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Formula Sheet:  
Coulomb’s law 

ܨ ൌ ݇
ܳݍ
ଶݎ

 

Electric Field 

ሬԦܧ ൌ
Ԧܨ

ݍ
 

Field of a point charge  	

ܧ ൌ ݇
ܳ
ଶݎ

 

Electric field inside a capacitor 

ܧ ൌ
ߟ
଴ߝ

 

Principle of superposition 

ሬԦ௡௘௧ܧ ൌ෍ܧሬԦ௜

ே

௜ୀଵ

 

Electric flux 

Φா ൌ නܧሬԦ ∙  Ԧܣ݀

Gauss’s law 

Φ ൌ රܧሬԦ ∙ Ԧܣ݀ ൌ
ܳ௜௡
଴ߝ

 

Electric potential 

ܸ ൌ
ܷ
ݍ

 

ΔV ൌ ௙ܸ െ ௜ܸ ൌ െනܧሬԦ ∙ Ԧݏ݀

௙

௜

 

For a point charge 		ܸሺݎሻ ൌ
ଵ

ସగఌబ

ொ

௥
 

For a paralle-plate capacitor 
ܸ ൌ  ݏܧ

Potential Energy 
ܷ ൌ  ܸݍ

Two point charges 	

ܷ ൌ ݇
ܳݍ
ݎ

 

Capacitors 

ܥ ൌ
ܳ
Δܸ

 

Parallel-plate    ܥ ൌ ଴ߝ
஺

ௗ
 

Capacitors connected in parallel 
௘௤ܥ																 ൌ ଵܥ ൅ ଶܥ ൅ ⋯ 
Capacitors connected in series 

1
௘௤ܥ

ൌ
1
ଵܥ
൅
1
ଶܥ
൅ ⋯ 

Energy stored in a capacitor 

                  ܷ ൌ
ொమ

ଶ஼
 

Current 
ܸ ൌ  ܴܫ

ܫ ൌ
݀ܳ
ݐ݀

 

ܴ ൌ ߩ
݈
ܣ

 

෍ܫ௜௡ ൌ෍ܫ௢௨௧ 

෍Δ ௜ܸ ൌ 0 

Power 
ܲ ൌ  ܸܫ

Resistors connected in series 
ܴ௘௤ ൌ ܴଵ ൅ ܴଶ ൅ ܴଷ ൅⋯ 

Resistors connected in parallel 
1
ܴ௘௤

ൌ
1
ܴଵ

൅
1
ܴଶ

൅
1
ܴଷ

൅⋯ 

 
Charging capacitor (RC circuit) 

ܸሺݐሻ ൌ ሺ1ߝ െ ݁
ି௧

ோ஼ൗ ሻ 
ܫ ൌ ଴݁ିܫ

௧ ఛൗ  
“Discharged” RC circuit 

ܳ ൌ ܳ଴݁ି
௧ ఛൗ ; 	߬ ൌ   ܥܴ

ܫ ൌ ଴݁ିܫ
௧ ఛൗ  
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A magnetic field exerts a force 
ሬሬሬሬሬԦܨ݀ ൌ ሬሬሬԦ݈݀ܫ ൈ  ሬԦܤ
Ԧܨ ൌ Ԧ݈ൈܫ  ሬԦܤ
Ԧܨ ൌ Ԧݒݍ ൈ  ሬԦܤ

The Biot-Savart Law 

ሬԦܤ ൌ
Ԧݒݍ଴ߤ ൈ ݎ̂
ଶݎߨ4

 

ሬԦܤ݀ ൌ
Ԧݏ݀ܫ଴ߤ ൈ ݎ̂
ଶݎߨ4

 

The magnetic field of:  
A straight line wire 

ܤ ൌ
ܫ଴ߤ
ݎߨ2

 

A solenoid 
ܤ ൌ  ܫ଴݊ߤ

Magnetic flux 

Φ஻ ൌ නܤሬԦ ∙  Ԧܣ݀

Inductance 

ܮ ൌ
Φ஻

ܫ
 

ܮ ൌ
μ଴ܰଶܣ

݈
 

ߝ ൌ െܮ
ܫ݀
ݐ݀

 

Energy stored in an inductor  

 ܷ ൌ ܮ
ூమ

ଶ
 

Faraday’s Law 

Ɛ ൌ රࡱሬሬԦ ∙ ሬሬሬሬԦ࢙ࢊ ൌ െ
࡮઴ࢊ

࢚ࢊ
 

Ampere’s Law 

ර࡮ሬሬԦ ∙ ሬሬሬሬԦ࢙ࢊ ൌ  ࡵ૙ࣆ

 
 

 

 

Constants 
Charge of a proton/electron                             
݁ ൌ േ1.60 ∙ 10ିଵଽ	ܥ 
Electron mass  

݉ ൌ 9.11 ∙ 10ିଷଵ	݇݃ 
Proton mass    
           ݉ ൌ 1.67 ∙ 10ିଶ଻	݇݃ 
Permittivity of free space 

଴ߝ ൌ 8.85 ∙ 10ିଵଶ	ܥଶ/ܰ݉ଶ 
Permeability of free space 

଴ߤ ൌ ߨ4 ∙ 10ି଻	ܶ݉/ܣ 

݇ ൌ
1

଴ߝߨ4
ൌ 8.99 ∙  2ܥ/2݉ܰ	109

Kinematic eq-ns with const. Acc.: 

v(t) = v0x+at 
x(t) = x0+ v0xt +(1/2) at2  
v2 = v0x

2 + 2a(x – x0) 
Centripetal acceleration  
  ܽோ ൌ ଶݒ ⁄ݎ  
 
Misc Formulas: 
Circumference of a circle = 2R 
Area of a circle = R2 

Surface area of a sphere = 4R2 

Volume of sphere = (4/3)R3 
Volume of cylinder = R2L 
Right triangle: 
sin  = a/c 
cos  = b/c  
tan  = a/b 
c2 = a2 + b2 


