Prefixes
a=10"18, f=10"1%, p=10"12, n=10"7, = 1075, m=10"3, c=10"2, k=103, M=10%, G=10?, T=10'2, P=10%

Physical Constants

k=1/4mey = 8.988 GN-m?/C? (Coulomb’s Law) €0 = 1/4mk = 8.854 pF/m (permittivity of space)
e =1.602 x 1071? C (proton charge)
me = 9.11 x 10731 kg (electron mass) m, = 1.67 x 10727 kg (proton mass)

Units
N4 = 6.02 x 1023 /mole (Avagodro’s #) lu=1g/N4=1.6605x 10727 kg (mass unit)
1.0 eV = 1.602 x 1071 J (electron-volt) 1V=1J/C=1volt =1 joule/coulomb
1F=1C/V=1farad =1 C?/J
1 A =1C/s =1 ampere = 1 coulomb/second 1Q=1V/A=10hm=1Js/C?

Vectors

Written V or V, described by magnitude=V, direction=60 or by components (V,, V).

Ve =Vcos, V,=Vsind,

V=,/VZ+V? tanf = “% 0 is the angle from V to +z-axis.

Addition: A + B, head to tail. Subtraction: A —Bis A+ (—B), —B is B reversed.

Trig summary

. dj .
sind = (E5. 080 = fiy tan 0 = 28, (0pp)? + (ad)? = (hyp)”.

sin@ = sin(180° — ), cosf = cos(—#), tan@ = tan(180° +6), sin®6 4+ cos?6 = 1.

OpenStax Chapter 18 Equations

Charges:
Q==+Ne, AQi+AQ>;=0, e=1.602x10"1 C.
Electric Force:
F=k9a | =8988x10° Nm?/C?, F= 2% ¢ =_L —=8854pF/m.

T 4dmegr??

F=F +F+F+.. superposition of many forces.

F, = Fi;. + Fo, + F5, + ... superposition of z-components of many forces.

F, = Fiy + Fp, + I3, + ... superposition of y-components of many forces.
Electric ]i‘ield:

E= %, q= test charge. Or: F= qE.

|E |=F = k% = ﬁ7 due to point charge. Negative () makes inward 57 positive ) makes outward E.
E=E +Ey+E;+ .. superposition of many electric fields.

E, = Fy; + FEs, + E3, + ... superposition of z-components of many electric fields.

Ey = Ey + Eoy + FE3y + ... superposition of y-components of many electric fields.

E = k‘% = electric field around a point charge or outside a spherical charge distribution.

Eq.-1
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Potential Energy and Work:
Wha = Fgdcos = work done by electric force Fiy on test charge, in displacement d from a to b.
Wha = —qAV = —q(V, — V) = work done by electric force on a test charge, moved from a to b.
APE = gAV = ¢(V, — V,,) = change in electric potential energy of the system. Also: APE = —Wj,.
AKE + APE =0, or, AKE = —APE = —gAV, principle of conservation of mechanical energy.
AKE + APE = W, change in mechanical energy when nonconservative forces are present.
Potential:
AV = % = definition of change in electric potential.
AV = Ed = potential change in a uniform electric field.
V= k:;Q = potential produced by a point charge or outside a spherical charge distribution.
PE = ¢V = potential energy for a test charge at a point in a field.
PE = k% = potential energy of a pair of charges.
Capacitance:
Q=CV, C= Iieog, E=V/d, capacitor equations.
U= %QV = %C’V2 = %%2 = stored energy.
FE = QE—{)A = electric field strength very near a charged conductor.
Charallel = C1 + C2 + C5 + ... = capacitance of capacitors in parallel (same voltages).
1/Cseries = 1/C1 +1/C2 + 1/C3 + ... = capacitance of capacitors in series (same charges).
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Electric current:
1= %, or AQ = IAt, definition of current.
V = Ed = voltage applied to a conductor.
V =1IR,or I =V/R, Ohm’s law.
R= p% = calculation of resistance.
pr = po[l + (T — Tp)] = temperature-dependent resistivity.
Electric power:
P=1V, P=1I?R, P=V?/R, P = instantaneous energy/time.
Alternating current:
V = Vysin(27 ft) = time-dependent AC voltage. I = Ipsin(27 ft) = time-dependent AC current.

Vims = VV2 =V} /v/2 = root-mean-square voltage. Irps = V 2 =1 /v/2 = root-mean-square current.
AC power in resistors:

P=1I2R = 1V§/R = 11,Vy = average power. P=1I2_R=V2_ /R = LusVims = average power.

Eq.-2



