Constants
Magnitude of electron charge
Coulomb’s constant

Permittivity of free space

Permeability of free space

Mass of electron

Equations from 121

Kinematics (1-dim)

Kinetic energy
Newton's 2nd law

Newton's 3rd law

Electrostatics
Coulomb's Law
Electric field
Dipole moment
Torque on a dipole
Potential energy of a dipole
Electric flux
Electric flux for uniform field
Gauss's law
Potential difference
Electric field from potential
Pot. energy of point charges
E from point charge

E from system of charges

E from infinite line of charge

E from infinite plane of charge
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E outside conductor
E inside conductor
po = 47 x 107" H.m~!

V from point charge
me = 9.11 x 1073 kg

V from system of point charges

T = xo + vot + at?/2 V from thin spherical shell

v =v9x + at

v? = v§ + 20z Capacitance
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K =3mu Capacitance
Fner = md Parallel plate capacitor
Fiz = —Fn Cylindrical capacitor
Energy stored in a capacitor
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o= ﬁ/q Parallel capacitors
. = Series capacitors
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F=px E Electric field inside dielectric
U=-p-E Capacitance with dielectric
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¢ Resistance and current
¢ = |E|Acosf

Electric current
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Current density

Current microscopic view

E=-VV (magnitude = slope)Resistance
U =2 pairs K€i5 /735 Resistivity, p
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bE= 2" Power loss in resistor
bE= Z B Series resistors
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FEr =2kMR Parallel resistors
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E = o/e (perp. to surface)
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Ceq =C1+0C5+ ...
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Con = a + 62 + ...
p- &

C =kCy

I=dQ/dt

J=1I/A

I =qncAuy
R=V/I

R=pL/A

P=1V =Y =R

Req =Ri+Ry+...




Power output of battery
Discharging a capacitor
Charging a capacitor
Time constant

Current in a capacitor

Kirchhoff’s laws for circuits

Loop rule

Junction rule

Magnetic Fields

Force on moving charge
Force on current element
Force on current in wire
Circular motion

Circular motion period
Magnetic dipole moment
Torque on magnetic dipole
Mag. dipole potential energy
Hall effect

Biot-Savart law

B inside long solenoid

B from long straight wire

Magnetic flux

Magnetic flux, for uniform field

Gauss's law for magnetism
Ampere's law

Faraday's law

Rod moving in B field EMF
Self inductance

Self inductance of solenoid
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Inductors in series
Mutual inductance

Energy stored in inductor

Magnetic field energy density

EMF across inductor
Energizing an inductor
De-energizing an inductor

Time constant

AC circuits
Generated EMF
RMS voltage
Inductor (V' leads I by 90°)
Capacitor (V lags I by 90°)
Inductive reactance
Capacitive reactance
LC circuit natural frequency
LC charge
Impedance
Phase angle

Q factor

Electromagnetism

Displacement current
Generalized Ampere's law

EM wave in z-direction

EM wave propagation direction

Wavelength and frequency

EM wave speed

Leq = Ly + Lo

M = ¢mo1 /11 = dmi2/I>

U= LI
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E=—-L—
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I(t) = If(1—e7"/7)
I(t) = Ioe_t/T

T=L/R

& = Epcax cOs Wi
VRMS = Vpeak/\/§
VL,peak = IpeakXL

VC,pcak = IpcakXC

XL =wlL
Xo = 1/(wC)
wo = ]./\/E

Q = Qm cos(wot + ¢)

Z=\/R2+ (X — Xc)?

tan (6) = (X — X¢)/R
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jfB’ dL = po(Iene + 1a)

E, = Eycos(kz — wt)

B, = By cos(kz — wt), Ey = cBy

Ex B

A=2rn/k, f=w/(2m)
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