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L

The symbols = and = indicate the use of substitutions {u = sin x, du = cos xdx} and {u = cosx,du = —sin x dx},

respectively.
5. J sin” xcos” xdx = J sin” x cos” xcos xdx = J sin’ x(l —sin’ x]ccssxdx

= [ (1~ )du= [ (s ~u")du=u’ Lo’ + C=Lsin® x—Lsin® x+C
J‘sini{jz.a:) cos’(2t)dt = jsin*‘*{jzr) cos?(2t)sin(2t)dt = J‘[l —(:052{21‘)]2 cos’(2f)sin(2t))dt
= I—%(] —u’ ]ul du |1 = cos(2t),du = —2sin(2t)dt ]
- —H(zﬁ = 2% +1)u* du ==L [(u® = 2u* +1° ) du
=—i( u' 2w +Lu’ )+C‘———cos (2t) +1cos’(2t) —Lcos’(21)+ C
13. J‘:cos“ (2t)dr= J‘; [(:c»s2 {21‘)]' dt = Jﬂ [%(] +cos(2-2f) }] dt [half-angle identity]
=}j:(l+2c054t+c052(4r))dr=%[§r+?'sin4r+l—hsin8t]j = (G7+0+0)-0]=37
17. Jﬂ.ffmsin3 fde = J‘\."msin2 fsinfde = J4(c05 8)"*(1—cos’ 8)sin8d@
= [~u"(~u)du = [« ~u"* ) du
=24 2w+ C=2(cos @) —%(cos @) +C
21, J*sin2 xsin 2xdx =jsin2 x(2sin xcos:r)dx;jzuj du=1u' +C=1Lsin" x+C
25. J tan xsec’ xdx = I tan xsec xsec” xdx = qu du |1 = secx, du = sec x tan x dx]
=l +C=1Llsec’x+C
20. Letu = tan x. Thendu =sec” xdx, so
J‘ tan” xsec’ xdx = | tan* xsec” x(se::1 x)dx = j'tand' x[l +tan’ x)z (5,\\?»::1 x)dx
= j!‘l4 ]+ u’ ] du = J(us +2u’ +u* )du
=1u’ +2u" +1u’ +C=1tan’ x+2tan” x+ Ltan’ x4+ C
33. J‘tan" xsec’ xdx =J an’ xsec® xsec” xdx = J tan® x(] +tan” I]SEC' xdx
= |u'(1+u7) [ = tan x, du = sec” x dx |
= (u +2u” +1)du—J‘(uT+2u5+u3)du

=L+ 1y’ +1u' v+ C=1tan® x+ Ltan® x+ Ltan* x+ C

37. Letu=x, dv=secxtanxdx =du =dx, v=secx. Then
stec;rtan xdx=xse::x—_[sec:xdx=x5ec:x—]n|secx+tanx|+{?.
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cot’ tesc .tdr—| ’ cot* tcsc? Icscrcc-tfdr—r_:(csczf—l)‘ csc’ tesetcottdt

x!

= L’i_ uz - l]u‘?' du [u =csct,du =—cscieoot ra’f]

=Lﬁ(f16—21f4 +u2]du= luj—irf5+lfsj]ﬁ=(%ﬁ_% 2+.%*'E)_(TL_5;+%)
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54, [: sin 8d€—| % 1- cosES]dQ=7£[9—%sin2Q]ﬂ

57. JG' *tan’ 9d9=j[_' (sec’ 6-1)dO=[tan#—6] " =(1-%)—(0—0)=1-Z, option (D).
63. f.. =ﬁj:rsin2 xcos’ Jﬁiﬂf=ﬁjisin2 x(1-cos’ x)cosxdx
= Dutf(l—rf)du [where u =sinx] =0
64. (a) Letu = cos x. Thendu = —sinxdx = J*SinxCDSde = J*:.'(—du] =—Lu*+C=-Lcos’ x+C,.
(b) Letu =sin x. Thendu = cos xdx = J*sinxmsxdx = J*udu =Ly’ +C=1Lsin* x+C,.
(c) Jﬁsinxmsrdx=%J}sin2xdx=—}c052x+Cj.
(d) Letu =sinx,dv =cosxdx. Thendu =cosxdx,v=sinx, sofsin xcosxdx =sin’ x—jsin X COS x d¥,
50, jsin xcosxdx =1sin’ x+C,.

Using cos” x =1—sin” x andcos 2x =1—2sin” x, we see that the answers differ only by a constant.



