Integralrechnung (Integrationsregeln) Losungen—+ Ubungen

Aufgabe 1 (1)

1
/\/3:z:+1d:c:...
0
d 1
Substitution: u =3z +1 = _u:3 = dz=-du
dx 3
4 1 1 [ 172 51* 116 21 14
— —du = = du==|-u2| == |——=| = —
/1\/53“ 3/1\/5“ 3{3“2]1 3{3 31 9
Aufgabe 2 (4)
0 1
/e_'ﬂdm
)
d 1
Substitution:u:—%x = e = dzx=-2-du
dx 2

Grenzen: u(—2) =1, u(0) =0

= (-2) [¢"]] = —2(1 —¢) = 2¢ — 2
Aufgabe 3 (6)
/02(%x—1)5dx—...

1
Substitution: u© = Ea; -1 = —= 5 = dxr=2du

0 1 0 1 1
L= > 2du=2|=-u’] =2(0—-=)=—-=
/—1u ! [Gu]1 (0 6) 3

Aufgabe 4 (10)

o
/ di = ..
o Vi+1
o du
Substitution: u(t) =t+1 = pri 1 = dt=du

! ! i B
:/1 ﬁdu:2/l mdu:Q[\/ﬂL_Q(2—1)_2



Aufgabe 5 (2)

/wex2dx:...
du

1
Substitution: u = 2> = —=2x = dr=—du
dx 2x

1 1
..:/xe“-—du:—/eudu:
2z 2

Aufgabe 6 (3)

4.1
/ nxdx:...
T
du

1
Substitution: u =Injz|] = —=- = dr=2z-du
de =z

1 2
v 2@ 4o
e 26 +

N | —

1
...:4/g-xdu:4/udu:4~§u2=2(ln|$’)2+C

T

Aufgabe 7 (7)

/x2 sin(z?) do =
1
Substitution: u = z° = d_u =322 = dr=—du
dx 32
= /3:2 sin(u) ! du = ! /sin(u) du = ! cosu = —= cos(z’) + C
N 322 3 3 N
Aufgabe 8 (8)
1
2
/ 5 x de = ...
0 T + ].
d 1
Substitution: u =22 +1 = & 2 = dr=—du
dx 2x

Aufgabe 9 (12)
1

/ rin(z? +1)de = ...
0

1
Substitution: u(z) =2*+1 = du=2zdz = dz= % du
x



2 1 1 [? 1 2
o= zlnful- —du=< [ Infu|du==[u(ln|u|—1)]
) 2 2/, 2 1
1

= %[2(111(2) —1)—(In(1) - 1)] = %(2ln(2) ~1)=In(2) -

Aufgabe 10 (14)

/ ¢ de =...
e —1

Substitution: u(z) =e* -1 = du=e*dz = dr=e"du

z 1
...:/e—-e_zdu:/—du
U U

=Injul|+C,=n|e"—-1|+C

Aufgabe 11 (15)

1 1
/ (Ve +1),, _
NZ7
1
Substitution: u(z) = vz +1 = du= NG de = dr=2yzdu
1
= n(z) 2 2y/wdu = 2/1n(u) du

=2u(lnful - 1)+ C, =2(vVz+1)(In|Vz+ 1| - 1)+ C

Aufgabe 12 (16)

™
/ cos? xsinzdr = . ..
w/2

du

Substitution: u(z) = cosz = du=—sinzdr = dr=-—
sin

ST

-1
..:/’LLQSiIlI- du:—/u2du:—§cos3x+0

ol

s
. /2
COS2 rsinxdr = 1 [COS?’ SC} / = l(COS3 — COS3 7T) =1
/2 3 T 3
™

Aufgabe 13 (17) (%)

x
de = ...
/1+x4 o

1
Substitution: u(z) =2* = du=2zdr = dz= 5 du
T




r 1 1 1
= e du= - d
/1+u2 9z ! 2/1+u2 Y

1
= 3 arctan u = 3 arctan x + C

Aufgabe 14 (18) (%)

ot 2t) — 2
idt:/u

dt =
o+ 2t o+ 2t

1
Substitution: u(t) =542t = du=2dt = dt= 3 du

..:l/U_QdUZE/(1—2> du
2 U 2 U
zl/ldu—/ldu
2 U
1 1

:§u—lnu:5(5—1—225)—11&(5—1—225)—1—0

Aufgabe 15 (21) (%)
/\/639@ +e2dr =...

