
Standard 18 : Curl and Divergence

Curl and Divergence

cur

Given the vector field F = Pi+Q5 + RE the curl is defined to be curll)=(Ry-Qz)5 +142-Rx)5 + (ax-Pyl K.

There is an alternative (potentially easier definition of the curl of a vector field , but it takes some set up. First we define the pronounced

dell operator , = xi +2 + =k
. We have used it previously when taking the gradient of a function (f = + 245+E . We can use

to define the curl as curlls) = xJ
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facts

1
. If f(x,y,z) has continuous second order partial derivatives then curl(Jf) = 8 .

2 . If I is a conservative vector field then curl = 0 .

3. If I is defined on all of IR whose components have continuous first order partial derivative and curllE)=then I is a conservative vector field .

example . Determine if I= xz" +xyz +xyz K is a conservative vector field .

fact 3 (or2) tells us that all we need to do is compute the curl and see if we get the zero vector or not.

curI(E)= I 5 E

Ix23z
= (xyz - xyzi - 1x xyz + =xy2zi + (xxyz2 - xxy2z)k
= (3xy2z -2xyz , -2xyz + 3xyz2, 3xyz2 -2xyz3 >

O

thus I is not conservative .

divergence
Given the vector field = = Pi+Q5 + RK the divergence is defined to be divls)=++2E .

This can be simplified by the operator

to be divlE) = · F
.

example . Compute divlE) of F= xyz + xyz +xz .

divIE) = x(xyz3) + /xyz2) + /x2z)

= y z3 + x3z2 + x2y3

fact

1
.
for any = = Pi+Q + RK

,
divlcurIE)=0


