	Light Filters - LabQuest


Theory
When light passes through colored plastic (sometimes called smoked plastic), the intensity is decreased. If a percentage of light passes through one piece of plastic, that same percentage should also pass through a second piece. But with less light hitting the second one, the result will be even less light transmitted. This process will continue as more and more filters are placed in front of the light source.

Purpose
Study the absorption of light by smoked plastic filters.
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Equipment
Light Sensor, LabQuest, Smoked Plastic Filters, 60-watt Light or similar source

Procedure
1. Plug the Light Sensor into CH1 of your LabQuest. Set the switch to the middle position, 0-600 Lux. Launch the LabQuest App. When the software gets launched successfully, it will have set up a data collection for Light Intensity vs. time.

2. Tap the Data Collection square on the right side of the screen. Tap on the drop-down menu at the top of the screen that appears and change the type of sampling to “Events with Entry”. Enter “Filters” in the Column Label place and “number” under units. Tap [OK] to accept this option.

3. Set up a light bulb (60-watt) about 30 cm from the Light Sensor.  Place one filter between the light and the sensor. Block as much ambient light as possible, limiting the light to what goes from the bulb, through the filter and then to the sensor. Tap on the [Collect] icon or press on the Collect button. Notice that you now get a [Keep] icon. 

4. When the illumination reading is stable, tap the [Keep] icon. Enter the number of filters in the space provided. Then change the number of filters and repeat until you have used up all your filters. Keep the spacing between the light and the sensor constant throughout the lab.

5. Tap the Collect icon to stop data collecting, or press the Collect button.

6. Turn the light bulb off when finished and return the materials to the place indicated by your teacher.

Analysis
1. Does the light passing through the filters get reduced in a steady manner, or if you put twice the number of filters, do you get half the illumination? If not, what do you notice about the way the illumination values decrease?

2. Enter your data in the table below. Then calculate the ratio between the next reading and the previous one for each of the steps except the first one.

3. How does the percentage (fraction) of light passing through successive filters behave? Does it go down approximately the same fraction each time?

Data Table

	Number of Filters
	Illumination, Lux
	Ratio

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	

	Average Ratio
	


Extension

Replace the colored plastic with polaroid filters. Have one that remains fixed while the second rotates with the angle of rotation being shown. This allows one to study the effect that angle between the polaroids has on the amount of light that gets transmitted or absorbed.
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Teacher Notes

For this lab, the author found a small cardboard box at a local packing to ship company that came flat. He created a hole just big enough for the light probe in one end, and cut out a square at the other end to admit light. Then he spray painted the inside flat black and obtained smoked plastic in just the right size to fit inside the box.
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In practice, the light needs to be stabilized, but could be used by two groups at once. A 60-W bulb seems sufficient. Also, the light box needs to be stabilized, which can be done through use of wide masking tape doubled over on the bottom or a piece of carpet tape (double-sided tape).
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