Useful Formulae

General differential equation for oscillators
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2
z(t) = Ae~ % cos ( wi — ’YZ t+ a) + xss(t) wp > %
_ -t _7
x(t) = (A+ Bt)e 2 + x4s(t) wo =5
x(t) = Ae Tt p BTt + xss(t) wo < %
where
2
Y Y 2
r=24/2
572 g
and the steady-state solution is
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Non-dispersive wave equation
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where v = /T /u for a string or v = /k/p for a gas.

Kinetic, potential energy and power
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Reflection and transmission coefficients
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Fourier series for a function f(6) = f(6 + 2x)
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Dispersion
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Maxwell’s equations
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EM force, flux, energy, intensity
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Dipole approximation
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Boundary conditions at the surface of a perfect conductor
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Transmission lines
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Boundary conditions at the surface of a perfect dielectric
(1) (2)
B _ g By _By
/" // T
ket B — kg B = %; B = B
n1 sinf; = ny sin 69
Degree of linear polarization
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Fresnel equations
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Special case of normal incidence (6; = 62 = 0)
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Doppler Effect
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for EM waves
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Physical constants

Speed of light
Vacuum permeability
Vacuum permitivity
Electron rest mass
Elementary charge
Gravitational constant

3 x 10% m s

126 x 107  (Vm™') /A
8.85 x 10712 C/(Vm™)
9.1 x 10731 kg
1.6x107¥ C

6.7 x 10711 Nm?/ke?

Trigonometric Formulae
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cos (a+b)

sina + sinb
sina — sinb
cosa + cosb

cosa — cosb

sina cosb + cosasinb

cosacosb —sinasinb

(30 n()
()l
)

5 a-+b a—b
cos >
—2sin (a_—l—b) sin <
2

)

s1n(9:|:g) = +cosf
cos(@:l:g) = Fsinf
sin(@+7m) = Fsind
cos(@£m) = —cosb
Complex exponentials
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