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14.3: Mathematical Identities

14.3.1: Cartesian Coordinates (x,y,z):
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14.3.2: Cylindrical coordinates (r,φ,z):

14.3.3: Spherical coordinates (r,θ,φ):

14.3.4: Gauss’ Divergence Theorem:

14.3.5: Stokes’ Theorem:

14.3.6: Fourier Transforms for pulse signals h(t):
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ẑ

1

r

∂ (r )Aϕ

∂r

∂Ar

∂ϕ

1

r

∣

∣
∣

/∂rr̂

Ar

∂/∂ϕ

rAϕ

∂(∂z∣

Az

∣

∣
∣

= (r )+ +
1

r

∂

∂r

∂Ψ

∂r

1

r2

Ψ∂2

∂ϕ2

Ψ∂2

∂z2

∇Ψ

∇ ∙ A
→

∇ × A
→

Ψ∇2

= + +r̂
∂Ψ

∂r
θ̂

1

r

∂Ψ

∂θ
ϕ̂

1

r sinθ

∂Ψ

∂ϕ

= + +
1

r2

∂ ( )r2Ar

∂r

1

r sinθ

∂ (sinθ )Aθ

∂θ

1

r sinθ

∂Aϕ

∂ϕ

= ( − )+ ( − )+ ( − )r̂
1

r sinθ

∂ (r sinθ )Aϕ

∂θ

∂Aθ

∂ϕ
θ̂

1

r sinθ

∂Ar

∂ϕ

1

r

∂ (r )Aϕ

∂r
ϕ̂

1

r

∂ (r )Aθ

∂r

∂Ar

∂θ

= det
1

sinθr2

∣

∣

∣
∣
∣
∣

r̂

∂/∂r

Ar

rθ̂

∂/∂θ

rAθ

r sinθϕ̂

∂/∂ϕ

r sinθAϕ

∣

∣

∣
∣
∣
∣

= ( )+ (sinθ )+
1

r2

∂

∂r
r2 ∂Ψ

∂r

1

sinθr2

∂

∂θ

∂Ψ

∂θ

1

θr2 sin2

Ψ∂2

∂ϕ2

∇ ∙ dv= ∙ da∫
V

G
→

∮
A

G
→

n̂

(∇ × ) ∙  da = ∙ d∫
A

G
→

n̂ ∮
C

G
→

ℓ
→

(f)H––

h(t)

= h(t) dt∫
∞

−∞

e−j2πt

= (f) df∫
∞

−∞

H–– e+j2πft

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/@go/page/25049?pdf
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Electromagnetics_and_Applications_(Staelin)/14%3A_Appendices/14.03%3A_Mathematical_Identities
https://creativecommons.org/licenses/by-nc-sa/4.0
https://ieeexplore.ieee.org/document/6157724
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-013-electromagnetics-and-applications-spring-2009/readings/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-013-electromagnetics-and-applications-spring-2009

