FIGURE 23-5 When vou look in a
mirror, you see an image of vourself
and objects around you. You don’t
see yourself as others see vou,
because left and right appear
reversed in the image.

FIGURE 23-6 Formation of a virtual
image by a plane mirror.
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Real and virtual images

When you look straight into a mirror, you see what appears to be yourself
as well as various objects around and behind you, Fig. 23-5. Your face and the
other objects look as if they are in front of you, beyond the mirror; but they
aren’t. What you see in the mirror is an image of the objects, including yvourself,
that are in front of the mirror.

A “plane” mirror is one with a smooth flat reflecting surface. Figure 23-6 shows
how an image is formed by a plane mirror according to the ray model. We are
viewing the mirror, on edge, in the diagram of Fig. 236, and the rays are shown
reflecting from the front surface. (Good mirrors are generally made by putting a
highly reflective metallic coating on one surface of a very flat piece of glass.) Rays
from two different points on an object (a bottle) are shown in Fig, 23-6: two rays are
shown leaving from a point on the top of the bottle, and two more from a point on
the bottom. Rays leave each point on the object going in many directions, but only
those that enclose the bundle of rays that enter the eye from each of the two points
are shown. Each set of diverging rays that enter the eye appear to come from a single
point (called the image point) behind the mirror, as shown by the dashed lines. That
is, our eves and brain interpret any rays that enter an eye as having traveled straight-
line paths. The point from which each bundle of rays seems to come is one point on
the image. For each point on the abject, there is a corresponding image point.
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Let us concentrate on the two rays that leave point A on the object in
Fig. 23—6, and strike the mirror at points B and B'. We use geometry now, for the
rays at B. The angles ADB and CDB are right angles: and because of the law of
reflection, #;, = 6, at point B. Therefore, by geometry, angles ABD and CBD are also
equal. The two triangles ABD and CBD are thus congruent, and the length
AD = CD. That is, the image appears as far behind the mirror as the object is in
front. The image distance, d; (distance from mirror to image, Fig. 23-6), equals the
object distance, d, (distance from object to mirror). From the geometry, we also
sce that the height of the image is the same as that of the object.

The light rays do not actually pass through the image location itself in
Fig. 23-6. (Note where the red lines are dashed to show they are our projections,
not rays.) The image would not appear on paper or film placed at the location of
the image. Therefore, it is called a virtual image. This is to distinguish it from a real
image in which the light does pass through the image and which therefore could
appear on paper or film placed at the image position. Our eyes can see both real
and virtual images, as long as the diverging rays enter our pupils, We will see that
curved mirrors and lenses can form real images, as well as virtual. A movie
projector lens, for example, produces a real image that is visible on the screen.

How tall must a full-length mirror be? A woman 1.60m
tall stands in front of a vertical plane mirror. What is the minimum height of the
mirror, and how high must its lower edge be above the floor, if she is to be able
to see her whole body? (Assume her eyes are 10 em below the top of her head.)
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