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The problem

In this course we often meet with the integral

I =

∫
dx

(a2 + x2)3/2

This evaluates to
I =

x

a2
√
a2 + x2

+ C

How?
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Evaluation

◦ Consider the right triangle on the right

◦ tan θ = a/x⇒ x = a cot θ
◦ dx = −a cosec2θdθ

◦ Placing this in the integral gives

I =

∫
−a cosec2θdθ

(a2 + a2 cot2 θ)3/2

◦ Using 1 + cot2 θ = cosec2θ we obtain

I =

∫
−a cosec2θdθ

a3cosec3θ

= − 1
a2

∫
sin θdθ

=
1
a2 cos θ =

1
a2

x√
a2 + x2
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