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5. fcos zsin z dx -fcos4msin4wcosa:dm:f(l—s'm2:n) sin 4 pcoszdr = | (1-u2)2u4du
—f(l-‘Zu +u )u du = [ (u4-2u6+u )du—% 5—%u7+%u,9+c
%sm m——sm a:+—sm 9g+C
6. fsinii(ma:) de = J(l _ cos? ma)sinme de = ~%ﬂ f(l — uz)du [u = cos M, du = —msinm dx)
= ‘7171(“ —tu Nil= -;t—(cosma:' 1cos?mz) +C

— chosgmm— 1 cosma +C

1 f(;r/z cos?0do = jﬂ/z 1(1 + cos 29) d0 [half-angle identity]

:%{6+§sn)26]0 = %[( +0) -(0+0)] =5

8. [7/?sin’(20)d0 = i 1(1—cos49)d9:%[e-is'mw]g2:;{(—;-0)—(0—0)}:%

sin®(3t) dt = 55 [smz(3t)] dt=Jg { (1 — cos 6t)] L (=20 6t - cos” 6t) dt
:ZJ {1—2(‘05614— (1-\—0051%)] =%l (——2cosbt+—c0512t)dt
:%[%t——sm61+——qmmﬂ :%[(2- oG =0~ 0—1-0)}:%

1. costBdd=d§ (cos® 6)° d0 = 7 j g rees 26)]3 dfi= f (1+3cos20 + 3 cos? 26 + cos® 20) dO
1o+ 2 sin 205 + 3 RIS 40)| do fa ik sin? 26) cos 26] df
:%ﬂ’ —3—[9+%sin49}0 %‘]g(lfu)(% ) [u:s’m29,du:200529d9]
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1. f(l+co<;6) q6= [(1+2(‘090+cos 9)d6—0+251n9+l f(1+c0529)d0
’9+28m9+59+zsm29+c~—0+291119+—%m20+0

12. Letu = x, dv = CO8 20 de = du=dz, U—J'Cos%sdac—f 1(1 + cos2z)dz = %1:+lsin2x )
fa:cosgacdx::c( ac+—sm2a?) i x+—s1n2n)dm——ac +4msm2x—ir %—cos2m+C

22 + 3 lrsin2z + 3 1cos2c+C

1

4

13. ‘f§/4sin4mcoszwda: g /4 gin .E(SlIll(‘OS&?) dx = JW/4 1(1'C052$)(F sm.’Za:) dx
= f"”(l _ cos2z) sin® 2z dz = 1 fﬂ/4 sin? 2¢dr — § f"” gin? 2z cos 2z d

'j"(;r/4(1 — cos4r)dr — 6[3sm3 227 /4 = Lz — Lsindx — 1 sin’ 230]0/4

3
(5-0-3 = 73— 4)
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14. j‘gﬂ gin2 ¢ cos® zdzx f”/z l(45'1r12 ¢ cos’z)dx = fJ/Q i(2sinz sose) iz = fJ/Z sin” 2z dz

Il

= 4J5/2 1(1’C0‘~‘43’)dﬂ’~ Sfﬂ/z (1 — cos4z) dx = iz '%sin4$]g/2
EERE
15. fs’m3 g Jooszdr = [ 1= cos® x) y/cos TSN T a0 u?) W2 (~du) = [ <u5/2 = u1/2> -

%u-z/z - %u3/2 NG (Cosgc)7/2 ~2 (cosuc)g/‘2 +C
= (% cos®x — %cos:v) Jeosz +C




SECTION 8.2 TRIGONOMETRIC INTEGRALS O
16. Let uw = sin 6. Then du = cos 0 df and
[ cos 6 cos®(sinf) d = [ cos® udu = [(cos® u)® cosudu = [(1 —sin® u)? cosudu
= [(1 —2sin®*u + sin* u) cosudu = I
Now let z = sinu. Then do = cosu du and
I=f(1-222+2")de=2—2 22% + 12° + C =sinu— 2sin®u+ £sin®u+C

3
= sin(sin 0) — £ sin®(sin 0) + £ sin®(sin @) + C

in® : 1 —u?)(—d =
17./cos2mtan3$dm:/wdmé/(——Lu:/[——l«l—u} du
cosx u u

—In|u| + 2u? + C =  cos’z — In|cosz| + C

5 5 =m0 2
18. /cotsesin49d9:/Cf’s5zsin4ed9:/CS‘?S 09 dez/cs"s 9 cosodp = /(—,Sm——)cosede
11 -

sin in 6 sin 6

. e P hng
:/( u?) duz/l 2u® +u du:/(l—2u+u3>du
u u A

:ln|u\—u2+%u4+C:ln|sin0|~sin29+%sin49+C

1 —si by (1) and the boxed
19_/ﬂdm:/(secx—tana:)dw:ln|sec.r+tanw|—ln|secx|+C [y()an 4 Oxe}

COos T formula above it
=In|(secz + tanz)cosz| + C = In|l +sinz| + C
=In(1+sinz)+C sincel+sinz >0

