Formula Sheet: Electricity and

Magnetism

Coulomb’s law
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For a point charge V(r) =

Potential Energy

g moving through V,
AU = qVpq

Capacitors
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Parallel-plate C = 802

Capacitors connected in parallel
Coq=0C1+Cy + -
Capacitors connected in series
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Energy stored in a capacitor U = o

Ohm’s law
V =1IR
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Power
P=1V

Resistors connected in series
Req =R1+R2+R3+
Resistors connected in parallel
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The potential difference across a
charging capacitor in RC circuit
V() =e(l—e ko)
A magnetic field exerts a force

dF = 1di x B

F=IIxB
F=qbxB

The torque on a current loop
Z=[ixB
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The Biot-Savart Law
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The magnetic field of:

A straight line wire

Hol
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A solenoid
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Magnetic flux
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Mutual inductance
. Ny @4
=T
dl,
7S
Self-inductance
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Charged LR circuit

I—E(l—e_t/f); t=LJ/R

Maxwell’s equations
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Constants

Charge on electron
e=160-10"°C
Electron massm = 9.11- 10731 kg
Permittivity of free space
g = 8.85-10712 C2/Nm?
Permeability of free space
to = 4m-10"7 Tm/A

k =

=8.99 - 10° Nm?/C?
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Kinematic eq-ns with const. Acc.:
V(t) = vgctat

X(t) = Xo+ Voxt +(1/2) at’

V2 = v, + 2a(X — Xo)

Centripetal acceleration ap = v?/r




