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Background

Capacitance is a measure of charge stored on a conductor at a given electric potential. This
sheet will review combinations of capacitors, dielectrics, and important formulas.
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Capacitance is a positive value that measures a conductor’s ability to hold charge with the unit

Farads. By definition, itis. Q - Covlombs
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How to find capacitance:
1. Assume charges

2. Find the electric potential difference, V = [E-dv
a. Use Gauss's Law to determine the electric field, [E ‘dA =

3. Plug information into the definition of capacitance, ( = %

Capacitors in series
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Capacitors in series share common charge, q ———’( l———‘{ l———“

Capacitors in parallel
Capacitors in parallel have a common voltage drop,V. They are
connected with a neighbor in two places.

Dielectrics are insulating materials that increase capacitance.

Thus, C e aiewctic = KCiommoot

The dielectric constant, g, varies for different materials. It is always
greater than 1.
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Problems
1. Easy: Find the equivalent Capacitance of the system.
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2. Medium: A simple circuit is illustrated below. What happens to the capacitance, voltage,

charge, electric field, and energy in each situation? Does it increase, decrease, or stay
the same? '

a. Adielectric is placed in the capacitor.
b. The plates of the capacitor are pulled further apart.
¢. The plates of the capacitor are exchanged for larger plates.
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3. Hard: Determine the capacitance of the coaxial cable shown below. Then, the capacitor
is connected to a battery with potential difference, 3V. What is the maximum energy the
capacitor can store? _
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