(5-5) o4

Integration by Parts

(1)

f x cos(3x)dx

u=x, dv = cos(3x) dx
1

du = dx, V= §sin(3x)

fudvzuv—fvdu

1 1
j xcos(3x)dx = §x sin(3x) — Jgsin(Sx) dx

1 1
= §xsin(3x) + 6cos(3x) + C

(2)

j x sin(5x) dx

u=x, dv = sin(5x) dx
1

du = dx, V= —Ecos(Sx)

fudvzuv—jvdu
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1 1
jxsin(Sx) dx = —Ex cos(5x) + jgcos(Sx) dx

1 1
=g cos(5x) + 2—551n(5x) + C

(3)

Jxe"‘3 dx

u=x, dv = e*3dx
du = dx, v=e"3

judvzuv—jvdu

fxe""3 dx = xe* 3 — f e* 3 dx

=xe* 3 —e*¥3+C=(x-1e*3+C

(4)
j(x —5)e* > dx

u=x-25, dv = e* °dx

du = dx, v=e

judv=uv—f‘vdu

f(x —5)e*°dx = (x —5)e* > — j e > dx

=(x—-5e* —e* +C=(x—-6)e*>+C
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(5)

Jln“xdx

4 1
u=ln\/§=Zlnx, dv = dx
d —1d =
u=_—dx v=x

judvzuv—jvdu

1 1
fln“xdx=xln‘{/§—f1dx=xln‘§/§—1x+c

(6)
j In(2x —1)dx

u=In2x-1), dv = dx

judv=uv—f‘vdu

jln(Zx —1)dx=xIn(2x—-1) — j dx

2x—1

2x—-1+1
=xln(2x—1)—j 7 — 1 dx

1 )d
2x—1)*

1
=xIn(2x—-1) —x —Eln|2x— 1|+ C

=xln(2x—1)—f(1+
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1
=xIn(2x—-1) — x —Eln(Zx —1)+C

(7)

j(Zx + Din(x + 1) dx

u=In(x+1), dv = (2x+ 1)dx
1
du = dx, v=x%+x
x+1

judvzuv—jvdu

2
x% + x
f(2x+1)ln(x+1)dx=(x2+x)ln(x+1)—Jx_l_ldx
=2+ x)In(x +1 jx(x+1)d
= (x*+x)In(x ) K\ x
= (x2+x)ln(x+1)—fxdx
2
=(x2+x)ln(x+1)—7+C
(8)
In x
E
1
u=Inx, dv = —dx = x *dx
X
1
du = —dx, vV=—=
x X

fudvzuv—jvdu
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In x 1 _, 1 1
—zdx=——lnx+jx dx =——Inx——+7C
X X X X

(9)
Jlnxd
X
Vx

1 1

u=Inx, dv = ;=dx = x 3dx
X

3 2
du = —dx, vV =—x3
X 2

fudvzuv—fvdu

Inx 3 2 3 _1 3 2 9 2
f dx=5x31nx—f—x 3dx=—x31nx—1x3+C

x 2 2

(10)
szlnx2 dx
u=Inx%2=2Inx, dv = x%dx
2 x3
du = —dx, vV=—
X 3

judv=uv—f‘vdu

x3 2 x3
szlnxzdnglnx2 —fgxzdx=?lnx2 —§x3 +C
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(11)
J(x2 — 2x) cos x dx

u = x% — 2z, dv = cos x dx

du = (2x - 2)dx, v =sinx
Judv=uv—jvdu
J(x2 —2x)cosxdx = (x* —2x) sinx — j(Zx —2)sinxdx (1)

f(Zx —2)sinxdx

u=2x-2, dv = sinxdx

du = 2dx, YV =—C0SX

ralagy Al 5 ye Bac ) aadiind

f(Zx— 2)sinxdx = —(2x — 2) cosx+j2cosxdx

=—(2x—2)cosx+2sinx+C (2)

