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Chapter 19:  Electric Charges, Forces, and Fields 
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Chapter 20:  Electric Potential and Electric Potential Energy 
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Chapter 21:  Electric Current and Direct-Current Circuits 
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Resistors and Capacitors in Series and Parallel 

• Series: 1 2eq NR R R R= + + +"   • Series: 
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RC Circuits 
Charging: 
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Chapter 22:  Magnetism 
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Chapter 23:  Magnetic Flux and Faraday’s Law of Induction 
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Chapter 24:  AC Circuits 

Root-mean-square Voltages and Currents 
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Capacitors in AC Circuits 

• 1 1
2CX

C fCω π
= =  • max max CV I X=  

• rms rms CV I X=  
RC Circuits 

• 2 2
CZ R X= +  • max maxV I Z=  

• rms rmsV I Z=  • cosav rms rmsP I V φ=  
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R Z
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  (phase angle by which voltage lags current) 

Inductors in AC Circuits 
• 2LX L fLω π= =  • max max LV I X=  
• rms rms LV I X=  

RL Circuits 

• 2 2
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• rms rmsV I Z=  • cosav rms rmsP I V φ=  
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  (phase angle by which voltage leads current) 

RLC Circuits and Resonance 
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  (phase angle by which voltage leads current) 
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Chapter 25:  Electromagnetic Waves 

Propagation of Electromagnetic Waves & The Electromagnetic Spectrum 
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Energy in Electromagnetic Waves 
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Polarization 

• 2
0 costransI I θ=  (Law of Malus) • 0

1
2transI I=  (for unpolarized light hitting a polarizer) 

 

Chapter 26:  Geometrical Optics 

Reflection of Light & Spherical Mirrors 

• r iθ θ=  (Law of Reflection) • 1
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+ =  (Mirror Equation) • i i
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Refraction of Light 
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=  • 1 1 2 2sin sinn nθ θ=  (Snell’s law) 

Thin Lenses 
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Chapter 28:  Physical Optics 

Superposition and Interference 
• 2 1 mλ− =A A , 0, 1, 2,m = ± ± …  (condition for constructive interference) 

• 2 1
1
2

m λ⎛ ⎞− = −⎜ ⎟
⎝ ⎠

A A , 0, 1, 2,m = ± ± …  (condition for destructive interference) 

Young’s Double-Slit Experiment 
• sind mθ λ= , 0, 1, 2,m = ± ± …  (constructive interference) 

• 1sin
2

d mθ λ⎛ ⎞= −⎜ ⎟
⎝ ⎠

, 0, 1, 2,m = ± ± …  (destructive interference) 

• small-angle approximation:  
tan sinθ θ θ≈ ≈  

• tany L θ=  

Diffraction 
• sinW mθ λ= , 1, 2,m = ± ± …  (destructive interference – single-slit diffraction) 
• sind mθ λ= , 0, 1, 2,m = ± ± …  (constructive interference – diffraction grating) 

 

Modern Physics 

• E hf=  • nE nhf= , 0,1, 2,3,...n =  
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 Physical Constants 
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ε −= ×
⋅

  

• 7
0

T m4 10  
A

μ π − ⋅
= ×    

• 191.60 10  Ce −= ×  (magnitude of charge on electron) 
• 319.11 10  kgem −= ×  (mass of electron) 

• 271.673 10  kgpm −= ×  (mass of proton) 

• 271.675 10  kgnm −= ×  (mass of neutron) 

• 191 eV 1.602 10  J−= ×  
• 83.00 10  m/sc = ×  (speed of light in vacuum) 
• 346.626 10  J sh −= × ⋅  (Planck’s constant) 
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 Areas & Volumes 

• Circumference of a circle, radius r :  2C rπ=  
• Area of a circle, radius r :  2A rπ=  
• Surface area of sphere, radius r :  24A rπ=  

• Volume of sphere, radius r :  34
3

V rπ=  

• Area of lateral surface of a right circular cylinder, radius r , length A :  2A rπ= A  
• Volume of right circular cylinder, radius r , length A :  2V rπ= A  

 
 Trigonometric Identities 

• ( )sin sin cos cos sinA B A B A B+ = +  

• sin( 90 ) cost tω ω+ =D  


