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Student Activity:  Light Intensity & Distance

Goals

· To determine how light intensity from a point source changes as you move farther from the light source

· To relate the patterns observed in the spreading of light to the patterns observed in the “spread” of gravity’s influence into space.

· To develop a general mathematical understanding of how gravity’s influence changes as you increase the distance between two masses.

Materials:  Poster paper, meterstick, calculator, pencil

Preliminary Questions:

1.  In what direction from a star or planet does the influence of gravity extend?

2.  If you had to describe the “shape” of gravity’s influence around a star or planet, how would you do so?  Why?

3.  Imagine you take an elevator to a point hundreds of miles above the Earth’s surface.  If the elevator comes to rest, what would you notice if you stepped on a scale?

Activity

Qualitative Observations

Step 1.  Obtain a sheet of poster paper and a flashlight.

Step 2.  Hold the flash light directly above a flat surface like a table or the floor.  

1.  What happens to the pattern of light as you move the flashlight closer to and farther away from the surface?

2.  What happens to the brightness of the light on the surface as you move the flashlight closer to and further from the surface?

Step 3.  Carefully remove the cover to the flashlight so that the bare bulb is exposed.  Stand the flashlight on the opposite end.

3.  In what direction from the bulb does the light travel?

4.  If you had to describe the “shape” of the light as it moves away from the bulb, how would you do so?  Why?

5.  What happens to the light intensity as you move farther from the bulb?  Develop a clear way to demonstrate this change to your classmates.

Quantitative Observations

Step 4.  Carefully replace the cover on the flashlight.

Step 5.  Place the poster paper flat on a table or on the ground.  Have one student hold the flashlight at a height of 10 cm above the surface.  Have a second student use a meter stick to measure the diameter of the circular pattern of light.

Step 6.  From the measured diameter, calculate the radius of the circular area.  Use the radius of the circular area to calculate the total area of the lighted surface.  The equation for the area of a circle is 
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Comparing Areas

Step 7.  Compare the light area at 20 cm to the light area at 10 cm by calculating the ratio between the two (A20/A10).  Repeat this ratio calculation for the light area at 30 cm (A30/A10).

6.  How many times greater is the area of light from a distance of 20 cm than from a distance of 10 cm (round to the nearest whole number)?

7.  How many times greater is the area of light from a distance of 30 cm than from a distance of 10 cm (round to the nearest whole number)?

8.  What is true of the light intensity on the surface when the flashlight is farther from the surface?

9.  Assume the light intensity of the bulb is the same in all three cases.  How much “weaker” is the light when the distance from the surface is doubled from 10 cm to 20 cm?  Explain your reasoning.

10.  How much “weaker” is the light when the distance from the surface is tripled from 10 cm to 30 cm?  Explain your reasoning.

11.  How much “weaker” do you think the light would be if we were to place the flashlight 40 cm above the surface?  Explain your reasoning.
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