REFRACTION LAB

In this lab you will be investigating the path of light as it passes from one medium to another.  You will be looking at light going from air into glass, and then glass into air.  After you have traced the path of the light you will be using your data to calculate the index of refraction of your glass. Make sure you learn what you are doing when taking data as you will get a lab test where you will need to determine the incidence of refraction of an unknown liquid.

Materials:  glass plate, glass triangle, 4 pins, sheet of cardboard, paper and a protractor.

Part 1

1. Place your plate in the center of your paper. Carefully trace an outline of the plate on your paper, making sure the paper does not move.

2. Draw a line AB as shown at right.  Make the angle of AB between 40( to 65( to the top of the glass plate.  AB should meet the top of your plate around 1 cm from the left corner.

3. Place the paper on your cardboard and stick 2 pins in line AB, approximately 5 cm apart. Place the glass plate on the outline making sure the transparent sides are on the top and the bottom.

4. Look through the glass from the bottom. Stick two pins in the paper below the glass plate so they form a straight line with the two pins you see in the glass plate. Label these two pins C and D.

5. Take the glass plate off, remove the pins, and take the paper off the cardboard.  Using a straight edge, draw a line through the pin holes C and D until the line hits the glass outline.

6. Draw a line between the top and bottom edges of the plate outline, connecting lines AB and CD.

7. Draw normals where the light entered and left the glass.

8. Label the angles 1, 2, 3, and 4 as shown.

9. Make a data table underneath the drawing. In the data table, write the number of the angle, name of the angle (incident or refracted) and the number of degrees. (Odd are incident, even refracted.)

Part 2

1. Trace an outline of a glass triangle in the center of a new sheet of paper.

2. Draw line AB at an angle of around 30( as shown in the diagram.

3. Place the paper on the cardboard and place pins in line AB. 

4. Sight through the triangle and place two pins in your paper so they line up with the two pins inside the glass. You need to be looking from approximately where the "eye" is on the diagram. Label the pins C and D.

5. Remove everything from the cardboard. Draw a line draw a line through the pin holes C and D until the line hits the glass outline.

6. Connect lines AB and CD.

7. Draw normals where the light entered and left the triangle. On your drawing, label the first angle of incidence, 1, and the first refracted angle, 2. Label the second incident angle, 3 and the second refracted angle, 4.

8. Make a data table underneath the drawing. In the data table, write the number of the angle, name of the angle (incident or refracted) and the number of degrees.

Questions:

1. Calculate the index of refraction of glass using your data for each of the boundaries. Use n=1.00 for the index in air.  (There are four answers.)

2. The accepted value for this glass is 1.52. Calculate the % error of your answer closest to and farthest away from this value.

3. Make a statement about how light bends relative to the normal as it passes at an angle from a more to a less dense medium. From a less to a more dense medium.

4. Below are some different materials with different indexes of refraction joined together. Light enters the system at an incident angle of 0(. Using Snell's Law and a protractor, draw in the path of the ray of light inside and as it exits the system. Show the calculation for each step in your process.
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