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Vector Identity 20

/Snwida:?gcz/zdl

Start with the following vector identity.

Proof

VX (Yn) =9V Xn+ VY X n

Integrate both sides over the open surface S.

/SVX(¢n)da:/5¢Vxnda+/gV¢xnda

Take the dot product of n with both sides. [Note: V- (FX G)=G:(VXF)—-F:(V X G)]
n-/SVx(wn)da:n-/s@bendajLn-/SV¢><nda
/n-[VX(wn)]da—/n-(wvXn)da+n-/V¢Xnda
S S S
/[VX(wn)]-nda:/wn-(vXn)da—kn-/vwxnda
S S S

ygwn-dlz/[v-(nan)+n-(van)]da+n-/v¢xnda
C S S
0:/[V-w(n><n)—&-(VXwn)-n]da—i—n-/Vanda
S S
0:/S(V><wn)-nda+n-/svwxnda
Oz}édjn-dlqtn-/SVQ/)xnda

Ozn-ygwdH—n-/V?bXnda
C S

Bring this second term to the left side.

—n-évanda—n-éwdl

n-/snwida:n-ygl/}dl

/SnXVzZJda:ygcwdl.

Therefore,
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