Physics 200: Fundamental Equations

Maxwell’s Equations

Gauss’s Law for Electric Field: § E-dA = Q%:de = ATk Qinside
Gauss’s Law for Magnetic Field: § B -dA =0

Ampeére/Mazwell: fﬁ Al = tolena + Noﬁo% where &g = [ E-dA

Faraday’s Law: Epnqueed = ff] Al = —% where &5 = [ B-dA

Fields, Forces, and Energy

Electric Force: Fe  — leQ? 9; where k = 47350 =9 x 10°(N-m?/C?)
Electric field: dE = 2%, Fgl;cq = qEu o; B, =~

Electric potential: V4 — Vg = — fl‘; E- dZ; dVv = de
Electrostatic energy: AUyt ¢ = qAV

Dielectrics: Ej, = Edpphed//iE, €in = RECO; C = k()
Magnetic Force: dF = Idl x B; Fm — v x B
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Magnetic field: dB = M; po = 4w x 1077(T-m/A);

4mr2

Magnetic dipole: i = NInA; Torque: T = [i X ]§; Udipore = — [

!
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Circuits

Capacitors: C = Q/AV; Uy = sC(AV)?

Power: P =1AV,

Resistors: [ = d? = AV dR =

Series/Parallel: Co}ie = > C; - ; Cparatlel = 2.3 Ci 5 Reries = i I ; Rparaud >R
Kirchhoff s Laws: 3 qipsed 100p AVi = 05 22 Ly = 30 Lo

RO Q(t) == Qﬁnal (1 - e_t/RC) 7 Q(t) = Qinitiale_t/RC

Inductors: &g = —L%; L= N2B; Ug = 1LI% My = Oy o/ Lin 1; E1 = — M2
LR 1(8) = Ly (1= eI 0 I(8) = L™/ 1

Electromagnetic Waves and Field Energy Density

Field Energy Density: ug = seoE%  up = ﬁB% Momentum: p=Ulc
\/;%ZBX 105 m/s; c=\f; k=21/\;, w=2nf

Poynting vector: S = i (E X ]§), Intensity: I = [S|ay = cieoE% = ¢B=FE

Waves: ¢ =

Optics

Reflection/Refraction: ¢, = ¢/ny; Oy = b3 nysin (61) = nysin (0y)
Interference: Constructive: § = 2wm; Destructive: 6 = 27(m + 1/2)
Phase shift of reflected wave: ny — ng, 180° if ny < ng; 0° otherwise

Additional Information

y . _o . . . O. — E()A
EleCtrzc ﬁelds Einﬁnite sheet 2&- ) Emﬁnlte line 2]{;)\/T7 Econducting plate = 57 Cparallel plate =™ g
; . _ pol. _ . _ 2 47- — oNIa?
Magnetlc ﬁelds' Binﬁnite wire — 27T'I” Bsolenoid - ,uon-[a Lsolenoid - H’On Ala Bcurrent loop — 2(52+a2)3/2