1—sing 1—sinz 1+sinz (1 —sin®z) dx cos z dx
Or: | ————dz = : — dz = : = :
cosx cosz l4singz cosz (1 +sinz) 1+4sinz

dw

[where w = 1 + sinz, dw = cos x dz]
=In|lw|+C=In|l+sinz|+C=In(1+sinz)+C
2. [cos’zsin2xdr =2 [ cos® zsinzdr = -2 [u’ du = ~lut+C=-1cos'z+C
2. Letu = tanz, du = sec® z dz. Then [sec’ ztanzde = [udu = 3u® +C = itan’z + C.
Or: Let v = sec, dv = sec x tan z dz. Then [ sec? ztanzdz = [vdv =} 21) S C= —sec z+C.
2. fﬂ/zsec (t/2)dt = W/4sec4ac(2da:) [z =t/2,dz = 1 dt] —2fﬂ/4seCZx(1+tanzm)dx
—2f0 HYdu [u = tanz, du = sec’ z dz] :2[u+%u3]é:2(1+%) =£
B. [tan’zdz = [ (sec>z—1)dz =tanz —z+C

2. [tan*zdr = [tan®z (sec’z — 1) dz = [ tan® zsec’ z dx — ftan’zdz = tan’z —tanz + 2+ C
(Set u = tan z in the first integral and use Exercise 23 for the second.)

5. [sec®tdt = [sec't-sec’tdt = [(tan®t 4+ 1)?sec® tdt = [(u® +1)* du [u = tant, du = sec® t dt]
:f(u4+2u2+1)du:éu5+§u3+u+C:%tan5t+§tan3t+tant+c
26. ”/4sec 0 tan* 0d9—fﬂ/4(tan 6 + 1) tan* 0 sec? 0d9"f0

1)u4du [u = tan @, du = sec? 0 d6]
Vjo(u +u)du—[1u7—|—1u5] 2

(u?
+i=%
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610 O CHAPTER8 TECHNIQUES OF INTEGRATION

21. for/a tan® z sec* zdz = f0"/3 tan® z (tan”® z + 1) sec’ z dzx
— 0«/5 u®(u? + 1) du [u = tanz, du = sec® z dx]
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Alternate solution:

3 3

foﬂ/e'tanSw sec* zdr = fﬂ/”q’ tan* z sec msecmtanmdm:fo"/3(sec2x— 1)%sec® zsecz tanz dz
— fl (u? - 1)%u du [u = secz, du = sec x tan x dz]
= [2(u* - 2u? +1)u3du:f1(u —2u® +u?) du

= [ = (-S40 - G-+ D=

28. [ tan®(2z) sec’®(2x)dr = ftan2 217) sec4(2:c) -sec(2z) tan(2z) dz
=[(u? (2du)  [u=sec(2z), du = 2sec(2z) tan(2z) dz]
=1f(w®-u )du— Lu” — Lo +C = & sec”(2z) — 1 sec’(22) +C

29. [tan’ zseczdzx :ftanzwsecmtan:cdw:f(sech—1) sec z tan T dz
= [(u®—1)du [u=secz,du = secztanzdz]

:%ua—u—l—C:%sec?’z—secw—i—C

7T/3tan x sec z sec mdw—f"/gtan w(l—}—tan z) sec? zdx

\/_5(

30. for/s tan® zsec® zdz =
1+u ) du [u=tanz,du=sec’zdx] = fo‘/éu5 (1 +2u® +u*) du

= O T e e ST YRR DY TR i
'—fo (u +2u +u)du—[6u—|—4u+10u ]0 =it ot Sige—"4p
Alternate solution:

f"/stan zsec® zdx —f"/ tan? z sec wsecmtanwdw*foﬂ/s (sec2:1:—1)2sec5msecmtanmdm
:fl (u2—1) u® du [u = sec z, du = sec x tan z dz]
:ff (u4—2u2+1)u5du=f2 (u9—2u7+u5)du

= (B - e 4 ) = (B -6+ ) - (B -+ ) =B

M. ftan"zvde = f (sec2z = 1)2tan:cdm = [sec’ ztanz dz ~ 2 [sec’ rtanz dzx + [ tanz dr

= fsecB:vsecztanwda:—2ftanmsec2mdm+ftanmdx

= Lsec’z — tan? z + In|secz| + C  [or § sec

4z —sec’z+Inlsecz| + C]

32. [tan®aydy = [tan*ay (sec® ay — 1) dy = [ tan* ay sec? ay dy — [ tan® ay dy
= & tan® ay — [ tan® ay (sec’ ay — 1) dy
= 2 tan® ay — [ tan’ ay sec’> aydy + [ (sec’ay — 1) dy
= & tan® ay — o tan® ay + Ltanay —y + C

tan® 6 3 4 3 2 2

33. c—%;4—6d0= tan® @sec* 0df = [ tan” 0 - (tan” 6 + 1) - sec” 0df
=hf; ud(u? +1)du [u = tan @, du = sec?  df]
= [’ +u®)du=tu® + u' +C =} tan® 0+ jtan’ 0+ C




