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When a beam of light strikes a mirror and reflects, the angle of incidence(∠i) is equal 
to the angle of reflection(∠r). This is known as the law of reflection.

∠ = ∠i r

All angles in optics are measured to a perpendicular (the normal) to the surface. 

Plane mirrors form virtual images located behind the mirror. The image has the same 
size as the object and is the same distance behind the mirror as the object is in front 
of it.

Multiple images are formed by two plane mirrors placed at an angle to each other.

Concave, circular mirrors focus parallel rays of light to a point called the focus. 
Concave mirrors can form images, called real images, that can be projected onto a 
screen. The size and location of the image depends upon the distance of the object 
from the mirror. If the object is closer to the mirror than the focal length, the images 
formed are virtual and enlarged.

For a concave mirror, one divided by the focal length ( )1 f equals one divided by the 
image distance ( )1 di plus one divided by the object distance ( )1 do . This formula 
can be used to locate the position of the image formed by a concave mirror.
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Convex mirrors are able to produce only virtual images that cannot be projected 
onto a screen.

Refraction occurs when light passes from one transparent medium to another.

The index of refraction of a medium( )n relative to air equals the sine of the angle of 
incidence (θ i) in air divided by the sine of the angle of refraction(θ r) in the medium. 

n
θ i
θ r

= sin
sin

The index of refraction of light in the incident medium( )ni times the sine of the 
angle of incidence in that medium equals the index of refraction in the refracted 
medium( )nr times the sine of the angle of refraction. This is known as Snell’s law. 

n ni i r rsin sinθ θ=

The speed of light in a transparent medium ( )v equals the speed of light in a vacuum( )c  
divided by the index of refraction of the medium( )n . The speed of light in any medium 
is always less than the speed of light in a vacuum.

v c n= /

If light travels from a medium of higher index of refraction to one of lower index, at 
an angle greater than the critical angle, the light will undergo total internal reflection.

Lenses use the principle of refraction to form images. 

A convex lens is thicker in the center than the edges, and focuses parallel rays of 
light to a point. Convex lenses can form images that can be projected onto a screen. 
The size and location of the image depends upon the distance of the object from the 
lens. If the object is closer to the lens than the focal length, the images formed are 
virtual and enlarged (like those formed by a magnifying glass).

The formula used to locate the image formed by a convex lens is the same formula 
used for image location by a concave mirror.
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A concave lens can produce only virtual images that are smaller than the object.

Colors that you see are due to reflected light. When illuminated with white light, 
some colors are absorbed, and the reflected colors are what you observe. 

When light of different colors are added together, a new color is produced. This is 
called additive color mixing.
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