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Cartesian. dl=dxX+dy§y+dz2;, dv=dxdydz
Gradient: Vi=—X+—YV+—1%
x y

dv,  dvy- By,

Di Viv= —
ivergence V= Ty T

v ov av dv av ov
C I v = AN ) R IR 2 I bt ]
wr v <8y Bz>x+(az ax y+ ax ay

%t 9% 9%

. . 2, _ 2 i ¢
Laplacian: V°t = o2 T T oz

Spherical. dl=drf+rd00+rsin6ded; dr=r’sin6drdode

9, 1dt, 1 8t
A ®

Gradient: Vi=_—F+-—
radien o' T 796"t Vo6 ag
19 1 9 v
Di L Vv = ——(r? r —— —(sin6 5
ivergence V=3 ar(r vy) + —oind 90 (sin6 vg) + rsind 9¢
1 9 dvg | 4
Curl:  Vxv= 79 S0 v%) = =
url:. XV = sing [ae(sm 2 3¢]r

1T 1 dv, 9 . 1[0 oy,
-I-;[ ———“—("%)]o’i';[é?(rve)— 30

sinf d¢  or

)i

|4

. 10 [, 0 1 9 ot 1 0%
lacian: V3 = —— (r*— ———— |sinf—
Laplacian 2 9 (r 3r> + r2sin® 90 (sm 26 * r2sin @ d¢?

Cylindrical. dl=ds§+s dod +dzi;, dr=sdsdpdz

ot 1ot » ot
Gradient: Vi=—8§+-— —7
radien Bss+s3¢¢+azz
.. 19 18vy, = Ov,
D 1 Veov=—— ——
ivergence v <75 (svs) + Y + 2z

.1
curl: Vxve |2 e lg 1% TG C 1T (sug)—
w v [saqb az].”[az as]¢+s[as(”¢)




VECTOR IDENTITIES

Triple Products

¢)) lA~(BxC)=B-(C><A)=C'(AXB,)
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V(fg)=f(Vg)+g(Vf)
VA -B)y=Ax(VxB)+Bx(V XA+ A -VB+B-V)A
V. (fA) = f(V-A) +A- (VS)

V.AxB)=B.-(VxA) —A.(V xB)

| () Vx(fA)=F(VxA) -Ax (V]
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} Second Derivatives
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V- (VxA)=0

(10) Vx(Vf)=0

(11) Vx(VxA)=V(V-A)-V?A

FUNDAMENTAL THEOREMS

Gradient Theorem:  [*(Vf)-dl= f(b) - f(a)

Divergence Theorem: [(V-A)dr =§A-da

Curl Theorem: J(VxA) - da=¢A-dl




EUNDAMENTAL CONSTANTS

€ = 8,85 x 10712 C?/Nm?
to =4mw x 1077 N/A2

¢ =3.00 x 108 m/s

e =1.60 x 10-19C

m =9.11 x 10~ kg

(permittivity of free space)
(permeability of free space)
(speed of light)

(chatge of the electron)

(mass of the electron)

SPHERICAL AND CYLINDRICAL COORDINATES

Spherical

X =rsiné cos ¢
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