
PHYS 122-Lecture 4:  
Gauss’ Law

• Electric Flux

• Gauss’ Law











Electric Flux

Φ! = #𝐸 % 𝑑𝐴 = #𝐸𝑐𝑜𝑠𝜙𝑑𝐴













Gauss’ Law

Φ! = #𝐸 % 𝑑𝐴 = #𝐸𝑐𝑜𝑠𝜙𝑑𝐴 =
𝑄"#$
𝜖%



Gauss’ Law

Φ! = #𝐸 % 𝑑𝐴 = #𝐸𝑐𝑜𝑠𝜙𝑑𝐴 =
𝑄"#$
𝜖%

#𝐸 % 𝑑𝐴 =
𝑄"#$
𝜖%

Gauss’ Law in Integral Form



Gauss’ Law

Φ! = #𝐸 % 𝑑𝐴 = #𝐸𝑐𝑜𝑠𝜙𝑑𝐴 =
𝑄"#$
𝜖%

#𝐸 % 𝑑𝐴 =
𝑄"#$
𝜖%

Gauss’ Law in Integral Form

#𝐸 % 𝑑𝐴 =
𝑄"#$
𝜖

Gauss’ Law in Material



Gauss’ Law

Φ! = #𝐸 % 𝑑𝐴 = #𝐸𝑐𝑜𝑠𝜙𝑑𝐴 =
𝑄"#$
𝜖%

#𝐸 % 𝑑𝐴 =
𝑄"#$
𝜖%

Gauss’ Law in Integral Form

#𝐸 % 𝑑𝐴 =
𝑄"#$
𝜖

Gauss’ Law in Material

# ∇ % 𝐸 𝑑𝑉 =
∮𝜌𝑑𝑉
𝜖

(Divergence Theorem)



Gauss’ Law

Φ! = #𝐸 % 𝑑𝐴 = #𝐸𝑐𝑜𝑠𝜙𝑑𝐴 =
𝑄"#$
𝜖%

#𝐸 % 𝑑𝐴 =
𝑄"#$
𝜖%

Gauss’ Law in Integral Form

#𝐸 % 𝑑𝐴 =
𝑄"#$
𝜖

Gauss’ Law in Material

# ∇ % 𝐸 𝑑𝑉 =
∮𝜌𝑑𝑉
𝜖

∇ % 𝐸 =
𝜌
𝜖

(Divergence Theorem)

Gauss’ Law in a Material in
Differential Form



Gauss’ Law

Φ! = #𝐸 % 𝑑𝐴 = #𝐸𝑐𝑜𝑠𝜙𝑑𝐴 =
𝑄"#$
𝜖%

#𝐸 % 𝑑𝐴 =
𝑄"#$
𝜖%

Gauss’ Law in Integral Form

#𝐸 % 𝑑𝐴 =
𝑄"#$
𝜖

Gauss’ Law in Material

# ∇ % 𝐸 𝑑𝑉 =
∮𝜌𝑑𝑉
𝜖

∇ % 𝐸 =
𝜌
𝜖

(Divergence Theorem)

Gauss’ Law in a Material in
Differential Form

∇ % 𝐷 = 𝜌

𝐷 = 𝜖𝐸

Gauss’ Law in a Material in
Differential Form for EE’s
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Gauss’ Law in a Material in
Differential Form for EE’s

EE’s often call D the 
“Electric Field!”


























