectrum to observe the obscured stars and other objects.

PART IV — THE REMOTE CONTROL

The invisible light near the red part of the spectrum is called infrared light (IR). Remote controls like those used with TVs and VCRs use IR signals to send commands to televisions, VCRs, etc..  Your instructor will provide several remote controls with which to experiment. Point a remote control at the photocell and push a button. Describe what you hear in the table below. Try different buttons on the same remote and different brands of remote controls, and describe what you hear in each case. 

Indicate which button is pushed and which brand of remote control is used
Describe what you hear.

Answers will vary
Students should describe different pitches of sound coming from the detector, with the sound “flickering” on and off at different rates













Explain why a Sony remote will not operate an RCA television.

The Sony remote emits infrared light at a different pitch or rate than the RCA TV is looking for. Therefore, the RCA TV doesn’t “see” the signal sent by the Sony remote.
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