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1.  I = ∫ 1

x2 4 − x2
dx

Trig. substitution:  x = 2 sinθ, dx= 2 cosθ dθ,

4 − x2 = 4− 4 sin2θ = 2 cosθ

I = ∫ 2 cosθ dθ
4 sin2θ (2)cosθ

= 1
4 ∫ dx

sin2θ

= 1
4 ∫ csc2θ dθ = −1

4
cotθ + C = −1

4
4− x2

x + C

2.  I = ∫ 1
(x2 + 9)3/2

dx

Trig. substitution:   x = 3 tanθ, dx= 3 sec2θ dθ,
x2 + 9 = 9 tan2θ + 9 = 3 secθ

I = ∫ 3 sec2θ dθ
(3 secθ)3

= 1
9 ∫ dθ

secθ
= 1

9 ∫ cosθ dθ = 1
9

sinθ + C = 1
9

x

x2 + 9
+ C

   

3. For each of the following integrals, rewrite it using the appropriate
trigonometric substitution. Do not evaluate.

(a) ∫ x2

x2 − 1
dx = ∫ sec2θ

tanθ secθ tanθdθ = ∫ sec3θdθ

(trig. subst.:  , ,  )x = secθ dx= secxtanxdx x2 − 1 = sec2θ − 1 = tanθ

(b) ∫ x2

x2 + 2
dx = ∫ 2 tan2θ

( 2 secθ)2
2 sec2θ dθ = 2 ∫ tan2θ dθ

(trig. subst.: , , ) x = 2 tanθ dx= 2 sec2θdθ x2 + 2 = 2 tan2θ + 2 = 2 secθ

x

3

x2 + 9

θ

x
2

4− x2

θ


