Aufgaben zur partiellen Integration

E Berechnen Sie das unbestimmte Integral zu folgenden Funktionen f(x) ,

geg.: f(z) |ges.: [ f(x)dx ged.: f(x) ges.: [ f(z)dx
E1l T COST E2 z? sinT
E3 ret/a E4 | (x> 4+ 7z —5) cos2x
E5 | z sin (ax + b) E6 VT +a
E7 "™ In |x| E8 In7x

(1)



/u-’uld:v = u-v — /u’-vd:c

El: fa: COS xdx

xr Sine — fSina:d:c

x Sinxe + cosx + C

E2: f:cQ Sin xdx

—z? cosx + 2 [z cosxzdx

=—zg2cosx+2xsinz+2cosz+C

E3: fa:e_x/ad:c

—azx e—x/a + afe_x/ad:c

_aze—T/a _ g2.—T/a + C

u=ux,v =cosxz, v =1, v=-sinzx
u=2z? v =sinz, v =2z, v = —COSx
siehe E1

u=ux, v = e—x/a, =1 v= _qe—t/a

f e_x/ada: — _ge%/a + C

(2)



/u-’uld:v = u-v — /u’-vd:c

E4: [(2? 4+ 7Tz — 5) cos2zdx u==1x’+7x—5 o = cos2z,
1 5 : 1 : . 1
= 5(:1: —|—7a:—5)S|n2:1:—5 (2x 4+ 7) sin2x dx uW=2c+7 v=§S|n2x
Nebenrechnung: u=2xr+7 v/ = sin 2z,
1 1
/(2:c—|—7) sin2x dx :—5(2:1:—|—7) COS2x + /cos 2rdr u =2 V=5 COS 2x

1 1 1
— 5(:1:24—7:(:—5) sin ch—l—Z(Q:c—l—T) coszx—§/c052xd:c

1 1 1
= 5(:1:24—7:(:—5) sin 2z + 2 (2z+7) cos 2z — Zsin 2z + C

(3)



/u-v/d:c = u-v — /u/-vd:c

. [ sin (az +b) dx

_r cos (ax + b) + l /COS (ax 4+ b) dx
a a

—= COS(CLCB-Fb)-F%Sin(a:B—I—b)—I—C
a a

u=x, v =sin (ax + b),

1
u'=1,v=—=cos(ax + b)
a

E6:

/x\/zc—l—ad:c:

z+a,u =1

u=ux, v =

’U=/ a:—|—adzv=/(a:—|—a)l/2dx:%(x_|_a)3/2

% 3/2 _ 2/ 3/2
3(:1:—|—a) 3 (z + a)“dx

% 3/2 _ i 5/2
3(5U+a) 15(:U—|—a) + C

/ (o4 a)*do = 2 (24 a)°"

(4)




/u-’uld:v = u-v — /u’-vd:c
E7: /a:nln|ac\d:c u=Inl|z|, v = 2"
L0+ 1 20+ 1 1 20+ 1
= njz| — [ ————dx v == v=
n-—+1 (n+ 1z T n-+1
=2 In|a:|——/xnd:c
n—+1 (n+1)
xn—l—l xn—l—l
= In -+ C
n+1 2] (n—|—1)2+
In 1
E8:/ |x|da: u=Inlz|, v ==
x
In 1
= [In|z|]? _/ 2l 4 u=—, v=lInlzl,
x
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