Inverse Square Law of Light

Contributed by Nancy J. Easterly from an unknown source

Purpose:  To show that the amount of light falling on a given surface is inversely proportional to the square of the distance between an isotropic light source and the surface.

Theory:  
The light from a point source spreads out uniformly in all directions.  Any light source that follows this pattern is said to be isotropic.  Illumination, E, is defined as the amount of light shining upon a surface divided by the area of the receiving surface, and can be determined by the brightness of the light source (defined as its intensity, I) and the distance from the light source, r.  

Materials:

Light sensor probeware, meter stick, clear light bulb with electrical socket or maglite, masking tape.

Procedure:

1. Set up your probeware as instructed.

2. If using a maglite, remove the outer cover so the actual bulb is visible place this at 0 cm.  If using a clear light bulb, place the filament at a known value on the meter stick and record this value.   ____________ cm

3. Turn on the light bulb and turn off the room lights.  Place the sensor at ____ cm on the meter stick

4. Using the light sensor, take readings every 5 cm.  The voltage reading given by the sensor is directly proportional to the illumination, so we will just record it as E ave.
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Data Analysis:

1. Once  you have collected all the data you may plot a graph of Illuminance vs distance on graph paper or on your graphing calculator.  Sketch the graph in your lab book

2. If using a graphing calculator modify the graph to get a straight line.  Sketch this graph in your lab book.

Questions:

1. What modification did you have to make to get a straight line?  What does  this tell you about the relationship between illuminance and distance?

2. The light bulb is not really a point source How does this affect the experiment and what was done to minimize the error?

3. A small lamp place 1 meter from a surface provides the surface an illumination of E.  What is the illumination when the source distances are increased to  A) 2 m, B) 3m, C) 4 m?

4. Two ways of increasing the amount of illumination on a surface are:

5. Illumination varies ______________________ as the intensity of the source and __________________________ as the square of the distance from the source.

6. Is the intensity of the light bulb changed by placing a mirror behind it?

7. Is the illumination from a light bulb changed by placing a mirror behind it?

