Math Stuff Constants

Scalar Product A-B= |A||B| cos @ Coulomb Constant = — 8.99 x 10°Nm?2/C?
4me,

Vector Product AXB = |A||B| sin @ Permittivity of free space g, = = 8.85 x 1012¢2/Nm?

Quadratic Formula —b +Vb? — 4ac N €

(ax2+bx+c=0) x = —2— Permeability of free fy = 41 x 107 Tm/A

a space
Surface Area of Sphere 4mr? Charge of an electron e=1.602x101°C
Volume of Sphere A3 Mass of an electron me =9.11 x 1031 kg

Mass of a proton

mp =1.67 x 10?7 kg

Speed of light

c=3.00x108m/s

Electric Force / Field / Potential Energy Gauss’s Law / Flux / Electric Potential
7 k 7 N i .
Coulomb’s E = elaillql Gauss’s d)e:fE-dA:qﬂ
Law € r2 Law €0
. F Electric &, =E - A = EAcosb (constant E)
E=— Flux
4o
Electric = keq (point charge) I
Field E=-77 >, =f E-di
surface
Bk, d_q}a (c'onFinuc'nus charge V= u
r2 distribution) 90
Electric Potential B, | Electric AU B,
Energy AU = _q"f E-ds Potential AV = W _f E-ds
A o A
Work [W| = |qAV] V=k q (point charge)
= ke
Electric Eo—_ v Vek dq (continuous charge distribution)
Field * T ox ) r
Capacitance Resistance
Capacitance Q=cCV Resistance V =1IR
Parallel Plate Capacitor _ &A Resistance _ P_l
d A
Series 11 + 1 + 1 + Series Reg=Ri+R;+R3+ ..
Ceq Cl CZ C3
Parallel Coq=Ci+Cy+C3+ ... | Parallel 11 4 1 _I_i +
Req Rl RZ R3
Energy Stored 2 Electric Power 2
&Y U=Q—=1QV=16V2 P=IV=1R=—
2¢ " 2 2
Dielectric C = kC, Temperature Dependence R =R,[1+ a(T —T,)]
Electric Current Kirchhoff’s Rules
Current dq Junction Rule Z I = Zl
| =— in — out
dt
Current Density J = nqvy, Loop Rule Z AV =0
closed
Ohm'’s Law J=0oF
RC Circuits RL Circuits LC Circuits
Charging q(t) = Q(1 — e~t/RC) | Increasing 1) = i(l ) Charge  Q(t) = Qmaxcos(wt + ¢)
i £ R
Capacitor 1(t) = Ee_t/RC Current
Discharging q(t) = Qe~t/RC Decreasing  j(;) = Eomtit = Lage~t/T | Current 1) = aQ
Capacitor Current R dt
I(t)=——€_t/RC = — i t+
RC WQmaxsin(wt + ¢)
Time Constant T=RC Time = L Resonant 1
Constant "R Frequency T JIC
Energy U =U; + U, = constant




Magnetism Induction
F —agBxXB ¢ o
. Fg=qv xB Faraday’s Law = NI
Magnetic Force Fg = |q|vBsiné dt
Fy=ILxB
Torque = IA Generators $p = BAcoswt

¢ = NABwsinwt

1
Biot-Savart Law ol [dIXF Inductance L= N®p
B=— f > I
T r
Ampere’s Law =, Self Induced EMF dl
P fB'dS:#oIenc &L= _LE
! - i 1
Magnetic Flux ®p = fB dA Energy in an Inductor U= Euz
AC Circuits Integrals
RMS Current I Imax J'd_x —inx
rms \/z x
RMS Voltage Vinax f dx )
— =—In(a —x
Vrms \/E a—x ( )
Reactance XL = ol f dx B x
Ye = 1 (a2 +x2)3/2 az,/(a? + x?)
€~ wC
Impedance Z =R+ (x; — x¢c)? f xdx _ 1
_1 (XL~ Xc (a? + x2)3/2 2 4 52
¢:tan1(—R ) i V (@? + x?)
_’-7: ln(x+ xziaz)
Vx? + a?
Power Pove = LrmsVimsCOS® J‘ xdx \/2—
—————=/x% + a?
Pave = IrzmsR VxZ + a2
|4 x%dx x
Lyms = == f =- +in (x ++va?+ xz)
VA (a? + x2)3/2 > >
, (a? + x?)
Vg = LnaxRsinwt
" . 1'[
RLC Circuits v, = Ly XL SIN (wt + E) J’ dx _ 1 1 n® +VaZ + &2
x(a?+x2)32 g2 [(aZ +x2) @ x
) T
Ve = LpaxXcSin (wt - E)
W, = —= resonance frequenc 2 L o
° T Jic Y cos“0do = ZSln(ZG) + 3
N.
Transformers v, = N_Zvl
1
LV =LV,

Electromagnetic Waves

Speed of Light

1 E m
c= =—=3x108—
v Ho€o B S

Wavelength

A=-