(gt Jani (1), (2) O

j(xz —2x)cosxdx = (x? —2x)sinx + (2x —2)cosx —2sinx + C

= (x> —-2x—-2)sinx+ (2x —2)cosx+C

(12)
j(x2 + 3x) sinx dx

u = x%+ 3x, dv = sin x dx

VY oo i




du = (2x + 3)dx, V=—COSX

judvzuv—jvdu

J(x2 + 3x)sinxdx = —(x® + 3x) cos x + f(Zx +3)cosxdx (1)

ralagy Al 3 e Bas ) addiiud
J(Zx + 3) cosx dx

u=2x+3, dv = cosxdx

du = 2dx, v =sinx
f(2x+ 3)cosxdx = (2x+ 3) sinx—stinxdx

= (2x+3)sinx+2cosx+C (2)
(S deani(1), (2) e

j(xz +3x)sinxdx = —(x* + 3x)cosx + (2x + 3)sinx + 2cosx + C

= (—x2—3x+2)cosx+ (2x+ 3)sinx + C

(13)

szex+1 dx

u = x?, dv = e*ldx

du = 2xdx, v=e*1
fudv=uv—jvdu

szex“ dx = x%?e**1 — J 2xe*tl dx (1)

salany 3.,3.\'\."\ 5 4 Bacldl) adﬁu.\'
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j 2xe*tldx

u = 2x, dv = e*ldx

du = 2dx, v=e

J 2xe*tldx = 2xe* 1 — .[ 2e*tldx = 2xe*t1 — 2e*t1 4+ C (2)

szex+1 dx = xZex+1 _ 2xex+1 + Zex+1 +C

=(x*-2x+2)e*1 +C

(14)

fxzez""3 dx

u = x?, dv = e**3dx
1

du = 2xdx, v= Eezx‘?’

judvzuv—jvdu

1
JxZer—S dx = E_x.Ze.Zx—S _ j erx—S dx

(gt Jani (1), (2) O

(D)

sdlagy 4 B e Bas ) padids




1 1 1 1
2x—-3 —_ 2x—3 __ ~ ,2x-3 —— 2x-3 _ — ,2x-3
jxe dx—zxe fze dx er 4e +C (2)
ile daad (1), (2) e
2,2x-3 2,2x—-3 2x-3 1 2x-3
x“e dx = —x“e —er +Ze +C

(15)
f(lnx)zdx
u = (Inx)?, dv = dx
dx
du=2(Inx)—, vV=2Xx
X
judvzuv—jvdu
J(lnx)2 dx = x (Inx)? —jZlnxdx (1)
jZlnxdx
u=2Inx, dv = dx
2
du = —dx, v=X
X

j21nxdx=2xlnx—J2dx=2xlnx—2x+C

j(lnx)2 dx = x(Inx)?> —2xInx+2x+ C

VY o 9 i
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(16)

Jezx sin x dx

u = e**, dv = sin xdx

du = 2e?*dx, V=—COoSX
Judv=uv—jvdu

j e’*sinxdx = —e** cosx + 2 f e?* cos x dx (1)

ralagy Al 3 e Bac ) addiiud

f e?* cosx dx

u = e?*, dv = cos x dx
du = 2e%**dx, v =sinx
f e** cos xdx = e** sinx — 2 f e** sinx dx (2)
(1) 2 (2) wase
j e?*sinxdx = —e**cosx + 2 (er sinx — 2 f e** sin x dx)
j e?*sinxdx = —e?* cosx + 2e?* sinx — 4] e?*sin x dx
SJ e’*sinx dx = —e?* cos x + 2e** sin x

g f e**sinx dx = 5 (—e** cos x + 2e** sin x)
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(17)

j sin(Inx) dx
u = sin(Inx), dv = dx
cos(In x)
u= de, V=X

Judv=uv—jvdu

j sin(Inx) dx = xsin(Inx) — f cos(Inx) dx

f cos(lnx) dx

u = cos(Inx), dv = dx
—sin (Inx)
u= ~ dx, V=X

j cos(Inx) dx = xcos(Inx) + J sin(In x) dx

j sin(Inx) dx = xsin(Inx) — xcos(Inx) — j sin(Inx) dx

2 j sin(Inx) dx = xsin(Inx) — xcos(lnx) + C

f sin(Inx) dx = %x(sin(ln x) —cos(lnx)) +C

Y oo VY il

(1)

palagy Al 3 ye Bac ) aadiing

(2)

1 (1) 2 (2) o=




1 a
2. a
3. a
4 b
5. a
6. b
7. b
8 d
9. b
10. b
11. C
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