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Inverse-Square Law Activity

In this laboratory activity, you will shine a flashlight on a section of wall. (Don’t use a regular flashlight; rather, remove the flashlight’s reflector and slide the bottom of a small paper cup over the lamp to act like a show-producing shade – you might have to tape it in place) You will then determine what effect various distances of the flashlight from the wall have on the intensity of light falling on the wall’s surface.

Using the modified flashlight, shine a circle of light on the wall from the distance of 10cm. Measure the diameter of the circle and calculate its area using the following formula:

Area = (d2/4

where d is the diameter and ( has a value of 3.14 approximately.

Next, place that information in the table below. Continue this activity for 4 additional distances as indicated in the table. Each time, measure the diameter and calculate the area of the circle so produced.

	Distance (cm)
	Diameter (cm)
	Area (cm2)

	10
	15
	176.7

	20
	30
	706.8

	30
	45
	1590

	40
	60
	2827

	50
	75
	4418


Note that if the same amount of light falls on twice as much area, the intensity of the light reaching the wall will only be one half as much as before. That’s because the same amount of light is being spread out over twice as much area. 

Now, you will need to calculate the relative distances and areas as follows for d=20, 30, 40, and 50 cm. Do the same for the areas. To find the relative brightness of light at distance d in comparison to a distance of 10 cm, convert the decimal into a fraction.
	Relative Distances

(distance d/ 10 cm)
	Relative Areas

(area at d/ Area at 10 cm)
	Relative Brightness as a

fraction (e.g., 1/2, 1/3)

	20/10 = 2
	176.7/706.8 = 0.25
	1/4

	30/10 = 3
	176.6/1590 = 0.111
	1/9

	40/10 = 4
	176.7/2828 = 0.625
	1/16

	50/10 = 5
	176.7/4418 = 0.040
	1/25


1) Looking at the data in the last table, what effect does increasing distance on relative brightness? 

2) Confirm (or correct) your statement above by conducting an experiment. Hold a lit flashlight a few inches from your face. Then, have someone move the flashlight slowly away from your face. Does the flashlight appear brighter or dimmer?

3) As the flashlight is moved farther away from your face, does it really change in brightness or does it merely appear to change in brightness?

4) Explain why what you have observed and recorded above is so.

5) Predict what would happen if you were driving down the highway at night and a car approached you with its dim lights on. Would the approaching car’s lights appear increasingly brighter or dimmer? Explain your reasoning. 

6) Again, look at the data in the last table on the front page. State a general rule of how distance affects the apparent brightness of a glowing object. That is, if you double the distance, the apparent brightness ( increases / decreases ) by a factor of ____ times.

7) If you triple the distance, the apparent brightness ( increases / decreases ) by a factor of ____ times.

8) If you half the distance, the apparent brightness ( increases / decreases ) by a factor of ____ times.

