
Resistor/Capacitor (RC) Circuits Notes 
8 – Capacitors 

 
What makes capacitors special is their ability to ______________________; they’re like a fully charged electric 
battery.   

Common applications of capacitors 
include…. 

 

Circuit Symbol 

• local energy storage 
• voltage spike suppression 
• complex signal filtering 

 
 

 

The capacitance of a capacitor tells you ______________________________, more capacitance means more 
capacity to store charge.  
 
The standard unit of capacitance is called the __________, which is abbreviated ____. Now this is where things 
can get a little tricky.  
 
1 Farad is a HUGE amount of capacitance; even 0.001F (1 
milifarad – 1mF) is a big capacitor.  
 
 
Usually you’ll see capacitors rated/range in the pico- (10-12) to 
microfarad (10-6) range. 

 
A capacitor consists of two parallel ______________ metal plates, 
and _________________ (or insulating) dielectric. 
 
The plates are made of a conductive material: ________________ 

_____________________________________________________ 

 
The _______________ can be made out of all sorts of insulating 
materials: paper, glass, rubber, ceramic, plastic, or anything that 
will impede the flow of current. 

 

 
The capacitance of a capacitor is… 
  

Where:  C =  
        εo =  
        κ  =  
        A =  
        d  =  
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Example: 
The plates of a parallel plate capacitor (PPC) are circular with a 
radius of 6.0 cm each. The separation between the plates is 2.0 
mm. Determine the capacitance if the material between the plates 
has a dielectric constant of 1. 

 

Example: 
A parallel-plate capacitor 1.0 x 10−6 m2 in size with capacitance C 
= 10 pF has maximum charge. If the potential difference between 
the plates is 0.5 mV, determine their separation distance if the 
material between the plates has a dielectric constant of 1. 
 
 
 

 

So how do these crazy things work? 
 
When electrons flows into a capacitor, they get “_____________” 
because they can’t flow through the insulating dielectric.  
 
One plate, filled with incoming electrons, has overall ___________ 
charge.  
 
This large mass of _____________ charges on one-plate forces away like charges on the other plate, giving it 

an overall _______________ charged. 

At this point the capacitor is said to be ______________ imbalance generates a __________________________ 
between the plates. (Wait… didn’t we just learn about that earlier in the unit!?!) 
 
At some point the capacitor plates will be so full of charges that they just ______________________________.  
 
This is where the capacitance (farads) of a capacitor comes into play, which tells you the _________________ 

______________________________. 

To calculate Capacitance, Voltage, and Charge….. 
 

Where:  C =  
        Q =  

       V =   
Example: 
Peter van Musschenbroek invented the first capacitor in 1745 
when he and his assistant stored charge in a device called a 
Leyden jar. If 5.0 x 10-4 C of charge were stored in the jar over a 
potential difference of 10,000 V, what was the capacitance of the 
Leyden jar? (When van Musschenbroek touched the jar, he 
received such a jolt that he exclaimed he would not try the 
experiment again for all the kingdom of France) 

 

Example: 
Nancy pushes the shutter button on her camera and the flash unit 
releases the 4.5 x 10-3 C of charge that was stored in a 0.50 µF 
capacitor. What is the potential difference across the plates of the 
capacitor inside the flash? 
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Capacitors in series and parallel circuits - Remember capacitors are just components used in circuits! 
 
Capacitors, however, add together in a way that’s ______________________________of resistors. 
 

Capacitors in Series Capacitors in Parallel 
  

Example: 
Find the equivalent (total) capacitance of the circuit and charge at each capacitor. 
 

 

Capacitors Store Energy 
 
Capacitors are essentially _________________________ placed within circuits. 
 
As discussed previously, the purpose of capacitors is to store charge and therefore to _____________________. 
 
The energy stored (potential energy) in a capacitor can be expressed in terms of the _____________ done by the 
battery. 
 
 
 
 
 

Example: A parallel-plate capacitor is connected to a 
battery that maintains a constant potential difference V 
between the plates. If the plates of the capacitor are pulled 
farther apart, do the following quantities increase, decrease, or 
remain the same?  
 
(a) the electric field between the plates - 
increases/decreases/same 
(b) the charge on the plates - increases/decreases/same 
(c) the capacitance - increases/decreases/same 
(d) the energy stored in the capacitor - 
increases/decreases/same 
 
 

Example: Two capacitors in series are connected to a capacitor in 
parallel. The two capacitors in series have capacitance’s C1=10 µF, 
C2=5 µF, and the capacitor in parallel to both of these has a 
capacitance of 20 µF. Find the equivalent capacitance of this circuit 
and the total energy stored in the capacitors if connected to a 12-volt 
battery.  Draw the circuit first! 
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