
Lecture 32

Grad-Curl-Div
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1) Where are we going?

3) Divergence in 3D
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5)  Worksheet

.2) Curl in 3D 

4) What does it mean? 



Curl in 3D



⃗F = ⟨P, Q, R⟩

Curl

curl( ⃗F ) = ⟨Ry − Qz, Pz − Rx, Qx − Py⟩
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In essentially 
all 

multivariable 
textbooks, 

the 
paddlewheel 

appears.













Div in 3D



⃗F = ⟨P, Q, R⟩

Div

div( ⃗F ) = Px + Qy + Rz



Picture



Nabla Calculus



,  f scalar function⃗F = ⟨P, Q, R⟩

Grad - Curl - Div

div( ⃗F ) = ∇ ⋅ ⃗F

grad( f ) = ∇f
curl( ⃗F ) = ∇ × ⃗F

∇ = ⟨∂x, ∂y, ∂z⟩

"Nabla"



Identities

curl(grad( f )) = ⟨0,0,0⟩

div(curl(F)) = 0



Origin



James Maxwell, 1871



James MacCullagh, 1839





THE END


