1) LOsen Sie die folgenden Integrale durch partielle Integration: _[u'v = uv—.[uv'

a) j x In(x)dx

Losung:
NG 1 x? X x? x?
U=—u'=x;v=Inx);v'==; | x-In(X)dx = —In(x) - | =dx =—In(x) ——+C
5 (i v'=— [ X In(dx = -In(x) - [~ dx = In(x) -,

b) j xe”*dx

Losung:
u=teru—ervoxv=t J'x~e2de ~ Ly —Ilezxdx e leric
2 2 2 2

C) J‘x\/x—3dx

Losung:
3 1

u =§(x—3)2; u'=(x-3)2;v=x;v'=1;

\/_ 2 3 2 3 2 3 4 5
X-A/X=3dXx==x(Xx=3)2 —— | (x=3)2dx =—x(x-3)2 ——(x-3)2+C
| S X(x=8)7 =2 (=92 =2 x(x=3)7 — - (x-3)7 +

X dx
+4

d)J'\/X_

Ldsung:

1 1 1
J‘ X dx :_[x(x+4)5dx u=2(x+4)2;u'=(x+4) 2;v=x;v'=1;
X+4

3

1 1 1 1 3
[ XOx+4) 2 = 2x(x-+4)? —2[ (x+ 4)2ce =2x(x+ 4)? —%(x+4)2 +C

2) Losen Sie die folgenden Integrale durch partielle Integration: Iu'v = uv—juv'

a) j In(x)dx

Ldsung:

Iln(x)dx=jl-ln(x)dx u=x; u=1L v=In(x); v':%;

Iln(x)dx = xIn(x) - J'édx =xIn(x) — Ildx =xIn(x) —x+C
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b) j xe*dx

Losung:
u=e*; u'=ey v=x V=l

jxexdx = xe* —J'exdx =xe*—e*+C
c) jxcos(x)dx

Ldsung:
u=sin(x); u'=cos(x); v=x; v'=1

[ xcos(x)dx = xsin(x) - [ sin(x)dx = xsin(x) + cos(x) +C
d) Ixsin(sx)dx

Ldsung:

u= —%cos(Bx) ;o u'=sin(3x)dx; v=x; v'=1

I xsin(3x)dx = —% X€0s(3x) + %Icos(3x)dx = —% X C0S(3X) + %sin(Bx) +C

e) jexsin(x)dx

Ldsung:
uU=-cos(x); u'=sin(x); v=e*; v'=e%;

.fsin(x)exdx = —cos(x)e” +'[cos(x)exdx u=sin(x);u'=cos(x); v=e*; v'=e’;
jsin(x)exdx = —cos(x)e" +sin(x)e* —Isin(x)exdx |+Isin(x)exdx

stin(x)exdx = —cos(x)e* +sin(x)e* +C” |: 2

Isin(x)exdx = —%cos(x)eX +%sin(x)eX +C
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f) Ixzexdx

Losung:
u=e"; u'=e’; v=x Vv'=2x;

szexdx:XZeX—IZX-ede u=e*; u=e*; v=2x; V'=2

Ixzexdx = x%* — 2xe* +12-exdx = x%* —2xe*+2e*+C

o)) jSinz(x)dx Anmerkung :sin®(x) +cos?(x) =1
Ldsung:
Isinz(x)dx = Isin(x)sin(x)dx u=-cos(x); u'=sin(x); v =sin(x); Vv'=cos(X)

Isinz(x)dx = —sin(x) cos(Xx) +J'cosz(x)dx = —sin(x) cos(x) + j(l—sinz(x))dx
j sin?(x)dx = —sin(x) cos(x) + j 1dx — j sin?(x)dx ‘+ j sin?(x)dx
2(sin?(x)dx = —sin(x) cos(x) + x+C” F2

Isin2 (x)dx = —%sin(x) cos(x) +%x +C
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h) J'xsinz(x)dx

Ldsung:

u :—%sin(x)cos(x)+%x; u'=sin®(x); v=x;, v'=1
[ xsin?(x)dx = —%xsin(x) cos(x) +%x2 +[ @sin(x) cos(x) —%xjdx

= —% xsin(x) cos(x) +% X° + J%sin(x) cos(x)dx — j% xdx

2

1 . 1 1, 1.
= ——Xsin(x) cos(x) + = x° —=x" +— | sin(x) cos(x)dx
5 XSiN() 005(x) + 2 x* =2 x +  [sin(x) cos(x)

Nebenrechnung :
jsin(x) cos(x)dx u =sin(x); du =cos(x); dx= du
dx cos(x)
:'[ucos(x) du :ju-du=1u2+C:lsin2(x)+C
cos(x) 2 2

[ xsin?(x)dx = —%xsin(x) cos(x)+%x2 —%xz +%sin2(x)+C

1, 1 . 1.,
=X —=xsin(x)cos(x)+=sin“(x)+C
7 X =5 xsin(x)cos(x) + - sin*(x)
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