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⚡
PHYS 221
🔬Electrostatics 
⚡Electric charge
🔌 Charging by Friction 
⚛ Atomic Theory of Matter

🧩 Conservation of Charge
Coulomb's Law
🎇 Energy

Electric Potential (Energy):
🧭Change in Potential Energy

☄Electric Field
💡Electric potential 
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Electric Field and Potential inside and outside a conductor
Electric potential between two parallel conductors

🔃Capacitors
Parallel Plate Capacitors
Two Parallel Plate Capacitors
Capacitors in Series

➕Dielectrics / Insulators
Dielectric breakdown 

🔋DC Circuits 
➿ Kirchhoff's Rules
Internal Resistance

🧲Magnetic Fields
Lorentz Force
Mass Spectrometer and Velocity selector
Current in Parallel Wires

🧵Magnetic Induction
Magnetic Flux
Lenz's Law
Faraday's Law

🌈Optics
🔦Propagation and Reflection of Light
🌊Refraction 

Total Internal Reflection
Mirrors
Interference
Double Slit

Polarization of Light
Brewster's Angle
Magnetic energy density
Rayleigh's Criterion 

⚛ Atoms
Bohr Model
Black Body Radiation

Solar Absorption Spectra
Particle Duality and de Broglie 
Wave Function
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Electric potential between two parallel conductors
The electric field will be costant

Charge moves from higher electric potential to lower

Electric potential decreases as the like charge moves from higher to lower electric potential 
conductor

V
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🌊Refraction 
Change in direction of light when it passes from one medium to another

If light travels from a lower to higher level of refractive 
index then the refracted line moves closer to the 
normal line

Snell's Law:

 refractive index

Speed of light = wavelength * frequency

Frequency of light stays constant in any medium

The refractive index of most mediums depend on the color of the light (wavelength)

Total Internal Reflection

At the critical angle of incidence the refraction angle is 90 so the refracted ray travels along the 
interface of the two mediums

θ =incident θref lection

n sinθ =1 1 n sinθ2 2

n =1or2

f ∗ n =
v
c

sinθ =c
n2

n1
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Particle Duality and de Broglie 
light can behave as waves or particle. It has a duality nature

 = momentum

Example

λ =
p

h

p

p = m ∗ v




