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Integration is anti-differentiation 
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The differential (or ‘derivative’) of a 

function y = f(x) is the gradient of the 

curve y = f(x) at the point (x,y) . 

Stationary points 

i.e. zero gradient 

Definition of the 
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Product Rule Quotient Rule Chain Rule 

F(x) is the anti-differential of f(x) 

Definite integral 

Indefinite integral 
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Volumes of revolution 

A definite integral can be used to find the area between a curve y = 

f(x) and the x axis. Areas below the x axis are negative. 

Area between two curves 

Integration by-parts 

Ratio of derivative to function 

Calculus of Variations 

If I is stationary (i.e. maxima or minima) 
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Integrals mean ‘sum rectangular strips of height f(x) and width x’ 

(in the limit x -> zero). This means they have the same properties as 

sums of discrete numbers. 
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 surface area 

Principle references:  http://mathworld.wolfram.com,  WOAN, G., The Cambridge Handbook of Physics Formulas 

Length along a curve 

radius of 

curvature 

Reciprocity 
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Derivatives and integrals of basic functions .... and some useful identities involving basic functions For all trigonometric functions, x is in radians 
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2 21 1
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More derivatives and integrals of trigonometric functions 
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Standard integrals 
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Special functions Contour integration of complex variables 

Error function 

Fresnel integrals 

Exponential integral 

Gamma function 

Fourier transform 

Inverse Fourier transform 

Laplace transform 

1
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 Note Stirling’s Approximation 

Cauchy-Riemann 
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Cauchy (Residue) theorem 

Laurent expansion of f(z) about poles z0 of order m 
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e.g.  

has a pole at z = z0 of order m 
Residue – i.e. the -1th term of the Laurent expansion 
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Fourier series 

Green’s Theorem in a plane, for functions p,q which 

have continuous derivatives within area A bounded by 
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Contour only encloses the 
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Gauss’s Theorem (‘Divergence theorem’). Surface S bounds volume V 
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Identities involving the vector derivative operator 

Vector scalar (dot) and cross products 
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Vector calculus using cylindrical and spherical polar coordinates 
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Spherical polar coordinates 

Cylindrical polar coordinates 

Cartesian coordinates 

Conversion between Cartesian 

and polar coordinates 

Polar coordinate unit vectors as Cartesian coordinates 
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Note alternative 

representations 

of time 

derivatives of 

polar angle 
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