Trigonometric Integrals

» use for integrals of the form | sin” x cos” x dx and [ sec” x tan” x dx where
either m or n is a positive integer

> goal: try to break them into combinations of trigonometric integrals to which you can apply
the Power Rule

Pythagorean Identities Power-reducing Identities
sinfx +cos*x =1 i x = I — cos 2x
sin? x =~
1+ cot? x = esc®x
3 2 - I + cos 2x
an~x + 1 =sec*x COS* X = _—fz—,_-.-—

B Guzdehnes for Evaluatmg integrafs Involvmg Sine and Cosme

.1 i thu power of {he sine is odd and posmvg, savn one sine factor and conver( thc mmammg factors m
cosmes. Then, expdnd and mteﬁmte ‘

(km - Convert tocosines Save fordu

. oS e
sin ”‘“chas xdrw (sm .x)‘cos xsmxdx =

i ‘if the | power of the cosine is odd &nd posmve ‘
Lo qmcq Thcn expand and mtcoratc

Odd . Convert 1o sines “Save for a’un:

‘ B o R e B
I sin"xcos*tly dx = | sin™ \(ws ¥ cos’ r:d_x = Isin™x (1 — sin® x)f cos x dx

3. If the powers of both the sine and cosine are even and nonnegative, make repeated use of the identities

I — cos2x 5 l +.cos2x
sin? x --;——— and costa = —~—9~———

"Guldeimes for Evaluatmg [ntegrais lnvolvmg Secant and Tangent

1. Ifthe powcr of the secant is u'mn and posmve, save a sccam-squamd factor and mnvsn thu mmmnma ac
tors to tangents. Then cxpand zmd mtegmte E ‘

hcn : ( et i memx sNave fordie
e N Py i i . ; .
fsu:* tan vdx = | (sec? ! tan” xsec? x dx = J-( 1+ tan?xp~ ! tan x sec? X dx

2. If the power of the tangent is odd and positive, save a secant- tangent factor and convert the re,m.nnmu fdctmsk
S10 secgmts Then expand and integrate. : . 5

Odd e Cohvert o secans = Save Tor du : e A

‘ ' Py s 4 fiomes e e ks : ; o e i
fscc’" xtan**ly dt = f sect T x{tan? x)t sec x tan x dx = J secf’f;”'*x(sec,z;x f’ l)k secxlt'aﬁ de S

3. If there are no sccant. factory and the ) power of the tangent i even and pomwe convert a mnwam—squared
factor to a secant-squared factor, then axpand and repeat if necessary.

‘ ‘ ‘ Convert o sedants .
; P fpantonrs : ' :
' j tan" x dx = ftan”-’ 2 x{tan®x) dv = ftan"‘lx(secz r—1)dx

4, If the integral is of the form [sec™ x dx, where m is odd and pmm\e use integration by parts, as lustrated in
Example § in the preceding section. :

wn

. If none of the first four guidelines applies, try convartmg to sines and cosines.
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Example 3 Evaluate: J.cos“ xdx . '
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