
NASSP HONOURS ELECTRODYNAMICS 1 FORMULA SHEET

ε0 = 8.85× 10−12 F/m µ0 = 4π × 10−7 H/m c = 3.00× 108 m/s e = 1.60× 10−19 C

Maxwell’s Equations:

∇. E = ρ
ε ∇.B = 0

∇× E = −∂B∂t ∇×B = µJ+ µε∂E∂t

Vector Identities:

A .B×C = A×B .C ∇ (fg) = f ∇ g + g ∇ f

A× (B×C) = (A .C) B− (A .B) C ∇ . (fA) = f(∇ .A)−A . (∇f)
∇(A .B) = A× (∇×B) +B× (∇×A) + (A .∇)B+ (B .∇)A
∇.(A×B) = B.(∇×A)−A.(∇×B) ∇×(fA) = f(∇×A)+(∇f)×A
∇ × (A×B) = (∇.B)A− (∇.A)B+ (B .∇)A− (A .∇)B
∇2f = ∇ .∇f ∇×∇f = 0

∇× (∇×A) = ∇(∇ .A)−∇2A ∇ . (∇×A) = 0

∇. r = 3 ∇× r = 0 ∇r = r
r ∇1

r = − r
r3

(S.∇) r = S

Integral Relations: Divergence Theorem
∫
V
(∇ .A) dV =

∮
S
A . da∮

S
f da =

∫
V
(∇f) dV Stokes Theorem

∫
S
(∇×A) . da =

∮
C
A . d~̀∮

C
f d~̀=

∫
S
da×∇f

∫
V
(∇×A) dV =

∮
S
(n̂×A) da

Poisson′s Equation ∇2ϕ(r) = f(r′) Solution ϕ(r) = − 1
4π

∫
V ′

f(r′)
|r− r′| dV

′ [f(∞)→ 0]

Cartesian Coordinates (x, y, z): ∇f =
(
∂f
∂x , ∂f∂y , ∂f∂z

)
∇ .A = ∂Ax

∂x +
∂Ay
∂y + ∂Az

∂z ∇2f = ∂2f
∂x2

+ ∂2f
∂y2

+ ∂2f
∂z2

∇×A =
(
∂Az
∂y −

∂Ay
∂z , ∂Ax∂z −

∂Az
∂x ,

∂Ay
∂x −

∂Ax
∂y

)
Cylindrical Coordinates (r, φ, z): ∇f =

(
∂f
∂r , 1

r
∂f
∂φ , ∂f∂z

)
∇ .A = 1

r
∂
∂r (rAr) +

1
r
∂Aφ
∂φ + ∂Az

∂z ∇2f = 1
r
∂
∂r

(
r∂f∂r

)
+ 1
r2
∂2f
∂φ2 + ∂2f

∂z2

∇×A =
(
1
r
∂Az
∂φ −

∂Aφ
∂z , ∂Ar∂z −

∂Az
∂r , 1

r
∂
∂r (rAr)−

1
r
∂Ar
∂Aφ

)
Spherical Coordinates (r, θ, φ): ∇f =

(
∂f
∂r , 1

r
∂f
∂θ , 1

r sin θ
∂f
∂φ

)
∇ .A = 1

r2
∂
∂r (r

2Ar) +
1

r sin θ
∂
∂θ (sin θAθ) +

1
r sin θ

∂Aφ
∂φ

∇×A =
(

1
r sin θ

[
∂
∂θ (sin θAφ)−

∂Aθ
∂φ

]
, 1
r

[
1

sin θ
∂Ar
∂φ −

∂
∂r (rAφ)

]
, 1
r

[
∂
∂r (rAθ)−

∂Ar
∂Aθ

])
∇2f = 1

r2
∂
∂r

(
r2∂f∂r

)
+ 1
r2 sin θ

∂
∂θ

(
sin θ∂f∂θ

)
+ 1
r2 sin2 θ

∂2f
∂φ2


