FUNDAMENTAL CONSTANTS Cartesian. dl=dxX+dyy+dzz dr=dxdydz
' ' ' , ar, or, o
€ = 885x10712C2/Nm? (permittivity of free space) Gradient Vio= X4 a—y t3; i
po = 4 x 1077 N/A? (permeability of free space) . . By va v,
Divergence: V.-v = — > Tz
c = 3.00x108m/s (speed of light) ¢
' v, vy . dvy  dvg\ .. duy  dug ) .
e = 1l60x10"¥C (charge of the electron) Curl : Vxv = (E_E X+ bz ox y+ '5‘;"“5;‘ z
m = 9.11x10"¥kg (mass of the electron) 32 9% 8%
Laplacian : sz = 5-3- -+ 'é—:'z- + '5—'5
SPHERICAL AND CYLINDRICAL COORDINATES vonn s
. - A A . ~. 2.
Spherical Spherical. dl=drf+rdf88 +rsinfdo¢; dr=r*sinddrdode
x = rsinfcos¢ % = sinficos¢ +cosfcospb —sin ¢ ¢ ot 18t « 1
y = rsinfsing § = sinfsin ¢F +cosBsin & + cos¢ ¢ Gradient : Vi = 5_f+;5§9+rsm93¢¢
z = rcosf i = cosOF—sinfd d
~ . A . . ~ a . 1 a 2 i 3U¢
r = ,/x7-+y1+z5 £ = sin BcosdpX +sin fsing §¥ + cosf Divergence: V.v = --i-—(r Ur) 89 8 96
6 = tan~l(/%2+ y2/z) 6 = coscos¢X+cosfsing§ —sin 02 rédr n rsing 3¢
¢ = tan"l(y/x) ¢ = —singik+cosg¥ ; . 1 3
) Curl Vxv = - —(sinfvg) — — | T
Cylindrical rsin@ | 96 a¢
l X = scos¢ [ % = cospS—singe
y = ssing ¥ = sing§+cospe I 1 aw, @ ~ 1[0 v, | 2
- L N —_ = 6+-|— -
: = z 2 o= & I v e ] Ll et vl
s = Jxi4y2 § = cos¢R+sing§y 2
¢ = tan"l(y/x) 1 é = —sin ¢k +cosop¥ Laplacian : VY = li (rzﬂﬂ) -+ _E__.___?,_ (Sin@-a—t) + __I___El_i
: - 2 ;- g r? or ar rZsin@ 96 | 36 /)  r2sin?g 3¢?
Triple Products Product Rules Cyli ical 1 ds§ hry dzi: d dsddd
0 A B = B(CKA) = Ce ) o e = 1B sV ylindrical. dl=dsS+sdp@p+dzz; dv=sdsdpdz
2 Ax(BxC)=BA C)-CA-B) By = A x (V x % (V x . . 6:A Idt
@ VA-B)=Ax(VxB)+Bx(VxA+(A-V)B+(B-V)A Gradient - vVt = __s ¢_|_ —
Second Derivatives ) V- (fA)=f(V-A)+A (Vf) § aqb
9 V- (VxA)=0 6 V- (AxB)=B-(VxA)—A-(VxB) 13 13% 3
(1) Vx(Vf)=0 (N Vx(fA)=f(VxA) —Ax(V]) Divergence: V.-v = _'"'(S ) + < a¢
(1) V x(V xA)=V(V-A)— VA ®) Vx(AxB) =B V)A—(A-V)B+A(Y B)—B(V.A) ) , ) )
1 N 2 d 4 1 Vs | .
Curl : Vxvy = [—ﬁ—ﬁ]s+[ﬁ—£]¢+—[—(sv¢)——s]z
Gradient Theorem :  [(Vf)-dl = f(b) - f(a) | Formula Sheet v2016-08-24 509 9z az das s | 8s a¢
) PHY 3323, Fall 2016 ) )
Divergence Theorem : (V- A)dr = § A -da Inside covers of textbook Laplacian : vy = 19 ( ) + lza_;; + it
Curl Theorem : [(VxA)-da=FA-dl Introduction to Electrodynamics sas\ as) " 570
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