1.1 Integration by Parts

2. fxe_“' dx. Letu = x and dv = e ¥ dx. Then du = dx and v = fe_x dx = —e ™", so
fxe_"‘ dx =uv — fvdn = —xe ¥ + fe_x dy =—xe ¥ —e " +C=—(x+1De ¥ +C.
5. fxanx dx. Letu = In2x and dv — xdx. Then du — dx/x and v = f,\‘ dx = %xz. S0
fx In2x dx = wuv — fv di = %.\'2 In2x — f %x dx = %.\'2 In2x — %xz +C = %,\'2 2In2x—1) 4 C.
16. I = fe_x sinxdx. Letu = e ¥ and dv = sinx dx. Thendu = —e  dx and v = fsinx dx = —cosx,
so ] = uv — [vdn = —e ¥ cosx — [e ™ cosxdx. To find the integral on the right,
lets = e and dt = cosxdx. Thends = —e VYdx and t = fcos,\' dx = sinx, so
] = —e Ycosx — (e_“' sinx 4+ fe_‘" sinx d,\‘) = —e “cosx —e Vsinx — /. Then 2/ = —e™ (cosx -+ sinx) and
I= —%e*x (cosx 4 sinx) + C.
19. fﬁ sin(Qu + 1)du. Let p =wanddg = s (2u + 1) du, sodp = du, g = fsin Qu+ 1Ddu = —% cos (2u + 1), and
fu sin (2u + 1)du = pg — fq dp = —%f.f cos (2u + 1)+ % fcos (Qu+ 1)du
= —%u cos (2u + 1)+ % sim (e + 1)+ C = % [sin (22 + 1) — 2ticos Qu + 1)]+ C
34. foz In(x+1Ddx. Letu =x+1.s0du =dx,x =0=>u =1, andx = 2= u = 3. Then
foz In(x + 1)dx = fls Inudu = (ulnu — ;f.f)|‘1’ =3In3 — 2. (See Example 6.)
36. foﬂ xsmm2xdx. Letu = x and dv = sin2xdx, sodu = dx andv = —% cos2x. Then
v T
fUTr xsmm2xdxy = —%,\' cos 2.\"0 + % foﬁ cos2x dx = f% + [% S 2x]0 = —%.
37. f\e/{—?x_z Inxdx. Letw = Inx and do = x 2 dx, so du = dx/x and v = —1/x. Then
€ Inx |€ € 1 In./e 17° 1 1 1 1 3 2 3/e—4
f ,\'_zlnxd.\':—il —l—] A‘_zdl'——+11\/z|:—:| =——4+— -+ = _:—\/Z .
Je x |\/g Je e e x] /e e 2Je e Je 2/e e 2e
/2 2% 2x 2x :
38. 1 = fO eV cosxdx. Letu = e=¥ and dv = cosx dx, so du = 2e“ " dx and v = sinx. Then
/ ,n."‘_!z / PR / .. .
fow"z e cosx dx = e sinx 0 2f0ﬁ"2 e sinxdxy =eT —2 fgr,z e sinx dx. Now let s = ¥ and df = sinx dx.
) ) /2 /2 2
sods =2e“dxandf = —cosx. Then ] =™ — 2 He“" cos x]o +2 fo TeYcosxdxt =eT —2 4] &
SIl=e™ —2& 1= fow""‘z ¥ cosx dx = % (ew — 2).
67. f13 xf" (x)dx. Letu = x and dv = [ (x)dx, so du = dx and v = [’ (x). Then

[Fxf @ydx = xf' @) = 2 @ydx =37 () =/ W)=/ @] =3/ G = (H= 3+ £ (1)

—3(5)-2- (-1 +2=16
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68. Lettingu = — and dv = dx, sodu = —

5 and v = x + C7q, the mntegration by parts formula gives
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or 0 = 1 4+ € C,. Because (| and C5 are arbitrary constants, this is a contradiction, and therefore the so-called proof s

mvalid.



