Applied Physics B
Refraction of Light

Objective :  The purpose of this experiment is to take measurements on how light rays behave as the pass through substances of different densities.

Procedures:

a.  Place a piece of paper on the cardboard backer and secure it with tape or pins.

b. Place the glass plate from the optical kit on the paper near the center of the paper so that the transparent ends are at the top and bottom (plate longer left to right, shorter up and down)

c. Use a pencil to draw a line around the entire glass plate.

d. Use a ruler to draw a line on the paper at an angle to the top of the plate.  Do not draw the line perpendicular to the plate.  An angle around 30 to 35 degrees from the normal is suggested.

e. Place two pins on the line about 3 cm apart.  Draw circles around the pin holes and label them 1 and 2.  Bend down and look through the bottom of the glass plate until you see pins 1 and 2 lined up in the glass plate.

f. Place two more pins on the lower part of the paper so that they also line up with the pins in the glass plate.  All four pins should now appear in a straight line.

g. Remove these pins and circle the holes labeling them 3 and 4.

h. Remove the glass plate and draw a line through holes 3 and 4 up to where the line hits the bottom edge of the glass plate position.

i. The line through pins 1 and 2represent the incident ray.  Label this ray and use an arrow head to show direction.  The line through pins 3 and 4 represent the emergent ray.  Label this ray and use an arrow head to show direction.  Use the ruler to connect the incident and emergent rays through the glass plate.  Label this the refracted ray.
j. Use a protractor to construct perpendiculars to the sides of the glass plate where the emergent and incident rays touch the glass plate.  These are the normal lines.  Extend the normal lines into the glass plate area.  This forms two angles on either side of the glass plate.

k. Two angles are formed with the normal as the incident ray touches the side of the plate and as the refracted ray touches the side of the plate.  Label these the angle of incidence (I).  Two other angles are formed with the normal as the refracted ray moves through the glass plate and the emergent ray leaves the plate.  Label these angles the angles of refraction (R).
l. Measure the angles of incidence and refraction and label them on your drawing.

m. Use a ruler and dashed line to extend the emergent ray backwards through the glass plate and beyond.

Be sure to have your sketch labeled as a figure (Figure 1, ….)  Label the incident ray, the emergent ray, the refracted ray and the normals.  Label the angles of incidence and refraction along with the actual values in degrees.  Answer the questions that follow.

Question 1.  Why does the light ray bend as it passes from air to glass or glass to air?

Question 2.  Suppose you try to retrieve a coin that has fallen into an aquarium.  Looking down into the water you see the coin and reach for it, but find it is not where it appears to be.  Why?
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