
Calculus II Section 1-2: Trigonometric Integrals

Question 8

Evaluate
∫

sin3(x)

cos4(x)
dx

using a substitution that produces reciprocal powers of the new variable.
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Calculus II Section 1-2: Trigonometric Integrals

Question 8 – Solution

Separate one sine factor and use sin2(x) = 1− cos2(x):

sin3(x) = sin(x)
(

1− cos2(x)
)

.

Then
∫

sin3(x)

cos4(x)
dx =

∫

1− cos2(x)

cos4(x)
sin(x) dx.

Let
u = cos(x), du = − sin(x) dx.

The integral becomes

−

∫

1− u2

u4
du = −

∫

(u−4
− u−2) du

= −

(

−

1

3
u−3 + u−1

)

+ C

=
1

3
u−3

− u−1 + C.

Substituting u = cos(x) gives

∫

sin3(x)

cos4(x)
dx =

1

3 cos3(x)
−

1

cos(x)
+ C .

Equivalently, the answer is 1

3
sec3(x)− sec(x) + C on intervals where the original integrand is defined.
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