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How Bright is the Light?
You may have noticed that a light appears to be brighter when you are close to it, and dimmer when you are farther away. In this experiment, you will use a Light Sensor to measure light intensity as you study the relationship between light intensity and distance.
OBJECTIVES
· Use a Light Sensor to measure light intensity.
· Graph and analyze data.
· Make conclusions about the relationship between light intensity and distance.
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
Go Direct Light and Color
2 ring stands
2 utility clamps
meter stick
lamp with 60 watt bulb
masking tape
box made of foil or some similar thin metal
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Figure 1   
PROCEDURE
1. Launch Graphical Analysis. Connect the Light Sensor to your Chromebook, computer, or mobile device.
2. Set up the data-collection mode.
a. Click or tap Mode to open Data Collection Settings. Change Mode to Event Based.
b. Enter Distance as the Event Name and cm as the Units. Click or tap Done.
3. Set up the equipment.
a. Tape a meter stick to your table top.
b. Place a lamp at the 0 cm mark of the meter stick. The lamp should be off.
c. Place a foil box around the lamp. The small hole in the foil box should be near but not touching the surface of the bulb and pointing in the direction of the meter stick.
d. Use a ring stand and clamp to aim the Light Sensor at the small hole in the box. The end of the Light Sensor should be at the 10 cm mark on the meter stick. 
e. If the box isn't closed, cover the box with a lid. The edges of the lid should hang over the top of the box but hot air should be allowed to escape, so do not crimp the lid onto the box.
f. Darken the room, but do not turn on the lamp yet.
4. Collect data.
a. Turn on the light in the box.
b. Click or tap Collect to start data collection.
c. Check that the end of the Light Sensor is at the 10 cm mark on the meter stick. When the reading stabilizes, click or tap Keep.
d. Enter 10, the distance (in cm), and click or tap Keep Point.
e. Move the tip of the Light Sensor to the 15 cm line. Make sure it is aimed directly at the light, and click or tap Keep when the reading stabilizes. Enter 15 (for 15 cm), then click or tap Keep Point to store this light-intensity data pair.
f. Repeat this procedure at 5 cm intervals through 40 cm.
g. Click or tap Stop to end data collection.
h. Turn off the light.
5. Record the light intensity values for each point in your data table.
6. Repeat Steps 4–5 with the light off to get Background Intensity data. To accurately measure the intensity of light from sources other than the bulb at each interval, team members should again do the same tasks from the same positions. Check with your teacher to see whether your background intensity data should be collected while the light sources of neighboring lab groups are on or off.
7. Before closing Graphical Analysis, continue to the Processing the Data section.
DATA
	Distance (cm)
	Light intensity 
(lux)
	Background intensity 
(lux)
	Adjusted intensity 
(lux)

	10
	 
	 
	 

	15
	 
	 
	 

	20
	 
	 
	 

	25
	 
	 
	 

	30
	 
	 
	 

	35
	 
	 
	 

	40
	 
	 
	 


PROCESSING THE DATA
1. Calculate the adjusted light intensity at each distance by subtracting the background intensity (Column 3) from the corresponding light intensity (Column 2). Record the results in Column 4 of the data table (adjusted intensity).
2. Graph your adjusted data. Plot the Distance (in cm) on the horizontal axis and the Adjusted Light Intensity (in lux) on the vertical axis. Connect your points with a smooth curve. Describe your graph.
3. A light intensity curve showing an inverse square relationship looks like the graph in Figure 2. How well does your graph compare with this shape? Describe any differences.
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Figure 2   
4. If light intensity and distance fit an inverse square relationship, doubling the distance would cause light intensity to be 1/4 as great. See how well your data agree by dividing the light intensity at 30 cm by the light intensity at 15 cm. Show your work below. How close is your value to 0.25 (1/4)? Does your data support an inverse square relationship for light intensity and distance?
5. Assuming there is an inverse square relationship, if you move the Light Sensor four times further away from the light, by what fraction would the light intensity change? Use your data to data to check this prediction.
6. Summarize the results of this experiment.
EXTENSION
Test other light source types and compare the results.
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