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What happens to the image you see through the prism? Is it an X or an 07
Draw a diagram showing the path of the light rays when you see the X.
Draw a diagram showing the path of the light rays when you see the O.

Is the image in the prism always reflected or refracted, or can there be both reflection and refraction at
the same time?

Think about being outside in the bright sun looking into a glass window where it is darker inside the
window. Do you see refl cction, refraction, or both?

When light is reflected by the boundary between glass and air we call Refraction

it total internal reflection. The same thing can happen at the boundary /7 o
between water and air. A fish looking up at the surface of the water o
from below does not see only the sky! The fish sees reflected rays from
the water from part of the surface, and refracted rays from the air from
part of the surface.




Lens Lab
[image: image2.png]The critical angle of refraction

1. Takea picce of graph paper and draw a linc about 5 centimeters from one cdge.
Draw an X and an O about the same distance from the linc.

2. Fold the paper on the linc until it makes an angle greater than 90 degres. Place
one side of the fold on the table. The other side of the fold will be off the table.

3. Place your prism on the graph paper ontop of the O. The long face of the prism
should be on the paper and the edge aligned with the fold.

4. Look into the prism. Move your head up and down to change
the angle at which you look. Answer question 1(a).

Both refraction and reflection arc possible when light hits a

boundary between a high index of refraction (like glass) and a

lower index of refraction (like air). Whether the light is reflected

or refracted depends on the angle. The eritical angle is the angle

at which the switch from reflection to refraction occurs.
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Rays that approach a lens parallel to the aris meet at a point called the focal point. The distance
between the center of the lens and the focal point is called the focal length.

1. The two refracted rays that you traced in part 2 crossed the axis. Mark
the axis where these rays crossed. This is the focal point for your lens.
Due to imperfections in the lens, these two rays may not meet in exactly
one point. In this case, choose the midpoint between the two points as
your focal point.

2. Measure the distance between the focal point and the center of your
lens. This distance is the focal length of your lens.

3. Label the focal point and focal length on your ray diagram.

Average focal point

~.
Focal length





[image: image5.png]Take alarge (11 x 17) sheet of graph paper and draw a horizontal line through the center. We will
refer to this lin as the axis. Draw a second line in the middle of the paper perpendicular to the axis.
Place your “flat’ lens on the interseetion of the twa lines as shown.

Place the laser to the left of the Lens, so that the notch in the baseis Laser Lens
centered onthe axis. Tum on the laser and shine the beam through the gl

lens.

Ifthe beam gocs through the exact center of the lens, it will not appear to
be refracted at all. Adjust the lens so that the beam goes through the
exact center. Trace around the border of the lens with your pencil.

Now move the laser to a point 15 em to the left of the vertical linc and
2 em above the axis. Shine the laser beam through the lens along a line
parallel to the axis. Plot the incident and refracted rays on the graph
paper.

Repeat step 5 with the laser 2 cm helow the axis. Plot the incident and
refracted rays.





a. Describe path of the light ray as it passes through the lens. How does the angle of incidence 



       compare to the angle of refraction?
b. On your diagram, highlight the edges of the lens at the point very close to the axis. Then, highlight the edges of the lens at a point far from the axis. How does the steepness of the sides of the lens relate to the angle of refraction?


a.  The oval in the diagram below is the lens in your eye. In a person with 20/20 vision, the focal point is in the center of the eye. On the diagram of the eye below, show how light enters the eye and is refracted by the lens. Highlight the area of the retina where the image appears. 

Now use the much smaller and thinner lens and repeat the procedure to find the focal point.
a. How does the focal point of the thick lens compare to that of the thin lens?

b. How does the steepness of the sides of the two lens compare? 

c. How do you think your own eye is able to focus on both far and near objects when they require different focal distances? 
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Trace  the





Label the two rays








