
Electricity and Magnetism

Equations
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Using Gauss’ Law

1. Find the direction of the electric field

2. Choose a Gaussian Surface that satisfies the
following criteria for all points on the surface:

• The electric field has a constant value

• The electric field is perpendicular to the
surface

This allows the integral to simplify to:
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3. Find the total charge inside the Gaussian Sur-
face (qin)

Using Ampère’s Law

1. Using symmetry, sketch B

2. Draw an Amperian loop passing through
point of interest (choose such that it results
B • d~s or 0)

3. Find net current through the loop

4. Apply Ampère’s Law∮
B • d~s = µ0Inet

Motional εMF

1. Motion of bar causes FB. FB = qv×B

2. FB pushes positives to one end. The nega-
tives go to the other end.

3. This causes a voltage between the two ends.
∆V = −

∫
E • d~l = El

4. FB = FE =⇒ qvB = qE =⇒ vB = E

5. ∆V = ε = vBL

The potential difference across the conductor ≡
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1. Left thumb towards increasing B

2. Right thumb anti-parallel to left thumb

3. Right hand finger curl is direction of Iind

Maxwell’s Laws
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Plus bonus:

• Lorentz Force

F = q+(E + v×B)

Waves

Exx = ε0µ0Ett E(x, t) = E0cos(kx− ωt)

Bxx = ε0µ0Btt B(x, t) = B0cos(kx− ωt)
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Additional Notes

• Electric field lines point in the direction of
decreasing electrical potential

• After a long time:

– Capacitors behave like batteries

– Inductors/coils behave like wires

– Resistors

• Antiparallel currents repel, parallel currents
attract


