
PHYS 230-01
FINAL EXAM - ADDITIONAL EQUATIONS

The equations given below may be used as starting points for solving problems on the final exam.  Vector
quantities are shown in bold type (or with arrows).
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Capacitor discharge:  Q(t) = Q0e-t/τ where τ = RC

Eind = -L⋅dI/dt Φ = LI UL = 0.5LI2 uB = B2/(2µ0)

Eind 2 = -M12⋅(dI1/dt)     M12 = M21 Φ2 = M21I1 Es/Ep = Ns/Np (transformer)

Inductor discharge:  I(t) = I0e-t/τ where τ = L/R LC:  Q(t) = Q0 cos (ωt + φ0)  where ω = 1/(LC)0.5

<P(t)> = V2RMS/R VRMS = V0/√2  (sine or cosine waveform) <P(t)>=(V2RMS/Z)cos(φ)

XL = jωL XC = 1/(jωC) = -j/(ωC) Z = R + X where j = (-1)0.5

ac Circuits:  I(t) = (V0/|Z|)⋅cos (ωt - φ)  where |Z| = (R2 + |X|2)0.5 and φ = tan-1 [Im(Z)/Re(Z)]     

EM Wave:  E = E0 cos (kx -  ωt) and B = B0 cos (kx - ωt) vp = c = fλ = ω/k
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QUANTITY SYMBOL UNIT OR VALUE COMMENTS
Induced emf E V
Magnetic Flux ΦB Wb
Self Inductance L H
Mutual Inductance M H
Magnetic Energy Density uB J/m3

Capacitive Reactance XC Ω
Inductive Reactance XL Ω
Phase Shift φ rad
Impedance Z Ω
Wavelength λ m

Wave Number k m-1 k = 2π/λ
Speed of light c 3.00 x 108 m/s
Poynting Vector S W/m2


