PHYS-224, Electricity and Magnetism
Formulas and Constants

Kinematic equations of motion (constant acceleration):
Ty = T+, (At)+30a, (At)? vy = v;+alit v2 = vi+2a, (x5 — x;)

Electric field and force (for point charges):
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Electric flux: &, = /E dA = /El dA Gauss’s Law: &, — ?{E-dﬁ _ Qinside
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Current and conductivity: I = % I = nevgA J = a J=0E
Work and Energy: W = /ﬁdfs W=AK=-AU
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Potential Energy stored in point charge pair: U, ., =
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Electric field and electric potential: AV =V,—V, = —/ E-ds E, = s
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CurrentandResistance : F= TV 1= fV R = Z P=ANVI=I’R= %
X 1 1 1 -
Series: Req=R;+Ry+ Rs+--- Parallel: R, = & + i + R_3 + -

Discharging a Capacitor: Q= Qe /RC I = Ie'"e T =RC




Magnetic field: (Biot-Savart Law)
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Ampere’s Law: ?{f’;dé' = %B” ds = pol et
Magnetic force: F = qv xB
F=ILxB
Torques on current loops: = NIAn

Magnetic flux: &, = B-A = BAcos#
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long straight wire: B =
center of circular loop: B =

N
long solenoid: B = MOTI

2
uniform circular motion: quB = m—
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Gauss’s Law for B: %f’; “dA =0
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Faraday’s Law (Lenz’s Law): &= _d—tm
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cyclotron frequency: feye = ——
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Areas and Volumes:

Area — circle: A = 7R?
Surface area — sphere: A = 47 R?

Surface area — cylinder: A = 2rRL + 2(7R?)

Circumference — circle: s = 27 R
Volume — sphere: V = Z7R?

Volume — cylinder: V = 7R*L

CONSTANTS:

e=1.602x 10719 C

me = 9.110 x 1073! kg
my = 1.673 x 10727 kg
k=9.0 x 10 Nm?/C?

€, = 8.85 x 10712 C2/Nm?
o =41 x 1077 T m/A
g=09.8 m/s2

Ny = 6.02 x 10?3

[fundamental unit of charge]

[electron mass]

[proton mass|

[electrostatic constant]
[permittivity of free space]
[permeability of free space]
[gravitational acceleration)]
[Avagadro’s number]



