
SUMMARIES

Maxwell’s Equations 
Gauss’s Law 

 


Solenoidal Condition 

 


Faraday’s Law (static) 

 


Ampère’s Law 

 


Maxwell introduced an extra term, i.e. displacement current, 
to Ampère’s Law that turns E&M into electromagnetism!
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Electrical elements

	 	 	 battery capacitor resistor inductor  

                  


symbol            

                  


parameter 	 emf		 	 capacitance	 	 resistance	 	 self-inductance


	 	     	 	 	 	 	 	 	 	 	 	 	 	 


voltage	 	  	 	 	 	 	 	 	 	 	 	 	 		 drop


energy flow	provides		 stores in 	 	 dissipates	 	 stores in 


energy store		 	 	 	 	 	 	 	 


power	 	 	 in	 	 	 	 	 	 	out


in series		 	 	 	 	 	 	 


in parallel	 	 	 	 	 	 		 	


impedance	 	 	 	 		 	 	 	 	 	 	 


geometry     
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Essential formulae 
Coulomb Force 




Electric Field 

point charge: 	 	 	 	 


continuous charge distributions: 	 


	 	 	 


dipole in external field: 	 	 	 	 


field of an ideal dipole: 


Gauss’s Law 

	 	 


Electrostatic energy and potential 

	 	 	 


point charge: 	 





	 	 


⃗F 12 =
q1q2
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Current 

 

Magnetic field 

Lorentz force:  

Force on current wire:  

Solenoidal condition:  

Magnetic dipole:  

Law of Biot-Savart 

 

Ampère’s Law 

 

Faraday’s Law 

 

motional emf: stationary loop:      

 

Materials 

	 	 	 	

I =
dQ
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⃗J =
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̂z = n q ⃗vd ⃗E = ρ ⃗J R =
ρ L
A

V = R I

⃗F = q ( ⃗E + ⃗v × ⃗B )
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