
~F = k
qq

r2
r̂

∮
surface

~E · d~A =
qin
εo

~E = k
q

r2
r̂

ΦE =

∫
surface

~E · d~A ~F = q~E ~E = k

∫
dq

r2
r̂

dq = λ dl dq = σ dA dq = ρ dV

k = 8.987 × 109 N · m2

C2
εo = 8.854 × 10−12 C2

N · m2

V = k
q

r
U = k

q1q2
r12

V = k

∫
dq

r

Ex = −∂V
∂x

Ey = −∂V
∂y

Ez = −∂V
∂z

C =
Q

∆V
U =

1

2
C(∆V )2 R =

ρl

A
R =

∆V

I
P = I∆V

Req = R1 +R2 + ...
1

Req

=
1

R1

+
1

R2

+ ...

Ceq = C1 + C2 + ...
1

Ceq

=
1

C1

+
1

C2

+ ...

ρ
Cu

= 1.7 × 10−8 Ω · m


