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Solution: ∫ 2π

0

ab

a2 cos2 t+ b2 sin2 t
dt = 2π.

Proof: First notice if we make the change of variables u = t− π then:∫ 2π

π

ab

a2 cos2 t+ b2 sin2 t
dt =

∫ π

0

ab

a2 cos2 u+ b2 sin2 u
du

and thus: ∫ 2π

0

ab

a2 cos2 t+ b2 sin2 t
dt = 2

∫ π

0

ab

a2 cos2 t+ b2 sin2 t
dt.

Next if we make the change of variables u = π − t then:∫ π

π
2

ab

a2 cos2 t+ b2 sin2 t
dt =

∫ π
2

0

ab

a2 cos2 t+ b2 sin2 t
dt.

Thus: ∫ 2π

0

ab

a2 cos2 t+ b2 sin2 t
dt = 4

∫ π
2

0

ab

a2 cos2 t+ b2 sin2 t
dt.

Next we rewrite the integral and make the substitution u = tan(t) and du = sec2 t dt to obtain:

4

∫ π
2

0

ab

a2 cos2 t+ b2 sin2 t
dt = 4

∫ π
2

0

ab sec2 t

a2 + b2 tan2 t
dt

= 4

∫ ∞

0

ab

a2 + b2u2
du = 4 tan−1

(
bu

a

) ∣∣∞
0

= 4
π

2
= 2π.


