Lab: AP Review Sheets AP Physics

Chapter 8: Capacitance by Hadi Ammar

Background/summary:

Understanding capacitors and capacitance is foundational. This review covers how
capacitors store and release electrical energy and how this process is measured. Hint:
capacitance measures a capacitor's ability to store charge per unit voltage. This unit
helps us understand its applications in circuits.

Capacitance Formulae Symbol for a capacitor in Circuit

Series Capacitors
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Wait, but what even is a capacitor?
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A capacitor, in simple terms, is quite
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Did you say Insulator? What? Why?

Unfortunately, yes. Usually, the ]
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Here’s what this looks /
like, thanks to Fletch for

these sketches...



Lets Do Some Problems!

Level 1 (Easy): Find the capacitance of a resistor with an plate area of
30 m”2 and 5 m between each plate

€pA
C=k—
C— (9x109) (8.85x105_12)(30)
c=4.779¢ — 19

Level 2 (Medium): Find the equivalent
capacitance for this circuit if C1 = 15.0 yF, C2 =
3.00 pF, C3 = 6.00 yF and C4 = 20.0 pF
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Step 1, simplify the circuit

Now that you are left with 2 capacitors in series employ
the series equation

GGy 85020) -6
Cequ = Cgs+Cy  85+20 3.96x 107 F




Level 3 (Hard): Derive an expression
for the capacitance of concentric
spherical shells of inside radius a and

Solution:
Apparently, capacitors come in all
shapes and sized, lets get started

Step 1: assume that the charges on
both shells are Q

Step 3: find the Capacitance
using the definition of
capacitance.
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Step 2: find the electrical potential (AV)
between the shells using the fact that we

know that E = Q
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