
ΦTotal =

∮ −→
E .d−→a =

Qenc

2ϵ0

ΦTotal = Φup +Φbot +Φside = 0 + 0 + E2πrh ⇒ ΦTotal = E2πrh

Qenclosed = ρVenc

Venc( Volume inside the Gaussian surface -Volume of cavity of radiusa)

Venc = πr2h− πa2h = πh(r2 − a2)

Qenc = ρπh(r2 − a2)

E2πrh =
ρπh(r2 − a2)

ϵ0
(Gauss′law)

−→
E =

ρ(r2 − a2)

ϵ0
r̂

1



Φtotal = Φup +Φbottom +Φfront +Φback +Φleft +Φright

Φup = EA cos(θ) = EA cos(90) = 0

Φbottom = EA cos(θ) = EA cos(90) = 0

Φfront = EA cos(θ) = EA cos(90) = 0

Φback = EA cos(θ) = EA cos(90) = 0

Φright = ELA cos(θ) = ELA cos(0) = ELA

Φleft = E × 0×A cos(π) = 0

Φtotal = ELA

1



Gauss’s law

ΦTotal =

∮ −→
E ·

−→
dA =

Qenc

ϵ0

ΦTotal = E4πr2

Qenc = ρVenc

Venc = 4/3πr3 − 4/3πa3

Qenc = 4/3πρ(r3 − a3)

Gauss’s law

E4πr2 =
4/3πρ(r3 − a3)

ϵ0

−→
E =

ρ(r3 − a3)

3ϵ0r2
r̂

1



Gauss’s law

ΦTotal =

∮ −→
E ·

−→
dA =

Qenc

ϵ0

ΦTotal = Φleft +Φright +Φinside

ΦTotal = Eπr2 + Eπr2 + 0

= 2Eπr2

Qenc = σπr2

2Eπr2 =
σπr2

ϵ0
−→
E = ± σ

2ϵ0
ŷ

1



2

−→
F =

−→
Eq = − σ

λϵ0
qŷ

Σfx = 0

Σfy = 0

f =
σ

λϵ0
q = T sin(Θ)

mg = T cos(Θ)

tan(Θ) =
σq

2ϵ0mg



Gauss’s law Consider the cube itself as a Gaussian surface.

Gauss’s law

ΦTotal =

∮ −→
E ·

−→
dA =

Qenc

ϵ0

The cube consists of 24(L × L)-square, since the charged particle is at the center,

every little square has the same flux, because their distance from the particle are

the same

Φsquare =
q

24ϵ0

1
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