Constants: e=1.6x 1071 C m, =1.67x10"*" kg m.=9.1x10"%kg c¢=3x10%n/s micro=10"°
€o = 8.85 x 10712C? /N - m? k=1/(4me,) =9 x 10° N - m?/C? po = 4m x 10777 - m/A nano = 107

Coulomb’s Law: |F| = laillee| (point charge)
47e,r?
Electric field: E = E BE=—2 (point charge) E = J dq 7 (general) p=2 (plane)
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Gauss’ law: @:ﬁ~EA:fﬁ~EdA: Gene
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Energy: W = [ F-ds= MV = 5TV = K¢ - K;
For conservative forces Uy — U; = — fﬁ d5— K; +U; =K;+U;
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Electric potential: V = — V= (point charge) V=_ (general)
q 4me,r 4me,r
b b= oV oV ov
Vi Vo= ["Eyde=—["E-d B,=-2. pB=-2" EB=-°2
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Capacitors: ¢ = CV C= (parallel-plate) C = C; + Oy (parallel)
2 1 1 1 1
U = ;]—C u = 560E2 5 = C_l + 0—2 (Series)
d 1% L
Resistors: i = d—z =jA R=— R= % (wire) P=iV R = Ry + R (series)
i
—t/RC : —t/RC . . 1 1 1
g=CV(1-e ) (charging) q = qoe (discharging) — = — 4+ — (parallel)
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Magnetism: F' = qiv x B F=iLxB = NiA T=[xB U=-i-B T
r
JB = Po 15X T § B ds = i _ Mol (wi )u_oi(l ‘ )uoiN( lenoid)
= .2 S = lolenc = o g (wite) o (loop center), —— (solenoi
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Induction: @B:n-BA:fn-BdA Esz-ds:—W
L = N®p/i (definition) L = pon*Al (solenoid) &= _LE & = _ME L = Ly + Ly (series)
1 B? Vi N 11 1
Up = = Li? = j = i,e /L =L/R R ——— = llel
B=3Li uB o i=1i,e TL / oW, I-L + T (parallel)
AC Circuit L (LCcireuit) €= Ensin(wt) i = Isin(wt — @) (driven RLC)  Payy = ~1Ep, cos é
ircuits: w = — circui = Ep sin(w i = Isin(wt — riven wg = =1Em cos
VvILC )
XL - XC 5m 1 di q
t = — I =— Z = 2 X1 — Xo)? X =wlL, X¢g=— =L— = =
an ¢ 7 ~ VR + (XL - X0) r=wl, Xe=-5, v=Lo, vc=g
1/2

q = Qe Tt/ (L) cos(w't + ) w' = (w* — (R/(20))%)

= = dd
Last 2 Maxwell’s EqS.: fB -ndA =0 fB -d§ = Moeod—tE + Moienc id =€



E 1 = 14 = 1 Em Py
EM Waves: c = — = S=—ExB I=8w,=—EFE, Ems=—1r I=
B /oo o Clto V2 4Amr?
1
I=1,cos%6 nysinf; = ng sin by . =sin"! n2 fp = tan™! 2 pr = — (absorp.), — (refl.)
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E = E,,sin(k - 7 — wt) B = By, sin(k - 7 — wt) Epm LBy Lk c=w/k=f\
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Interference: AL = mM, (constructive) AL = (m+ )\, (destructive) An =M/ n =1 in air

AL = dsin(0) (2-slit), 2Ly — 2L» (interferometer), 2¢ (thin film) with extra A/2 when reflecting off higher index

Diffraction: dsin(6) = mA (grating) 2d sin(f) = mA (X-ray) sinf = 1.22)\/d (aperture)



