
The general expressions for grad, div and curl together with those for ∇2 and the directional derivative are, in orthogonal curvilinear
coordinates, given by:
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Formulas of Vector Analysis

Rectangular coordinates Cylindrical coordinates Spherical coordinates

Conversion to
rectangular
coordinates

x = r cos ϕ y = r sin ϕ z = z
x = r cos ϕ sin θ y = r sin ϕ sin θ

z = r cos θ
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TRANSFORMATION OF INTEGRALS
If

1. s is the distance along a curve “C” in space and is measured from some fixed point.

2. S is a surface area

3. V is a volume contained by a specified surface

4. t̂ = the unit tangent to C at the point

5. P n̂ = the unit outward pointing normal

6. F is some vector function

7. ds is the vector element of curve (= t̂ ds )

8. dS is the vector element of surface (= n̂ dS )
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Gauss’ Theorem
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Stokes’ Theorem
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BESSEL FUNCTIONS

1. Bessel’s differential equation for a real variable x is
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2. When n is not an integer, two independent solutions of the equation are Jn(x), J−n(x), where
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