Linear Superposition:
⇒ for 2 wave sources vibrating in phase:

Beats:

Standing Waves:
⇒ for standing waves on a string fixed at both ends:

⇒ for standing waves in a tube open at both ends:

⇒ for standing waves in a tube open at only one end:

Electromagnetic Waves:
⇒ All electromagnetic (EM) waves travel through a vacuum at the same speed:
c = 3.00 × 108 m/s
⇒ for all waves:

also known as the “Universal Wave Equation”

⇒ the speed of EM waves through a material is less than in a vacuum:
index of refraction:

where v is the speed of light in the material

⇒ when a waves passes from one material to another, the frequency remains constant
but the wavelength changes:
where

is the wavelength in vacuum

Polarization:
⇒ for an EM wave, the direction of polarization is taken to be the direction of the
electric field
⇒ when an EM wave passes through a polarizing filter, the intensity of the transmitted
light decreases:
initially unpolarized light
initially polarized light
⇒ after light passes through a filter, it is polarized in the direction of the filter
Reflection of Light:
Law of Reflection: θr = θi
Refraction of Light:
Index of Refraction:
Snell’s Law: n1 sin θ1 = n2 sin θ2
Total Internal Reflection:
⇒ total internal reflection can only occur if n2 < n1
Critical Angle:
Thin Lens and Magnification Equations:
thin lens equation:

magnification equation:

Lenses in Combination:
⇒ the image produced by the first lens serves as the object for the second lens
Interference:
constructive interference:
destructive interference:
Young’s Double-Slit Experiment:
bright fringes:

dark fringes:

use y = L tanθ to find the distance between the fringes
Formula sheets adapted slightly from JMcCullough
www.cabrillo.edu/~jmccullough/Physics/

Diffraction:
dark fringes for single-slit diffraction:
Thin Film Interference:
⇒ the wavelength that is important is the wavelength within the film:
⇒ there is a ½ λ phase change when light reflects from a region with a higher index of refraction
⇒ if only one of the waves undergoes a ½ λ phase change:
constructive interference:
destructive interference:
⇒ if neither of the waves or if both waves undergo a ½ λ phase change:
constructive interference:
destructive interference:

Photons and the Photoelectric Effect:
Energy of a photon:

Plank’s constant:
KEmax: max KE of ejected electrons

Photoelectric Effect:

W0: work function (minimum energy
required to eject an electron)
Momentum of a Photon and the Compton Effect:
Momentum of photon:
Compton Scattering:

de Broglie Wavelength:

de Broglie Wavelength:

Heisenberg Uncertainty Principle:

