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Formulae and Theorems

Fundamental Theorem of Calculus: If F 0(x) = f(x) then

Z b

a

f(x) dx = F (b)� F (a)

Integrals of common functions

Z
xn dx =

1

n+ 1
xn+1 + C , n 6= �1

Z
ex dx = ex + C

Z
1

x
dx = ln x+ C

Second Derivative Test

Let (x, y) be a critical point of a smooth function f(x, y). Define the Discriminant D(x, y) by

D = fxxfyy � f 2
xy

Then

D < 0 ) (x, y) is a saddle

D > 0 and fxx > 0 ) (x, y) is a relative minima

D > 0 and fxx < 0 ) (x, y) is a relative maxima

If D = 0 the test fails and no conclusion can be made.
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