


Capacitance definition of a system having a charge Q and a Potential V

C = Q / V

In words: a measure of the electrical charge storing ability of a system 

Dimensions = charge/potential = ml2t-2

The SI unit of capacitance is Farad;  1 farad = 1 coulomb/volt

Earliest unit = 'jar‘ (about 1 nF)  from the use of Leyden jars

Parallel plate capacitor

Capacitor Symbol
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Capacitance definition of a system having a charge Q and a Potential V

C = Q / V

In words: a measure of the electrical charge storing ability of a system 

Unit =  farad (F) 



LEYDEN JAR  the first capacitor  (1745)



Capacitor and capacitance

C = Q/V



PARALLEL PLATE CAPACITOR

Gauss theorem



SPHERICAL CAPACITOR

by Gauss theorem

by integral



CILINDRICAL CAPACITOR

by Gauss theorem

by integral



Two capacitors in series (of 
capacitance C1 and C2) have the same 
charge Q stored on both, but a different 

voltage across each

V = V1 + V2 =  Q/C1 + Q/C2 = Q/ C

C is the combined capacitance

1/ C = 1/C1 + 1/C2

Two capacitors in parallel (of 
capacitance C1 and C2) have the same 
potential difference across each, but a 

different charge Q

Q = Q1 + Q2 =  V/C1 + V/C2 = V/ C

C is the combined capacitance

C = C1 + C2



CHARGING  A  CAPACITOR
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Stored energy in a capacitor

Electric field

charging an ammount  dq

Parallel plate capacitor

E =
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Time Constant for Transients
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Galvanometer
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'root mean square' (rms) Voltage  
rms average  =

(peak value) / √2  =  

peak value/1.41 = 

0.707 peak value
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I = Iosin ωt I2 = Io2 sin2ωt

Heating effect depends on I2 R

an average of both I2 and sin2 is needed 

'root mean square' (rms) Current: another method  

sin2ωt + cos2ωt = 1

The average values of either of 
them must be 1/2 

rms value of Iosinωt = Io /√ 2



Capacitor AC Response
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Inductors
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Inductor Transient
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Inductance of a Coil
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Filter Circuits  made with Resistors and Capacitors 
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