
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.

∫
sin

m x cos
n x dx

Save a factor of cosx to create du:

sin
m x cos

n x = sin
m x cos

n→1 x (cosx).

Rewrite cos
n→1 x using cos

2 x = 1→ sin
2 x, then use

u = sinx, du = cosx dx.

Save a factor of sinx to create du:

sin
m x cos

n x = sin
m→1 x cos

n x (sinx).

Rewrite sin
m→1 x using sin

2 x = 1→ cos
2 x, then use

u = cosx, du = → sinx dx.

If m and n are both even, reduce powers using

sin
2 x =

1→ cos(2x)

2
, cos

2 x =
1 + cos(2x)

2
.

Then simplify and integrate term-by-term. A useful

identity is

sinx cosx =
1

2
sin(2x).

m odd

n odd

m,n even

Idea: Try to create the derivative you want and then use identities to rewrite whatever is left.

• If you can save a factor of cosx, then u = sinx and you rewrite any remaining even powers

of cosx using cos
2 x = 1→ sin

2 x.

• If you can save a factor of sinx, then u = cosx and you rewrite any remaining even powers

of sinx using sin
2 x = 1→ cos

2 x.

1

②

-

Do
-

* Need to know these trig identifies.



Example. Find

∫
sin

5 x cos2 x dx.

2

du

sint> Sinx cosX·
xdx

uax cox· V
Easily converts

Jsin'x cosxdx = /Sin"x . cosx · sinx dx

= /(sinx) · cosx · sinx dx

= /(1-cosx]2 · cosX · sinx dx

let u = cosX ·

Then du = -sinxdx.

- JS1-u2)2 n'du = -)(1-bui + hi) · u2 de

=

- (n2 - 2n" + udu

==( + C

= -(ix) + C



Example. Find

∫
sin

4 x dx.

3

All even powers -> reduce using half-angle

/sin * xdx = ((sinix) dx

= /(*)y

= +(1 - 220s(2x) + cos(2x)dx

Half angle identity
: cos(2x)=x) = (H+ cos(x)

= +(1 - 2 cos(2x) + =(1 + cos(4x))dx

= +(2 - 2cs(2x)+ cos(4x)dx

= +(EX-sin(2x) + +sin(+x)) + 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.

∫
tan

m x sec
n x dx

Save a factor of secx tanx to create du:

tan
m x sec

n x = tan
m→1 x sec

n→1 x (secx tanx).

Use tan
2 x = sec

2 x → 1 to rewrite the remaining

tan
m→1 x, then substitute.

Save a factor of sec
2 x to create du:

tan
m x sec

n x = tan
m x sec

n→2 x sec
2 x.

Use sec
2 x = 1 + tan

2 x to rewrite the remaining

sec
n→2 x, then substitute.

Harder case with no single standard trick. General

ideas: rewrite in terms of sinx and cosx

tanx =
sinx

cosx
, secx =

1

cosx
,

then try u = sinx or u = cosx. Alternatively, convert

everything to secx and use integration by parts.

n even

m odd

m even, n odd

Idea: Try to create the derivative you want and then use identities to rewrite whatever is left.

• If you can save a factor of secx tanx, then u = secx and you rewrite any remaining even

powers of tanx using tan
2 x = sec

2 x→ 1.

• If you can save a factor of sec
2 x, then u = tanx and you rewrite any remaining even powers

of secx using sec
2 x = 1 + tan

2 x.

4

Need to know : Ittanx = seex

If you forget : cosX+s inx= 1

+=Ex

1 +faix = secx



Example. Evaluate
∫
tan

6 x sec4 x dx.

5

du

stat tanxsex

- tan de.u =tanx
du = secX dx easily

converts to tan

Stanbx secixdx = Stanxosex · seex dx

= Standx . (Ittanix) · secx dx

Let u= tanx .
then du = see'Xdx

= Ju . (Hul) du

= Su + 18 du

= + C

=+t



Example. Find
∫
tan

5 ω sec7 ω dω.

6

easily converte

notsectsto

> de

U = tang tanso seco sedu =
Secho do

Staso secto do = Stanto secosecotao do

= /Harol"Seed : seed too do

= /(Seo-1)"seco - sec stand de

Let u = seed
.

Then du = sectant do

= f(u2-1)2 . no du

= /(ut- 2n + 1) .
us du

= /u - 248 + ub du

= + c

=seco -I



Remark. In some cases, the guidelines for integrating powers of tanx and secx 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:

∫
tanx dx = ln | secx|+ C

and ∫
secx dx = ln | secx+ tanx|+ C.

Example. Find
∫
tan

3 x dx.

7

We can't pull out a secx or a secxtax term.

Rewrite as tanix tanx and use tenix = secx-1

Starix dx = Stanx tanx dx
= Stax . (secix-1)dx

= Stanx - sec'x-tanx dx

U=fan X
= Staxsexdx-Staxdx

du= sec"X [
Sudu = Eur

= Etanix - In/sex1 +



Example. Find
∫
sec

3 x dx.

8

Boomerary
!

U = seaX v = tanx

du = secxtaxdx dv = seex dy

u . du u . V v . du

Jsecxdx = seextax-Stanix secx dx

= secxtaux-f(secx-1) secx dx

= Secxtanx-(Seex-sex dx

=Secxtanx-Jseixdx + /secxdx

= seaxtax-Ssecxdx + In/secx + tenx /

Solve for /secxdx :

2/secxdx = Seex tax + In/secx + tanx

Scecixdx = [secxtex + In/sex + tanxl] + C


