Constants: e = 1.6 x 10719 C my, = 1.67 x 107" kg me = 9.1 x 1073 kg
€ =885 x 10712C%/N -m?  1/(4me,) =9 x 10° N -m?/C? o =4w x 107 "T -m/A

c=3x10%m/s nano = 10~° micro = 107°
Coulomb’s Law: |F| = % (point charge)
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Electric field: E = 7 E = ﬁqr?f (point charge) E = /ﬁf (general)
Gauss’ law: &g =1 - EA=¢n-EdA= Genc
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Energy: W= [ F-ds= imvf — §mvi =Ky - K;

For conservative forces Uy — U; = — /13 ds— K;+U; =Ky +Uy
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Electric potential: V = — V= py— 4 (point charge) )
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Capacitors: ¢ = CV C = (parallel—plate) C = C1 + Oy (parallel)
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Ug = ug = §€oE2 c-on + = (series)
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Resistors: ¢ = d_z =jA R= - R= % (wire) P =iV
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R = R1 + Ry (series) E R + o (parallel) Tre = RC
Magnetism: F—qﬁxg F=iLxB = NiA ﬂ'xg U:—ﬁ~§
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dB = H ids < 7 fB §= lolene B = fot (w1re) (loop center), Kot (solenoid)
2R
. " " Js dq)B
Induction: <I>B=n~BA: f-BdA E=¢E- s:——
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L = N®p/i (definition) L = pon”Al (solenoid) E= _LE & = _ME
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UB: 5.[/12 up = 2luo i:ioe_t/TL TL:L/R Vp = N_
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AC Circuits: w = —— (LC circuit E = & sin(wt 1 = I sin(wt — driven RLC I =—
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tangp = ——¥&~ 7 = \/R + (wL wC') vy, = Ldt vo 8 Py = IE cos ¢
. o dch
Maxwell’s Egs.: j{ %B -ds = uoeow + lolenc iqg = 60W
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EM Waves: ¢ = — = S=—ExB I=84,y=—E, Ems=—= I=—""1
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I=1,c08°0 nysinf; =nssinfs 6, =sin~! n2 fp = tan~! n2 pr = — (absorp.), — (refl.)
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Interference: \,, = A A¢ = 2mm constructive  A¢ = 2m(m + 5) destructive ~ A¢ = 2rAL/A
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Diffraction: I = I, ( > (single) I =1, ( > cos?(B3) (double) « = 5y sin(), B = 5% sin()
«

dsin(@) = mA (grating)  dsin(f) = mA (X-ray)



