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Reflection
One of the properties of light that you are used
to is the way that it reflects off of something
like a mirror. The rule for reflection, as you probably know, is that a
ray of light will bounce off of a mirror at the same angle that it hit it.

A convenient way to copy an angle, if you don't happen to have a
compass and straightedge with you, is to take a small piece of paper with a straight edge, line up the edge to
match one line of the angle, and fold it to make another edge matching the other line. When doing this, copy
the obtuse angle, not the acute one.

The picture above shows what three rays of light, coming from an object, do as they bounce off the mirror.
The interesting thing, to us, is that the three rays bouncing off of the mirror appear to have originated at
some point behind the mirror; we see that you see an image of the object behind the mirror.

We get more interesting effects when the mirror is curved. Such a mirror focuses the light coming toward it,
reflecting any horizontal ray of light toward a single point called its focal point. We can use this fact to
figure out where the image of any object will appear, and how that image will be oriented. We can draw
light rays that follow three rules:

. 1 A light ray from the object that goes exactly horizontally will be reflected on a path through the focal
point.

. 2 A light ray through the object that goes straight toward the focal point will be reflected exactly
horizontally.

. 3 A light ray that hits the middle of the mirror will reflect back at the same angle. An easy way to get
the angle right is to draw a point where the object would be if it were flipped over the horizontal axis.

Notice that in each case, the rays reflecting off the curved mirror trace back to one point, which is where the
image seen in the mirror will appear to be. The top example, which is a concave mirror (like the back of a
spoon) has an image that appears behind the mirror, right side up, and smaller than the original. The other
example, which is a concave mirror (like the inside of a spoon), has an image that appears in front of the
mirror, upside down, and smaller than the original.

. 1 In order to see your whole body in a mirror, does the mirror need to be as tall as you? Why or why
not?



. 2 A right-angle mirror has some special optical properties. Using the idea that a ray reflects at the same
angle that it came in, trace out the path of each of the three rays shown going into the mirror. Then
describe what result you observe.

. 3 Trace out three rays from this object, as we did in class, and use them to locate where the image will
form.

. 4 Do the same for this mirror.


