Answer on Question #73821 — Math — Calculus
QUESTION
Show that for two scalar fields f and g:
Vx(f-V(9)+Vx(g-7(N) =0
SOLUTION

We recall some notation and formulas from the vector calculus.

1) For any vector F
V x F = curl(F)
2) For any scalar field ¢ and any vector A
Vx (pA) = ¢ curl(4) + (V(p) x 4)
3) For any scalar field ¢

curl (V)(go)) =0

( More information: https://en.wikipedia.org/wiki/Vector calculus_identities )

4) For two vectors 4 and B
(AxB)=—(BxA) e (AxB)+(Bx4)=0

( More information: https://en.wikipedia.org/wiki/Cross_product )

We transform expression
Vx (f V(@) +7x(g-7())

1) Vx (f V()

V X (f - @) = (2 formula) = f - curl (V(g)) + (V)(f) X V(g)) =

bt N— —
¢ A =0(3 formula)


https://en.wikipedia.org/wiki/Vector_calculus_identities
https://en.wikipedia.org/wiki/Cross_product

= -0+ (VN x V(@) = (V) x V(9))

Vx (f-V(g) = (VN x V(o))

2) Vx(g-9(N)

V X (g . @) = (2 formula) = g - curl (V(f)) + (V(g) X V(f)) =

~—_ — ——————
¢ A =0(3 formula)

=g-0+(%(9) xV(H) = (V(9) x V()

Vx (g-%(M) = (V(g) x V()

Then,
P (1 90) 47 (6-700) - (10 ) + (1@ T ) -0
A B B A
Conclusion,

Vx(f V(9)+Vx(g-V(N)=0
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