
PHYS-224, Electricity and Magnetism
Formulas and Constants

Kinematic equations of motion (constant acceleration):
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Electric field and force (for point charges):
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Charge Densities: λ = Q/L η = Q/A ρ = Q/V

Line of charge: E =
2kλ
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Plane of charge: E =
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dipole: ~p = q~s ~τ = ~p×~E

Electric flux: Φe =
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Current and conductivity: I =
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Work and Energy: W =
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Potential Energy stored in point charge pair: Uq1+q2
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Electric Potential: V =
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Potential due to a point charge: V =
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Electric field and electric potential: △V = Vb−Va = −
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Parallel: Ceq = C1 + C2 + C3 + · · · Series: Ceq =
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CurrentandResistance : E =
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Series: Req = R1 + R2 + R3 + · · · Parallel: Req =
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Discharging a Capacitor: Q = Qoe
−t/RC I = Ioe

t/RC τ = RC



Magnetic field: (Biot-Savart Law)
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center of circular loop: B =
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Ampere’s Law:

∮

~B·d~s =
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Magnetic force: ~F = q~v×~B
uniform circular motion: qvB = m
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cyclotron frequency: fcyc =
qB

2πm~F = I ~L × ~B

Torques on current loops: ~µ = NIAn̂ ~τ = ~µ×~B U = −~µ·~B

Magnetic flux: Φm = ~B·~A = BA cos θ Φm =
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Gauss’s Law for B:
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Faraday’s Law (Lenz’s Law): E = −
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motional emf: E = −Blv
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Areas and Volumes:
Area – circle: A = πR2 Circumference – circle: s = 2πR

Surface area – sphere: A = 4πR2 Volume – sphere: V = 4

3
πR3

Surface area – cylinder: A = 2πRL + 2(πR2) Volume – cylinder: V = πR2L

CONSTANTS:

e = 1.602 × 10−19 C [fundamental unit of charge]

me = 9.110 × 10−31 kg [electron mass]

mp = 1.673 × 10−27 kg [proton mass]

k = 9.0 × 109 Nm2/C2 [electrostatic constant]

ǫo = 8.85 × 10−12 C2/Nm2 [permittivity of free space]

µo = 4π × 10−7 T m/A [permeability of free space]

g = 9.8 m/s2 [gravitational acceleration]

NA = 6.02 × 1023 [Avagadro’s number]


