
Pre-AP Physics
Unit 10: Light and Optics

Part 1 - Characteristics of Light



Light is an Electromagnetic Wave

• Visible light is one type of electromagnetic radiation.

• Electromagnetic Spectrum

– Radio Waves

– Microwaves

– Infrared

– Visible Light

– Ultraviolet

– X-rays

– Gamma Rays



Electromagnetic Waves

• A transverse wave that propagates 
through oscillating electric and 
magnetic fields.

• All EM waves are the 
same thing, just with 
different frequencies 
and wavelengths.

• The energy of the wave 
is determined by its 
frequency.



Electromagnetic Waves

• Electromagnetic radiation is 
formed by accelerating electric 
charges.

• Most of the light emitted by the 
Sun is visible light.



Wave-Particle Duality of Light

• Light has properties of both a wave and a particle.

• Particle

– A light particle is called a “photon”.

– In 1900 Max Planck discovered that EM waves can only be 
released in packets of energy called “quanta”.

– Photons have momentum.



Wave-Particle Duality of Light

• Wave

– Light will reflect and refract like a wave.

– Light will undergo diffraction and interference like a wave.

– Thomas Young’s double-slit experiment (1801) provides evidence 
for wave-like light.

Diffraction

RefractionReflection



Young’s Double-Slit Experiment

• A monochromatic light source (single color) is shined through two 
narrow slits and projected onto a screen.

• The light diffracts through the slit and forms an interference pattern 
on the screen.



Speed of Light

• All EM waves travel at the “speed of light”.

• Nothing with mass can travel faster than light.

• Speed of light in a vacuum

c = 3.00 x 108 m/s

• Wave speed equation

– Recall that v = fλ



Color of Light

• In 1670 Isaac Newton demonstrated 
that white light refracted through a prism 
can be decomposed into a spectrum of colors.

• The color of light in the visible spectrum is 
determined by the frequency and wavelength.



Colors of Light

• Primary colors of light
– Red, Green, and Blue

• Secondary Colors of Light
– Cyan, Yellow, and Magenta

• The color of an object that we see is 
the wavelength that is reflected. All others are absorbed.



Light Intensity

• How “bright” the light is.

• Recall that the intensity of a wave 
is found by the equation

• The intensity of the wave decreases with the square of the distance.
– This is called an inverse-square law.

– As the light source gets farther away, the brightness decreases exponentially.



Ray Model of Light

• Light waves spread out 
spherically in all directions.

• The direction of the light can 
be represented as an arrow in 
the direction of the wave front.

• A Ray can also be thought of as 
a “stream of photons”.


