Solutions 7.1 -Sping 2008

4 Lletu=ax,dv=¢"dr = du=dx,v=—e_m.Theﬂfxe_’”dx=—Ie_“’+fe_=dx=—xe_”—e_m+c.

7. Letu =2 dv=sinwzrdr = du=2zrdrandv= —%cus:‘rx. Then

1

I=I.7:2 sinTrdr = —;xzcosmr:—l—%fxcusmrdx (*). Nextlet ' =z, dV = cosmxdr = dU =dx,

1 . 1. 1 . 1 . 1 .
V= —Sln?r:r:,sof.rcosrr.rdx = —xsinwr — —fsm?rxd.r = —xsinwx + = cosmx + Cf.
o w T o T

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

I= —%xz cos T + %(%x sin?rx+;1g-c05ﬁx+(:1] = —%:r:2 cos Tx + fg-xsinfrx+£gcosrr:r:+€,wherec = %C’L
dx x )
10. Letu =sin" 'z, dv=dr = du=—— v =2z Then sin_I.rd;r=xsin_lx—f—d:r. Setting
V11— x2? ‘Jr v1—x2
2 x dx —1/2 1 1 1/2 1/2 .

Hence, fSi]'l_l zdr=zsin" 'z +/1—2z2 +C.

13. Letuw = ¢, dv = sec® 2t dt = du=dt,v = % tan 2¢. Then

[tsec® 2tdt = 1ttan2t — 1 [tan2tdt = 1t tan2t — L 1n|sec2t| + C.

17. Firstlet u = sin30, dv = e** df = du = 3cos30df, v = 1’ Then
I=[e*sin30df = 1e*sin30 — 2 [e* cos 30 df. Nextlet U = cos 36, dV =e**df = dU = —3sin30d9,
V =1e* toget [ cos30df = 1e* cos30 + 3 [ €’ sin 30 df. Substituting in the previous formula gives
I= %e“ sin 36 — §€28 cos 38 — %f e*? sin 36 d6 = %e” sin36 — 2% cos 360 — %I =

4

LI =1e"5in30 — $e* cos30 + Cy. Hence, I= 15e**(25in 30 — 3 cos 36) + C, where C' = 15C1.
—3 1 -1
23 letu=Inz,dv=x "dr = du=—dzr,v=—x . By(6),
xr

*Inx Inz]? 2 17°
f—zdx=[——} +f .r_zdx=—%ln2—|—ln1—|—|:——] =—1Iln2+0-1+1=1-1m2
1 T 1 T4

47. Letu = (Inz)", dv = de = du = n(lnz)""(dz/z), v = =. By Equation 2,

J(Inz)" de = 2(Inz)" — [ nz(lnz)*" (dz/z) = 2(lnz)" —n [(Inz)"" dz.
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50. Letu = sec™ *x, dv =sec’xrdxr = du=(n—2)sec” ?z secx tanxdz, v = tanz. Then, by Equation 2,
[sec” xdr =tanx sec™ "z — (n —2) [sec™ ? x tan® z dx
=tanz sec” "z — (n—2) [sec” Pz (sec’ z — 1) dx
=tanz sec” “x — (n—2) [sec” zdx+ (n —2) [sec" P zdx

so(n—1) [sec” xdr = tanz sec” *z+ (n —2) [sec” *xde. fn — 1 # 0, then

_2
tanx sec” "z n—2
n n—2
fsec xdx = + S€C xdx.

n—1 n—1

51. By repeated applications of the reduction formula in Exercise 47,
J(nz)®de=x(In z)® — 3 [(Inz)?dr = z(Inz)® — 3[z(Inz)* — 2 [(Inz)" dx]
=z (Inz)® — 3z(Inx)* + €6[z(Inz)' — 1 [(Inz)" dz]
=z (Inz)’ —3z(lnz)? +6zxlnz — 6 [ 1dz =z (Inz)’ — 3z(lnz)® + 6xlnx — 6z + C
58. Volume = ful 2rz(e® —e ) dx =27 ful (re® —xe ) dx =27 [ful ze® dx — f; ze © dx} [both integrals by parts]

=27 [(ze® — %) — (—we™= — e_"}]:} =27[2/e — 0] = 47 /e
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