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Refraction Activity
Introduction
In this module, you will investigate refraction of light in different mediums. !All questions
should be answered in your notebook unless otherwise noted.
Refraction Applet
To run this applet, go to the astronomy webpage and click on the link associated with
today’s date. It should open a Java program and should look like the image below:

This side gets
pasted into your
Composition
Notebook on
the LEFT side
You can begin the applet by hitting the ‘GO’ button. !The power button will toggle the laser
pointer on and off. !You can change the angle of the pointer by sliding the ‘Incident-Angle’
slider. !The ‘Refractive-Index’ slider will change the substance of the medium that appears in
the ‘aquarium’. !In addition, you can change the color of the laser pointer, although this does
not affect the results.
Question 1
Experiment with the applet in any way you choose and write down in your notebook any
observations.

!

Unit 06: Telescopes

Question 5
Which incident angle results in a refracted angle of zero? !What is the obvious conclusion
to be made because of this? !That is, what does the incident angle need to be in order to
get a non-zero refracted angle ?
Question 6
Complete the plot below by using the applet to find the refracted angle for various
incident angles. !Does a larger incident angle result in a bigger or smaller refracted angle?
90
80
70

Refracted Angle

Refractive-Index
The refractive index or index of refraction of a
substance quickly describes the way light will interact
Material
Index of
with the medium when it moves through it. !
Refraction
Although not exactly, the refractive index varies with
Air
1.00
the density of a material. !Here is a table of some
Water
1.33
materials and their refractive index.
Sugar
1.40
Question 2
Salt
1.54
Look at the table again, write down how you think
Flint Glass
1.65
the index of refraction varies with density. !That is,
Sapphire
1.77
does a higher index of refraction typically mean a
Diamond
2.42
larger or smaller density? !What materials in the table
made you think this?
Question 3
By adjusting the parameters of the applet, take note of when the speed of light changes. !
Which parameters change it? !Which parameters don’t? !Describe what this means in the
context of question 2.
Question 4
Complete the plot below by using the applet to find the speed of light for various index of
refractions. !Then, use your plot to predict the speed of light in silicon, which has an index
of refraction of 4.00.
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Index of Refraction

Incident-Angle
Complete the next two questions with the Refractive-Index set to water.

4

5

Question 7: Target Practice
Material
Incident
Refracted
For the next question, turn on the
Angle
Angle
‘target’ in the applet and complete the
Air
table by finding the incident angle that
hits the target for each material.
Water
Question 8
Sugar
What happens when the refractive
Salt
index is 1.00? !What does this imply
Flint
Glass
about the index of refraction of the
Sapphire
medium the laser pointer is in?
Diamond
Question 9
What combination of incident angle and
refractive index produces the largest
refracted angle? !Is there only one combination? !What about the smallest refracted angle?
How many combinations get you the smallest?
Question 10
In reality, the index of refraction varies with the color of the light. !Because of this, what
would happen to a beam of white light after it was refracted? !Can you think of any realworld examples of this phenomenon? !
Astronomy, Room S-315

