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	CHAPTER 6

Developing Ideas

ACTIVITY 3 HW: Refraction of Light


Chapter 6

Activity 3 Homework


Name:________________________________   Date:_______________  Group: ______

Purpose

	Did you ever put a stick in a glass of water and notice that it appeared bent?  Did you ever stand in a swimming pool, look down at your feet, and wonder why they appeared to be much closer than they actually are?  Did you ever look through a magnifier and wonder how it makes things appear larger than they actually are? The explanation for these, and other similar phenomena, involves 
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what happens to light when it travels through transparent material (like water or glass).

In this homework activity you will investigate what happens to light when it goes into or out of a transparent material.  You will then apply what you learn from your observations to explain an interesting phenomenon.
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	How does light behave when it travels between air and other transparent materials?


Collecting and Interpreting Evidence

Experiment #1:  What happens to the direction that light travels when going between air and another transparent material?

The computer simulator was programmed to simulate a beam of light passing between air and a transparent surface like water or glass. 

Open Chapter 6 Activity 3 Homework Setup.

	STEP 1. In the set-up area you will see a rectangular container.  The area in the top part is air, and the bluish area in the bottom represents water.  A beam projector has already been placed inside the air.  

When you turn on the simulator (run button), a simulated beam of light is projected straight outward from the beam projector.
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	STEP 2.  If you click on the beam projector to select it, you can then click-drag the double-headed arrow down and to the left to rotate the projector until the projector aims the beam straight down into the water. 
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  When the light beam heads straight down into the water (so the light makes a 90 degrees angle with the surface), does the light continue in a straight line or does the light beam change direction?  

	Rotate the beam projector so the light beam strikes the water at an angle, as shown on the right.  
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  According to the simulator, when the light beam strikes the water at an angle, does it continue in a straight line, or does the light beam change direction? 
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  Rotate the beam projector so the light enters the water at different angles, and observe what happens to the simulated light beam in each case.  Below we define the angles that the light and the transmitted light make with the water surface. 
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 Complete the following statements based on your observations with the simulator: 

When light enters water at an angle other than 90 degrees, the angle that the light makes with the surface is _______________________  (less than, equal to, greater than) the angle that the transmitted light makes with the surface.

When light enters water at an angle of exactly 90 degrees, the angle that the light makes with the surface is _______________________  (less than, equal to, greater than) the angle that the transmitted light makes with the surface.

Draw three sketches from the simulator that support your statements. 
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	STEP 3. Turn the simulator off.  Drag the beam projector into the water at the bottom left.  Rotate it so it points straight upward.

STEP 4. Turn on the simulator.  
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 Assuming the light is going straight upward (striking the surface at 90 degrees), what happens to its direction when it passes from the water into the air?  
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	Rotate the beam projector so the simulated light beam strikes the surface at an angle of about 30 degrees or so.  

[image: image17.jpg]


 What happens to the direction of the light that passes into the air?
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 Continue rotating the beam projector so the angle the light beam makes with the surface becomes greater and greater.  Observe what happens to the light beam. Eventually, something unusual happens.  What happens?
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 Complete the following statement based on your observations with the simulator.  

When light goes from water into air (striking the surface at an angle less than 90 degrees, and before something unusual happens), the angle that the light makes with the surface is _____________________________  (less than, equal to, greater than) the angle that the transmitted light makes with the surface.

Draw three sketches from the simulator that support your statement. 
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The change in direction of light when it goes between air and a transparent material, like water, is called refraction.  In the next experiment, you will observe an interesting phenomenon that can be explained in terms of the refraction of light. 

Experiment #2:  Where is the coin?

You will need:

· 1 styrofoam (or other opaque) cup and a second cup (or drinking glass)

· Coin

· Access to water

· Preferably another person to assist you

	STEP 1.  Fill the second cup about 3/4 full with water.  Put that cup aside for the moment.  Place your coin at the bottom of the opaque cup, with one edge of the coin touching the side of the cup.  Look into the cup from above one of its edges at the coin. 
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	STEP 2. To the right is a light ray diagram showing a person (eye) looking at the coin from above the edge of the cup, and how he sees the coin.  This is drawn from a side view perspective and it is assumed that light originates from a source above the cup.
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STEP 3.  Put your eye in the position described in step 2.  You should just be able to see the coin above the edge of the cup.  Next, lower your head down until the coin just disappears behind the edge of the cup.  Keep your position fixed while you (or preferably another person) carefully and slowly pours water from the other cup into your empty cup.  You should observe that the coin again comes into view!

	To the right is part of a light ray diagram showing a person (eye) looking at the coin through the water.  The same light source is above the cup (on the ceiling).
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 Complete the light ray diagram to show how the person can now see the coin in the water. (Remember, the cup is opaque—light cannot pass through it!)
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 Write a few sentences to explain how the person can now see the coin, even though the side of the cup blocks his straight-line view of the coin.

Summarizing Question

S1. Suppose you wanted to describe to someone else what happens to light when it travels between air and water, or between water and air (from either direction).  Below, write some sentences that correctly describe what happens to the light.  (Make sure your comments are supported by the evidence gathered in this experiment.) 
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