Cambios de coordenadas

x=rsinfdcos¢
y=rsinfsing
z=rcos@

Cartesianas a esféricas

7 =sin @ cos ¢x +sin @sin gy + cos 6z
6 =cosB@cospx +cosfsin gy —sin bz

¢?= —sin @x + cos gy

Esféricas a cartesianas

£ = sin @ cos ¢F + cos 0 cos g6 — sin g
¥y =sindsin ¢ + cos @ sin ¢é +cos ¢¢?

cos @r —sin 60

z



Identidades vectoriales

V(VxA)=0

VxVy =0

V(¢g+w)=Vé+Vy

V(gy)=¢Vy +yVe

V-(A+B)=V-A+V-B
Vx(A+B)=VxA+VxB
V-(yA)=A-Vy+yV-A
Vx(l//A)zvl//xA—i-WxA
V(A-B)=(A-V)B+(B-V)A+Ax(VxB)+Bx(VxA)
V- (AxB)=B-VxA-A-VxB
Vx(AxB)=AV-B-BV-A+(B-V)A-(A-V)B
VxVxA=V(V-A)-V’A

Teoremas vectoriales

$A-dl=[[(VxA)-ds
qEﬁA.ds=M(v.A)dv
(ﬁ)(ﬁxA)dSZJ"U(VxA)dv

(j}j‘) wds = J}U Vydv

Gy = [[7xVyds



Operadores vectoriales

Coordenadas cartesianas
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Operadores vectoriales

Coordenadas cilindricas
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VPA=V(V-A)-VxVxA
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Operadores vectoriales

Coordenadas esféricas

Vy = 61//+9 ! 61//
0 66’ rsiné 6¢
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v-A=i2i 2A,.++3(Aysin9)+ 1 —
r- or rsin@ 06 rsin@ o0¢
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V’A=V(V-A)-VxVxA
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