Laws, Principles, Useful Relationships, and Other Information

Coulomb'sRule F, = k%f Definition of Electric Field E © E E-Field of aPoint Charge E = krﬂzf
Def’n of Dipole Moment p ° qa Torqueon aDipolet = p~ E Potential Energy U =-p- E
Def'nof Electric Fluc F © F - dA Gauss's Law @F - 0A = -endoxd

Electric Potential Energy DU = - q(‘)E- ds Def'n of Eloectric Potential DU ° g DV

Potential from E-field DV = - C‘)E_ ds Potential of aPoint Charge V = k—?

Potential Due to a Charge Didtribution V' = k (‘)Cg Cdlculation of E-field from Potential Eg = - %
Definition of Capacitance C ° % Capacitance of Parallel Plates C = eo%

Addition of Capacitorsin Seri&eciS = éé Addition of Capacitorsin Parallel C, = é C;

Stored Energy in Capacitors U = %%2 = %C V2 Stored Energy Electric Fields u °© % = —; e0E2
Capacitors with Dielectrics C = kC, Definition of Current | © % Free Electron Density n © %
Def’n of Current Density j © lA Drift Velocity j = neu Definition of Resistivity r °© tr:zz
Definition of Resistance R = r% Ohm'sRule V = IR Electric Power P = IV :V_F: = I°R
Resistorsin Series Rg = a R; Resistorsin Perallel Ri =& El,

p

RC Charge g = CVZ?[- e'}/ch RC Discharge g = CV e Vre
Physical Constants

2 2
Kk = 8.99x10° N;n e, = 8.85x10 12% e=160x10 °C me=9.1x1031kg ¢ = 3.00x108m/s

Areas and Volumes

sphere: A= 4pr2 Vv :gpr3

cylinder: A =2pr/ +2pr2 V= przf

cube: A =6a° V=2

Resistivity (uWcm) Dielectric Constants Free Electron Densities (x1028/m3)
Silver 1.59 Pyrex 5.6 Copper 8.45

Copper 1.7 Teflon 2.1 Silver 5.85

Gold 2.44 Nylon 34 Gold 5.90

Aluminum 2.82 Paper 3.7 Aluminum 18.1

lron 10 Water 80



