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Warmup: Area of ellipse

Compute the area of the ellipse

x2

a2
+
y2

b2
= 1.
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Trigonometric substitution

When you see
√
a2 − x2, you can substitute

x = a sin θ with
−π
2
≤ θ ≤ π

2
,

and use the identity
1− sin2 θ = cos2 θ.

Example 1. Find
∫ √

4− x2
x2

dx.











Trigonometric substitution

When you see
√
a2 + x2, you can substitute

x = a tan θ with
−π
2
≤ θ ≤ π

2
,

and use the identity
1 + tan2 θ = sec2 θ.

Example 2. Find
∫

1

x2
√
x2 + 16

dx.
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Trigonometric substitution

When you see
√
x2 − a2, you can substitute

x = a sec θ with 0 ≤ θ ≤ π

2
or π ≤ θ ≤ 3π

2
,

and use the identity
sec2 θ − 1 = tan2 θ.

Example 3. Evaluate
∫

1√
x2 − 9

dx.
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