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0.1 114. Hausaufgabe

0.1.1 Analysis-Buch Seite 256, Aufgabe 14a∫
ex sin x dx = ex sin x−

∫
ex cos x dx = ex sin x− ex cos x−

∫
ex sin x dx; ⇔∫

ex sin x dx = ex

2
(sin x− cos x);

π/2∫
0

ex sin x dx = 1
2

(
eπ/2 + 1

)
;

0.1.2 Analysis-Buch Seite 256, Aufgabe 15

e)

1∫
−1

ln x2 dx = 2

1∫
0

ln x2 dx = 2

1∫
0

x′·ln x2 dx = lim
α→0+

2

x ln x2 −
∫

x · 1

x2
· 2x︸ ︷︷ ︸

2

dx


1

α

=

lim
α→0+

2
[
x ln x2 − 2x

]1

α
= −4;

f)

√
2∫

1

x ln
(
1 + x2

)
dx =

√
2∫

1

(
1
2
x2

)′

ln
(
1 + x2

)
dx =

1
2
x2 ln

(
1 + x2

)
−

∫
1
2
x2 · 1

1 + x2
· 2x︸ ︷︷ ︸

x3

1+x2

dx


√

2

1

=


1
2
x2 ln

(
1 + x2

)
−

∫
xdx− x

1 + x2︸ ︷︷ ︸
(1+x2)′

1+x2 · 12

dx



√
2

1

=
[
1
2
x2 ln

(
1 + x2

)
− 1

2
x2 +

1
2

ln
∣∣1 + x2

∣∣]√2

1

=

1
2

[(
1 + x2

)
ln

(
1 + x2

)
− x2

]√2

1
=

1
2

(3 ln 3− 2 ln 2− 1) ;

g)

1∫
0

x−1/2 lnxdx =

1∫
0

(
2x1/2

)′
lnxdx = lim

α→0+

2
√

x lnx−
∫

2 x1/2x−1︸ ︷︷ ︸
x−1/2

dx

1

α

= lim
α→0+

[
2
√

x (lnx− 2)
]1
α

=

− 4;

0.1.3 Analysis-Buch Seite 256, Aufgabe 17a

Zeige, dass gilt:



2

∫
sinn x dx = − 1

n
(sin x)n−1 cos x +

n− 1

n

∫
(sin x)n−2 dx;

[
− 1

n
(sin x)n−1 cos x + n−1

n

∫
(sin x)n−2 dx

]′
=

= 1
n

(sin x)n−1 sin x− (n− 1) (sin x)n−2 cos2 x︸ ︷︷ ︸
1−sin2 x

+ (n− 1) (sin x)n−2

 =

= 1
n

sinn x
[
1− (n− 1) (sin x)−2 (

1− sin2 x− 1
)]

=

= 1
n

sinn x · (1 + n− 1) = sinn x;
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