7.2 Trigonometric Integrals
Integrals of Powers of Sine and Cosine

We begin by considering integrals in which the integrand is a power of sine, a power of cosine, or
a product of these.

Strategy for Evaluating [ sin™ z cos™ z du:

1. If the power of cosine is odd, save one cosine factor and use cos?z = 1 — sin’z to
express the remaining factors in terms of sine. Substitute u = sin x.

2. If the power of sine is odd, save one sine factor and use sin? z = 1 — cos® = to express

the remaining factors in terms of cosine. Substitute u = coszx.
3. If the powers of both sine and cosine are even, use the half-angle identities:

1l = 2 1 2
sin? x = C(Q)S( x)’ cos’ x = = costéz) c;s( :c)

4. It is sometimes helpful to use the identity sinx cosz = %Sin(Qx).

Example. Evaluate [ cos®zdz.
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Example. Find [ sin® z cos? z d.
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Example. Evaluate f07r sin? z dz.
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Example. Find [ sin® z dz.
- Y ] T
sinlx dx = (sin %) dx

~ j < l—o:s(zﬂyz dy

2
= ‘:1' j l = 2cos(2x) + cos® (2%) dx

|+ conl Yx)

We can uxe the hal? a,nak }c.)enh?nl Cost(2%) =
2

- < (I« Cos (txy)

m ’[(\&aam\ become S

|
= 5 | 1- 2eostan + 4 (e coslray) I

- ,‘q S = 25(2A) + 3 oy () d x

o)w

.
T <:-:'x - sin(2x) + %sin(qﬂ\ + C



Integrals of Powers of Secant and Tangent

Now we consider integrals in which the integrand is a power of tangent, a power of secant, or a
product of these.

. 2 5
Strategy for Evaluating [ tan™ zsec” z dx Cos®x +sin?x=
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1. The derivatives of tangent and secant: oym ot GoSn
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2. If the power of secant is even, save a factor of sec?z and use sec?z = 1 + tan?z to
rewrite the remaining powers of secant in terms of tangent.

3. If the power of tangent is odd, save a factor of secxtanx and use tan®?z = sec?z — 1

to rewrite the remaining powers of tangent in terms of secant.

Example. Evaluate [ tan®zsec?z dx.
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Example. Find [ tan®fsec” 6 df.
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Remark. In some cases, the guidelines for integrating powers of tan x and sec x are not as straight-
forward. We may need to use trigonometric identities, integration by parts, or creative problem-
solving techniques. Two important integrals to remember for these cases are:

/tanxdaz =In|secz|+ C

and

/Secxdx = In|secz + tanz| + C.

Example. Find [ tan®x dz.
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Example. Find [ sec® z dx.
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/ sectz dr = /(sec2 z)(sec? z) dz

u=tanx
du = sec’ z dz
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