








Chapter 5  Let Us Entertain You
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The angle of incidence is the angle between 
the incident ray and the normal (line drawn 
perpendicular to the mirror — as shown as a 
dotted line). The angle of reflection is the angle 
between the reflected ray and the normal.

Most objects do not reflect light like a 
mirror. An object like the tip of a nose 
reflects the light of the incident ray in all 
directions. That is why everybody in a room 
can see the tip of the nose. 

You can look at the light 
leaving the tip of a nose 
and hitting a mirror to see 
how an image is produced 
and where it is located. 
Each ray of light leaves the 
nose at a different angle. 
Many of these rays of light 
then hit the mirror. The law 
of reflection for mirrors 
states that the angle of 
incidence for a ray equals 
the angle of reflection for 
that ray. There are now a 
set of rays diverging from 
the mirror. If you assume that the light always travels in straight lines, 
you can extend these rays behind the mirror and find from where they 
seem to emerge. That is the location of the image. The mirror does such 
a good job of reflecting that it looks as if there is a tip of a nose (and all 
other parts of the face) behind the mirror. That is how a mirror works.

If you measure the distance of the image behind the mirror, you will find 
that it is equal to the distance of the nose (object) in front of the mirror. 
This can also be proved using geometry. 

Sample Problem 1
Light is incident upon the surface of a mirror at 
an angle of 40°. Sketch the reflected ray. What 
is the angle between the incident ray and the 
reflected ray?

Strategy: The angles of incidence and reflection 
are always measured from the normal. The law 
of reflection states that the angle of incidence 
is equal to the angle of reflection. Since the 
angle of incidence is equal to 40°, the angle of 
reflection is also 40°.

Physics Words
normal: a line that 
is perpendicular.

law of reflection: 
a law for mirrors 
that states that the 
angle of incidence is 
equal to the angle 
of reflection.
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Section 6  Reflected Light

Given:

∠i = °40

Solution:

The angle of incidence and the angle of reflection are measured from the 
normal. As the two angles are equal, the angle between the incident ray 
and the reflected ray is twice the angle of incidence. In this case the angle 
between the incident ray and the reflected ray is 40°+ 40°, or 80°.

Sample Problem 2

Suppose that the mirror is turned clockwise (as viewed from above) 
10° so the angle of incidence is now 50°. How much has the angle between 
the incident ray and the reflected ray changed?

Strategy: Since the angle of incidence is now 50°, the angle of reflection 
is also 50° according to the law of reflection. 

Given:
∠i = °50

Solution:

The angle of incidence and the angle of reflection are measured 
from the normal, the line perpendicular to a surface. So, the angle 
between the incident ray and reflected ray is now 100°. It has increased 
by 20°, or twice the angle through which the mirror was rotated.

Light Waves

As you begin to study the reflection of light rays, it is worthwhile to 
recognize that light is a wave and has properties similar to sound waves.

In studying sound waves, you learned that sound waves are 
compressional or longitudinal. The disturbance is parallel to the direction 
of motion of the wave. In sound waves, the compression of the air 
is left and right as the wave travels to the right. You saw a similar 
compressional wave using the compressed coiled spring.

Light waves are transverse waves. They are similar to the transverse 
waves of the coiled spring. In a transverse wave, the disturbance is 
perpendicular to the direction of the wave. In the coiled spring, the 
disturbance was up and down as the wave traveled to the right. In light, 
the fields that make up light (the disturbance) are perpendicular to the 
direction of motion of the waves. Unlike the transverse waves of a coiled 
spring, the transverse light waves do not need a medium to travel. Light 
waves can travel in a vacuum.

Light waves also carry energy. You know that when you are in full 
sunlight, you feel warmed by the light. Light waves are transferring  
energy from the Sun to you.

Checking Up
1. Explain the law of 

reflection.

2. Define the angle of 
incidence.

3. Describe the 
behavior of light 
waves hitting a 
mirror.
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