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

µ0I

2πr
(infinite wire)

B =
µ0Iφ

4πR
(center of circular arc of angle = φ)

B =
µ0I

2R
(center of whole loop), B =

µ0NI

2πr
(toroid), KE =

1

2
mv2

UL = (1/2) LI2, UC = (1/2) CV 2, Work =

∫

−→
F ·d

−→
l , P ower =

dW

dt
= Fv

−→
F = q−→v ×

−→
B, qvB =

mv2

r
, ω = 2πf, ω =

v

r

−→τ = −→µ ×
−→
B, −→τ = −→r ×

−→
F , −→µ = I

−→
A

d
−→
B =

(µ0

4π

) I
−→
dl ×

−→r

r3
=

(µ0

4π

) I
−→
dl × r̂

r2
,

∮

−→
B ·

−→
ds = µ0Ienclosed

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

e = 1.60 × 10−19 C Mproton = 1.67 × 10−27 kg


