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Units for the Exam
● Waves
● Interference
● Diffraction
● Photons & The Photoelectric Effect



Wave Equation

General Wave Propagation: y(x, t) = Acos(kx - ⍵t + 𝜙)

k = wave number (how the wave repeats in SPACE) [m-1]

⍵ = angular frequency (how the wave repeats in TIME) [rad/s]

𝜙 = phase shift (the starting phase of the wave) [rad]



Properties of Waves

v = 𝝀f



Interference

Superposition (adding): A fancy way of saying that when two waves interact, the 
resulting wave is the SUM of the two individual waves

y1(x, t) = A1cos(k1x - ⍵1t + 𝜙1)

y2(x, t) = A2cos(k2x - ⍵2t + 𝜙2)

ytot(x, t) = y1(x, t) + y2(x, t) = A1cos(k1x - ⍵1t + 𝜙1) + A2cos(k2x - ⍵2t + 𝜙2)

If 𝜙1 = 𝜙2, the angular frequencies (⍵) are the SAME, and the distance is the SAME, 
then the waves are IN PHASE



Phasors and Law of Cosines
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Interference (Cont.)



Diffraction

● Single slit diffraction:
○ a = slit width
○ θ

o
 = angle of first minimum

○ 𝜆 = wavelength

● Small a → Large θ
o

● Small angles
○ θ ≅ sin(θ) ≅ tan(θ) ≅ y

o
/L



Diffraction (Cont.)
● Circular aperture diffraction

○ Similar to single slit; 1.22 factor

● Rayleigh Criterion:
○ Center of one bright spot cannot 

overlap with other bright spot
○ ie. θ

o
 ≤ θ

objects

■ θ
o
 = angle of first minimum 

of central bright spot
■ θ

objects
 = angle between two 

bright spots



Photons
Photons: the quantized bits of light (particles of light)

● Energy of a single photon with frequency f:

● Momentum of a single photon with wavelength 𝜆:
 

● h = 6.626 x 10-34 J ᐧ s
● ℏ (‘h-bar’) = h/2𝜋



The Photoelectric Effect

This experiment proves the existence of photons and that light can 
be BOTH a particle and a wave



The Photoelectric Effect Setup

ADD FORCE EQUATION (dp/dt)





Good luck!

Feel free to ask any 

questions you may have.

You got this!


