Useful Constants
speed of light ¢ = 2.998 x 10%m/s
basic unit of charge e = 1.602 x 1071 C

Common Prefixes
Value | Name | Symbol

mass of electron: m, = 9.109 x 1073 kg 10_;2 pico p
mass of proton: m, = 1.673 x 107" kg 1076 nano | n

= 8 854 x 10712 C?/(N m?) 1073 micro | i
k = = 8.988 x 10° N m?/C? 10_2 HllHl' m
acc to due gravity (standard) g = 9.80 m/s? 183 f{‘flr;tl f{
Charge densities: A = Q/length, o0 = Q/area, p = Q/volume 105 mega | M

Energy units: 1 eV = 1.602 x 107 J

Random Physics 1 equations: SF =mad
If constant acc: x(t) = x, + Vopt + %awt2 l| ve(t) = Vow + agt || v2 =102 + 2a,Ax

Work/Energy: Wy 105 = [V F-dl || Ky =K, +XW or (K, + Uy) = (Ka FU) + S Woner || K = 1mo

Uniform circular motion: a, = v?/r || Period: T = 27r /v
Coulomb’s Law: F = k|q,¢.|/r*. Like charges repel; opposites attract.
Flux: &y = E - A = fﬁ dA Gauss’s Law: fﬁ CdA = Qenel/€o

Electric field: E = F /4o E points out from positive charges, in towards negative charges.
Potential Energy: Ug = —q [ E'-dl = qV . Point charges: U = kqiqa/7

Potential: szv,,a:vb_m:%:_fjﬁ.df | E=-VV=-2_ i v
Series of point charges: V = XV, = kX% Extended object: V = [dV =k [ %

ring of radius a, along line L to plane of ring: V' = kq/v/x? 4+ a? || Sphere: V =kQ/r (r >= R)
disk of radius R, along line L to plane of disk: V = 2kQ(\/ 22+ R? — 1)

Charge Distribution Point of interest Electric field
point charge Q distance r from Q E =kQ/r*
E = 52

conducting sphere outside (r > R) = k:Q Jr?

inside (r < R) E =0
nonconducting sphere outside E=kQ/r?
infinite wire distance r from wire E = X\/(2me,r)
conducting cylinder outside E = )\/(2me,r)

inside E=0
infinite sheet any point E =0/(2¢,)
pair of sheets of opposite charge | between plates E=o0/e,
line segment a = L/2 along axis | to midpoint | £ = kQ/(zV2? + a?)
line segment a = L/2 along axis | to midpoint | E = 2k\/(x+/(z/a)? + 1)
ring of radius a along axis | to ring center | F = kQx /(2 + a?)3/?
charged disk radius R along axis L to disk center | £'= 5>-(1 — W)

Circumference, Area, Volume of various common geometric shapes:
circle: C' = 277, A = mr? sphere: C = 2mr, A =4xr?, V = g7 cylinder: A = 27xrh, V = mr?h
Quadratic equation If Az? + Bz + C = 0 then x = =8£vB—44AC 32 44C




