Trigonometric Integrals you can already figure out.

Trigonometric Formulas : Essential Background
sinz + cos’x = 1
sec’r =1+ tan’x

1 1
sin®z = 5(1 —cos2z)  cosiy = 5(1 + cos 2x)

—sinx = cosx, — cosx = —sinz, —tanx:sec%c, —secxr = secrtanw,
dz dx T

dx
Use the following identities

sin((m — n)z) = sin(mz) cos(nx) — cos(mz) sin(nx)

sin((m + n)x) = sin mx cos nx + sin nx cos mz
cos((m — n)z) = cos(mx) cos(nz) + sin(nx) sin(ma)
cos((m + n)x) = cos(mz) cos(nz) — sin(nx) sin(maz)
to get

sin(ma) cos(nz) = = [sin((m — n)z) + sin((m + n)z]

sin(mx) sin(naz) = = [ cos((m — n)z) — cos((m + n)z]

cos(mx) cos(nx) =

DO~ NI o =

[ cos((m — n)x) + cos((m + n)x]

Integrating powers of trigonometric functions

Small Powers of Sine
/sinoa:dxzfldx:x—l—()’.

/sinlxda:: —cosz + C.

/Sin2x dx:/

/sin?’x da::/siansinx dx:/[l—cos2x]sinx dx

Letu = cosx, du= —sinz dzx, /sin3xdx:—/[1—u2] du:—[u—u—]—|—0

(1 —cos2z) de = <[z —

N | —

cos’ cos® x

3 |+ C =

/Cosoxd:)s:/ldx:a:+0.

= —[cosz — —cosz + C.

Small Powers of Cosine



/coslxd:c = —sinx + C.

1 1 in 2
/COS2:L‘dl‘:/§(1+C082:E) dr = §[x+81n2 :B]—I—C’.

/005333 dazz/coszxcosx da:z/[l—sianz]cosar dx

Letu = sinx, du = cosz dz, /COS3ZL‘d:L‘:/[1—U2] du:[u—%]—i—C

sin®

C.
3+

=sinx —

Small Powers of tangent

/tanoxda::/ldx::c—i-(?.

/tanxdx =In|secx| + C

Proof ]
/tanmdm = / el
cosx

Using the substitution u = cosz, we get du = — sinx giving us that the above integral is

—1

/—du = —1In|u| = In|secz| + C.

U

Example
/tan2 rdx = /(seCQx — 1)dz =tanz —a + C

Example

/tan3 xdr = /(8602 r —1)tanxdx = /(3602 x) tan zdr — /tan xdx

t 2
= ar; x—b—ln\sec:d—i—C.

/secoxdx:/lda::x+0.

/secxdw =In|secz + tanz| + C

Small Powers of Secant

2



Proof

secx +tanw sec? z + sec x tan x
secxdr = secx(—)dx = dx
secr + tanx secr + tanx
Using the substitution u = sec z +tan z, we get du = sec? x +sec x tan x giving us that the above integral
is

1
/—du =In|u| =In|secz + tanz| + C.
u

/ sec® xdx = / sec® xsecx dx

use integration by parts with u = secx, dv = sec® xdz to get (a recurring integral)

Example

/Sechdx:/seCstecx dxzsecxtan:c—/taansecx d:c:secxtanx—/(sech—l)secx dz

zseca:tan$—/sec3:vd:x—l—/seca: dx

Solving for [ sec®z dx, we get

secrtanx 1 secrtanx 1
/sec3xda::T+§/seclxda::T+§ln\secx+tanxl+0.



