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1 Div, Grad, Curl, Laplacian
Divergence:
D D D
Cartesian: V- D = 88; + aayy + 88;
o 10 10Dy = 0D,
Cylindrical: V-D = ;E(TD)() to20 T 5
10 0 1 9D
herical: D=—-2%,2p 9 (Dosi dDy
Spherical: v r28r(r X)+rsin989( abln9)+rsin9 13J0)

Gradient: oV v ov

Cartesian: VV = %;—i— a—y;—l— EE

S ov 10V ov

Cylindrical: VV = Ear + ;%ag + gaz
. oV 10V 1 oV
Spherlcal. VV = ECLT + ;%ag + m%a,i)
Curl:
) OH, OH 0H, O0H, 0H, O0H,
Cartesian: V x H = ( oy a—;’)am + ( 5 " On Jay + ( 8; -5 )a.
o _ ,10H. 0Hy 0H, OH, 1.0(rHy) OH,
Cylindrical: V x H = (; 50 % Jar + ( o o Jao + ;[ 5 50 la.
Spherical:
1 OH, OHy 1. 1 0H, O0(rHy)
H-= — e —
VX rsinH[ 00 (o)) Jar + r[sin9 ¢ or Jao +
1[3(1"H9) - aH,.]
r- Or a0 1"¢
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Laplacian:

0*V N 0%V N 0%V
ox?2 = Oy? 022

Cartesian: V2V =

10,0V 1 0%V 9%V
. . . 2 _
Cylindrical: V2V = FE(TW) T2 T o2

L, OV 19, 9V A

0
herical: V2V = — — 20 Era
Spherical: V2V = 5 (750 + mame 06 98 ) T 1Zome 002

1
o}

2  Vector identities
V- (VxF)=0 Vx(Vf)=0 V-(Vf)=Vf
Vx(VxF)=V(V-F)-V2f
V(fg)=fVg+gVf V- (fG)=Vf -G+ [V G
Vx(fG)=VfxG+fxVG
V(F-G)=(F-V)G+ (G- V)F+F x (VxG)+Gx(VxF)
VIFxG)=G: (VxF)—F (VxG)
Vx(FxG)=F(V -G) -GV -F)+(G-V)F— (F-V)G

3 Theorems

Divergence theorem:

/V~AdU:/A-ds

/VxAds:/A-dl
Helmholtz” theorem:

A vector field is completely specified by its divergence and curl. Conversely, any vector field may be
expressed as the sum of an irrotational vector and a solenoidal vector.

Stoke’s theorem:

P
Potential ¢ = 7/ E-dl (volts)

oo
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Spherical conducting shell:

Q
I E = =
nside 0 ¢ IreoR
) Q Q
Outside: E = =
side 4dmregr? ¢ 4reqr

(small 7 is outer radius of shell)

Charged wire (cylinder) of infinite length:

Q I b
nlt

2meg Tq

¢a_¢b

Gauss’ Law:

?{D~ds:/dev or V-D=@Q,

Laplace: V¢ =0 Poisson: VZ¢ = —

Qu
€
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