Trent University: PHYS-COIS 3200Y — Electricity and Magnetism

Formula Sheet 2 — Additional Formulae to Those Given In the Inside Cover of Griffiths
(When quoting a formula from here write down the formula and its number)

1. DEFINITIONS
Source charges & currents usually denoted by primes:

@y =TT (1.1)
o =1-T (1.2)
po=r—r1 (1.3)
2. ELECTROSTATICS

= ZL%QZ P 2.1
F, e (2.1)
=/ 1 &g -
E(F)= N 2.2

)= 4 2 e @2
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=) Amzyy i) _47%0! e

(2.3)
JE(F)- da= Qo v.60)=L0 @4
&y &y

{E(r)dl =0 VxE(F)=0 (2.5)
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V(F)= 1 ¢pF),, 1 Ia(r')d , 1 I/r(r')dl,
Ane,y dre, s o e, b o
(2.9)
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(2.10)
gg9; 1 .
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all space
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C==>= 2.13
v (2.13)
& A
C=2"" 2.14
d (2.14)
W =;cv2 (2.15)

3. SPECIAL TECHNIQUES

0

V(r,0) :Z[A r'+ jP (cos(9)) (CRY)

R(x)=1 R(x)=x
P(x)= (3x2 —1)/2 P,(x (5x3 3x)/ 2

(= 42
P,(x)=(35x" —30x* +3)/8  P,(x)=(63x° — 70> +15x)/8

For arbitrary charge distribution at the origin (4 between 7’ and F)-

Z MJ'  (cos a)p(F')dz’
ool (3.3)
_ {Q p-f }
47ng r r

= le (3.4)
p=[rp(r)de (3.5)
Eun(7)= [ (p.£)o— ] (36)

4, STATIC ELECTRIC FIELDS IN MATTER
P=aE (4.1)
N=pxE 4.2)
F=(p-VE (43)
U=-p-E (4.4)
O (Furtac) = PFoae) - (45)
p,(F)=-V-P(F) (4.6)
D(F)=5,E(F)+P(F) (4.7)

V- B(F) = Pree (r) (4.8)

Dzuvaymeaiumt ~ Dlowardsmeaiume = Tiee (4.9)
Dl‘ned.uml Bpestunz = Preciums. = Pz (4.10)
P(F)=&,7(F)E(F)  (if linear dielectric, and also ;) (4.11)
040 =5l0 () " )
Woot s = 2 [D(F)-E(F)d jg (FE( Xdr (4.13)
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5. MAGNETOSTATICS

F=q(vx8) 51)

F=[TxBdl=[(KxB)da=[(IxB)dr (5.2)

=4V (5.3)

K=oV | =_[KdIL (5.4)

J=pvV | :jida (5.5)

¥ 3(r )= 22" 56)

ot

s(ey2 Mo (1A% o (K(P)xp 0ty ( I0E)x

B(r)_47r'[ o _47z'[ o da _47ZI ©° dr
(5.7)

§BF)- 0T =ty 1, VxB(F)=u,3(F) (58)

fB(r)-da=0 V-B(F)=0 (5.9)

B(r)=V x A(F) (5.10)

V?A(F)=-1,J(F)  (Coulomb gauge, and also ;) (5.11)
v

A(r)= 1o 20 g to [RE) oo _ o (10
A’ dr? @ dr? o
(5.12)
Balway,mediuml - Btiwardsmediumz =0 (5-13)
Eanediuml - éanediumz = Uy (lZ X ﬁZﬁl) (5.14)

For an arbitrary current distribution at the origin and ¢ the
angle between I and r':

0

_ | 1 -
AF)=£S —[(r')'P,(cos )l
ar zo r I (5.15)

_Hy rﬁxf+
4z r* 7

m=14a (5.16)

6. STATIC MAGNETIC FIELDS IN MATTER

N=mxB (6.1)
F=V(m-B) (6.2)
U=-mB (6.3)
J,(F)=VxM(F) (6.4)
Rb (?surface): M (rsurface)>< ﬁ (65)
H(F)= BF) (F) 6.6)
Hy
f I:i (F) dr =1 free,enc 6 X H(F) = jfree (r) (67)
( 4 + M )Lway,mediuml - (Fi + '\7] owardsmedium2 = 0
(6.8)
I:il‘nediuml - I:il‘nediumz = IZfree X ﬁ2—>1 (69)
M=y H (if linear material, and also ;) (6.10)
v
B(F)= o4, H(F) = gty L+ 1, )H(F) (6.11)
7. ELECTRODYNAMICS
J(F)=c E(F) (7.1)
£ =5f f-dl
oo 4@ (7.2)
- dt
= j B.da
[ECO-0T=-9  xEry=-B0Y gy
dt ot
dl, -dl
H 1
®1=L|1+;M“|j M, =ﬁ o L (14)
W = 1 LI? (7.5)
2
1 T
wW=— |[[B(F) dr (7.6)
21u0 aIIsJ;‘)ace( 1
¥.Er.0)= 20 xE(r.t)= - B0
&y ot
VBF)=0 VxB(Ft)=uI(Ft)+ e, 6E§:,t)
(7.7)
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