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Name _____________________
Class ______________
Date _________


Activity GS28: Light Intensity vs. Distance 
(Light Sensor, Motion Sensor)

Concept
DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

Optics
GS28 Light vs Distance.DS
G28 Light vs. Distance
G28_LTVD.SWS

Equipment Needed
Qty
Equipment Needed
Qty

Light Sensor (CI-6504A)
1
Dynamics Cart (inc. w/ Track)
1

Motion Sensor (CI-6742)
1
Reflector (e.g., index card)
1

Base and Support Rod (ME-9355)
1
Tape
1 roll

Basic Optics Light Source (OS-8517)
1
1.2 m Track System (ME-9429A)
1

What Do You Think?

[image: image1.wmf]What is the relationship between light intensity and the distance from a light source?

Take time to answer the ‘What Do You Think?’ question(s) in the Lab Report section.

Background

[image: image6.wmf]The light from a point light source spreads out uniformly in all directions. 

The light intensity is a measure of how much light energy covers a certain amount of area.

The intensity at a given distance r from the light will be equal to the power output (amount of energy per second) of the light divided by the surface area of the sphere through which the light has spread. 

Since the area of the sphere varies as the square of its radius, r, the intensity should vary as 1/r2 (one divided by the distance squared).

[image: image7..pict]
 EMBED "Equation" \* mergeformat  


If light intensity and distance have a direct relationship, their formula might be y = ax, where a is a constant. If light intensity and distance have an inverse relationship, their formula might be xy = b, where b is a constant. If light intensity and distance have an inverse square relationship, their formula might be x2y = c, where c is a constant.

Here are three examples:

Direct Relationship
Inverse Relationship
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Inverse Square Relationship
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SAFETY REMINDER
•
Follow directions for using the equipment.
[image: image4.wmf]

For You To Do

Use the Light Sensor to measure the intensity of light as a light source moves slowly away from the Light Sensor. Use the Motion Sensor will measure the position of the light source as it moves.

Use DataStudio or ScienceWorkshop to record and display the light intensity versus the position. Use the graph of light intensity vs. position to find out what kind of relationship light intensity has to distance: direct, inverse, or inverse square. 

PART I: Computer Setup
[image: image8..pict]1.
Connect the ScienceWorkshop interface to the computer, turn on the interface and then turn on the computer.

2.
Connect the Motion Sensor stereo phone plugs to Digital Channels 1 and 2 on the interface. Put the yellow-banded phone plug into Digital Channel 1. Put the other phone plug into Digital Channel 2.

3.
Connect the Light Sensor’s DIN plug into Analog Channel A on the interface.

4.
Open the file titled as shown:


DataStudio
ScienceWorkshop (Mac)
ScienceWorkshop (Win)

GS28 Light vs Distance.DS
G28 Light vs. Distance
G28_LTVD.SWS

•
The document opens with a Graph display of light intensity (%) vs. position (m). The DataStudio document also has a Workbook display. Read the instructions in the display.

PART II: Equipment Setup and Sensor Calibration
Equipment Setup

1.
Set up the track. Place the track on a horizontal surface and level the track. 

2.
Set up the cart and Light Sensor. 

•
Tape a vertical reflector (such as an index card) onto the cart so the Motion Sensor’s signal is able to reflect from the reflector. 

•
Put the Light Sensor in the accessory tray at one end of the cart. Use tape to secure the sensor in place. 

3.
Set up the light source. 

•
Place the light source on its side at one end of the track. 

•
Arrange the light source so the ‘Point Source’ opening on one side of the light source is at the same level as the port on the Light Sensor and points toward the sensor. 

4.
Set up the Motion Sensor. Use a support rod to position the Motion Sensor so it can measure the motion of the cart as it moves down the track. 

[image: image9..pict]

Sensor Calibration

1.
Set the GAIN switch on the top of the Light Sensor to ‘1’. 

2.
Turn on the light source. Turn off the room lights. 

[image: image10..pict]3.
In the Setup window, double-click the Light Sensor icon. Result: In DataStudio, the ‘Sensor Properties’ window opens. Click the ‘Calibrate’ tab. In ScienceWorkshop, the ‘Sensor Setup’ window opens.

•
The current value of the voltage from the Light Sensor appears under ‘Current Reading’ (in DataStudio) or next to ‘Cur Value’ (in ScienceWorkshp). 

4.
Prepare to calibrate. Put the port of the Light Sensor as close to the light source opening as possible. 

•
If the voltage reading is under 4.9 volts, calibrate the software. In DataStudio, click the ‘Take Reading’ button under the ‘High Point’ column. In ScienceWorkshop, click the ‘Read’ button at the right end of the ‘High Value’ row.

•
If the voltage reading is 4.9 volts or higher, slowly move the cart with the Light Sensor away from the light source until the reading drops to 4.9 volts. Hold the cart at that position while you make a mark on the track next to one end of the cart. Calibrate the software. In DataStudio, click the ‘Take Reading’ button under the ‘High Point’ column. In ScienceWorkshop, click the ‘Read’ button at the right end of the ‘High Value’ row.

5.
Click ‘OK’ to return to the Experiment Setup window.

PART III: Data Recording
•
Put the Motion Sensor at least 15 cm from the starting position of the cart and aim the sensor at the reflector on the cart.

1.
When you are ready, start recording data. (Click ‘Start’ in DataStudio or ‘REC’ in ScienceWorkshop). 

2.
Slowly and steadily pull the cart with the Light Sensor away from the light source. (Note: Keep your hand out of the way so the pulses from the Motion Sensor to not reflect from it.)

3.
Stop recording data when the cart reaches the end of the track. 

•
Run #1 will appear in the Data list in the Experiment Setup window.

4.
Turn off the light source.

Analyzing the Data
1.
Click the Graph to make it active. 

2.
Click the ‘Scale to Fit’ button in DataStudio or the ‘Autoscale’ button ([image: image5.png]


) in ScienceWorkshop to rescale the Grraph to fit the data. 

Use your results to answer the questions in the Lab Report section.

--------------------------

Ending the Activity

Equipment Clean Up

•
Check with your instructor about putting away the equipment for this activity. 

Computer Shutdown

When you have finished, you have several options. 

1.
You can select ‘Quit’ from the ‘File’ menu to end the activity. 

2.
You can select ‘Save’ or ‘Save As…’ from the File menu to save your data for this activity and the changes you’ve made to the document. 

•
The original document is “locked”, so you should give your document a new filename.

Lab Report - Activity GS28: Light Intensity vs. Distance

What Do You Think?

What is the relationship between light intensity and the distance from a light source?

Questions

1.
Describe how your Graph looks:

2.
Based on your Graph, what is the relationship between light intensity and distance: direct, inverse, or inverse square?
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