
Equations

I =
dq

dt
, I =

∫
−→
J · d−→A , V = IR, P = IV,

−→
F = m−→a

φB =

∫
−→
B · d−→A , ε = −dφB

dt
, φB = BA (sometimes), ε = −L

dI

dt

(Increasing) I = I0(1 − e−t/τ ), τ = L/R, (decreasing) I = I0e
−t/τ

−→
F = I

−→
l × −→

B, d
−→
F = I

−→
dl ×−→

B, φE =

∫
−→
E · d−→A

∮
−→
E ·−→ds = −dφB

dt
,

∮
−→
B ·−→ds = µ0ε0

dφE

dt
+µ0Ienclosed, IDisplacement = ε0

dφE

dt

B = µ0nI (solenoid), L = µ0n
2Al (solenoid)

UL = (1/2) LI2, UC = (1/2) CV 2, uB = B2/(2µ0), uE = ε0E
2/2

c = E/B, Pressure = S/c,
−→
S = (1/µ0)

−→
E ×−→

B , Sav = EmaxBmax/(2µ0)

−→
E =

−→
E0 sin (kx − ωt), k = 2π/λ, ω = 2πf, cvacuum = λf = 1/

√
ε0µ0

n1 sin θ1 = n2 sin θ2 (Snell′s Law), sin θc = n2/n1, n = c/v, n1λ1 = n2λ2

E = E0 cos θpolarizer, I = I0 cos2 θpolarizer, θpolarizer = θE − θtransmission
axis

Iunpolarized → Iunpolarized/2, Work =

∫
−→
F · d−→l = F l, Power =

dW

dt
= Fv

1

p
+

1

q
=

1

f
, M = −q

p
=

h′

h
, Moverall = M1 · M2 · M3...

|f | = |R/2| (mirror),
n1

p
+

n2

q
=

n2 − n1

R
,

1

f
= (n − 1)(

1

R1

− 1

R2

)

Constants

µ0 = 4π × 10−7 Tm
A

ε0 = 8.85 × 10−12 C2

Nm2

c = 3.0 × 108 m/s

g = 9.8 m/s2


