week3

7. Letu = 2%, dv =sinwzdr = du=2;rd.raﬂdu=—%cus:'rx. Then
I=I.7:2 sinTrdr = —lxzcosmr:—i—zfxcusn‘.rdx (*). Nextlet ' =z, dV = cosmxdr = dU =dx,
w T
c1 . 1 . 1 . 1. 1 ,
1 =;5m?r:r:,50f.rc05?r.rdx=;xsm?m‘—;Ismn‘xd.r=;.rsm?r.r—|—;5c057r.r—|—£1_

Substituting for [ = cos mx dx in (x), we get

I= —%xz cos T + %(%x sin?rx+;1g-c05ﬁx+(:1] = —%:r:2 cos Tx + fgxsinfrx+£gcosrrx+€,wherec = %C’L

19. Letu = t, dv = sin3tdt = du = dt,v = —3 cos3t. Then

Jf;rf sin 3t dt = [—%f cosSt]:-—I—%Lw(:OSStdt: (%TI’—O)—F%[SinSt]I = %
2 —3 Zlnx 1,2
28 Letu = (lnx)",dv=a"dr = du= dr,v = —zx ~. Then
2 (Inz)? nz)?]? 2] 1
I=f @d;:: —% + [ = dr.NowletU =Inz,dV =z %de = dU=—dz,V =—iz72
1 T 2z |, ;. = T
Then
2 Inx mz]® 1 [* _, 1 1 17]? 1 1/ 1 1 3 1
—dr=|—-——| += PBdr =—-In240+= |——| =—=In24+=(——=+=)==—=-m2
_/;xar 227 |, 2];:: T=7g" 27222, " 8 T2\s 2) € 8

Thus I = (-1 (n2)* +0) + (£ —im2)=-1(n2)’-lm2+ 2

i6°
48. Letu=z", dv=e"dz = du=nz""'dz,v=e". ByEquation2, [a"e® dx = x"e® — nf.r"’_l e” dx.

52. By repeated applications of the reduction formmla in Exercise 48,
J”x'tem de = x*e” — 4f3:3em dr = z*e” — 4(9:39’” — 3_]'9:2&“’ dzx)

= zte® — 4x%e" + 12(3‘23‘E — QJF xle® dx) = 2% — 427 + 1227 — 24{xlez — J”.ruex dx:]
=ze® —dx’e” + 1227 — 24w+ 24" + C  [or €*(z* — 427 + 122" — 242 +24) + C]

2. [sin®z cos’ zdz = [sin® x cos’ x coszdr = [sin®z (1 —sin’z)coszdr = [u®(1 — o) du
= [(v®* —v®)du=21u"— v’ + C=1sin"z — Lsin®z+C

12. Letu = =, dv = cos’ zdx = du=dm,v=fcoszxdx=f%(1—|—c052x:}dx= %x—l—%sian,so

Jr:r:cosz.r dr = x(%.r—l— ;l—lsinZ.r) _Jl“ (%x—k % sin2x) dr = %32 + %xsian— %xz —+ % cos 2z + C

1_12 1 - 1
=3z +Z.rsm2.r—|—§cus2.r—|—c
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30. f“ﬂ” tan® z sec® zdz = norfa tan® z sec* x sec® x dz = fuir’ig tan® z (1 + tan® z)? sec® z dx

= fuﬁ w(l+w?)’du [u=tanzx, du=sec’ zdx] = fuﬁ w®(1 +2u® + u?) du

]
b

= fuﬁ(uﬁ +2u” +u?)du= [—;uﬁ + ius + ﬁuw];ﬁ = + 243 _ 981

ol
+
=

Alternate solution:

fuﬂ? tan® x sec® xdx = fuﬂs tan* x sec” x secx tanx dxr = fuﬂs (sec’ x — 1) sec® x secx tanx dx
= J”:2 (u® — 1)%u® du [u = sec x, du = sec x tan x dx]
= [Hu* — 2" + D’ du = [7(u° — 2u” +2°) du

— [ — bt T = (R 6+ B) — (k- i+ ) -

36, f sin @ d,g,:mecD 1 dc’:ftanosﬁﬂzodci!:fudu [u=t3nn‘:’,du=seczod9]

cos? @ cos@  cos?o

=%u2+0=%tan2c:+c

Alternate solution: Let u = cos ¢ to get 3 sec” 0+ C.

1 m
70. — flz) sinmz dx =

—ar o

] =

w

/ l(z O sinnx) sin mx} dx = Z in / sin ma sinnx dx. By Exercise 68, every

w
n=1 n=1

am

term 15 zero except the mth one, and that term is

- T = Q.-
T
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