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We will now make the substitution

u+
a

b
=

�

1−
a2

b2
tan θ

so that the integral becomes

2

b

� π/2

φ

�
1− a2

b2 sec
2 θ dθ

�
1− a2

b2

�
sec2 θ

where

tanφ =
1 +

a
b�

1− a2

b2

=
b+ a

√
b2 − a2

=

�
b+ a

b− a
.

The above integral equals

2

b

�
1− a2

b2

� π/2

φ

dθ =
2

√
b2 − a2

�π
2
− φ

�
=

2
√
b2 − a2

�
π

2
− tan−1

�
b+ a

b− a

	

.

Now for any x > 0, by considering the right-angled triangle with opposite x and adjacent 1, we see
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as required.