Substitution: z(t) =Int = dx=t¢"'dt

...:/\/eh(ew%—l)dx
:/e’:\/ew—l—ldx:/elnt\/elnt+1t_1 dt
:/t\/t+1 ‘1dt:/(t+1)§dt

3
2

=2(t+1): +C, =2(e" +1)2 +C

Aufgabe 16 (22) (%)
1
——dr=...
/ T+vE
Substitution: z(t) =t* = dzr =2tdt
t
2tdt =2 | ——dt=...

1
"_/1+x/t_2 1+1¢

u=14+¢t = du=4dt




—1 1
...:2/u du:2/1du—2/—du:2u—21n|u|+Cu
u u

=2(1+1t)—2In|l1+¢t|+Cy
=2(1+v2) —2In |1+ Vz|+C

Aufgabe 17 (24)

iy
/ rsinzdr = ...
0

f'(z) =sinz = f(z)=—cosz
g =z = g@)=1
_— [—xcosx]g+/0”1.cosxdx: (—7TCOS7T—O)+ [sinm}g

=—m-(—1)+sinm—sin0 =7

Aufgabe 18 (25)

/exsinxdx:

:exsinx—/excosxdx

fla)y=c = fa)=c

g(x) =coszx = ¢(r)=—sinz

...=¢e"sinz — (ezcosx—/ex(—sinx)dx)

=e"sinxr —e* cosx — /exsinxdx

Addiere auf beiden Seiten / e®sinx dx:

Q/exsina:d:c =e’sinx —e"cosx

/exsin:ﬁdx =

Aufgabe 19 (26)

/COSQZL‘dIE:/COSZL‘COSJ7d£L':...

(ex sinx — e* cos a:) +C

DN | —



fl(z) =cosz = f(z)=sinz

g(x) =cosx = ¢(r)=—sinz

...=sinzcosz — [ sinz(—sinz)dz

=sinzcosz + [ (1 —cos®x)dx

=sinz cosx + /siandx

:sinxcosx+/1dx—/0052xdx

Addiere auf beiden Seiten / cos? x dx:
Q/COSQZ'diE =sinzcosz + x

1
/coszxdx = §(sinxcosx +z)+C

Aufgabe 20 (27)

/x2e_mdx:...

o= —xle "4+ 2 (—xe‘x + / le™® dx)

= g% — e —e T+ (O

=—(2*+2r+2)e " +C

Aufgabe 21 (30)

/ xln|z|de = ...
1

fla) == = fl@) =32
g(z) =lnfz| = g(z)=2a""
¢ °1 1 1 e 1 1
= [—:pQ In |x|} — | z2® —dz =€’ — —[2%]| = -+ -
) 2 1 1



Aufgabe 22 (31)

/anxdx:/1-1n2a:dx:...

fl) =1 = flz)=

glr)=ln’r = g¢(r)=2nx 2"
..:wln2x—2/wlnw-x_1dw:xln2w—2/lnxdx
=zln’z —2z(lnz — 1)+ C =z(In®z — 2Inz +2) + C

Aufgabe 23 (32)

=—a 'nx+ dx

= 'lnz—z'+C

Aufgabe 24 (28)

/xg’-emdx:ex(x3—3x2+6x—6)+0

Aufgabe 25 (33)

/x lnxdw—5 (lnx—%)+0

Aufgabe 26 (34)
/sin?’:vda:: —%siancosij%/sinazdx
= —Llsin’?xcosz — 2cosz+C

3 3

Aufgabe 27 (35)



/cos4scd:(: = %sinazcosgsc +

>

/COS2 xdx
1

=1sinzcos’r+ 2. L(z+sinzcosz) + C
= isinxcos?’x—l— Ssinzcosz + 2z + C

Aufgabe 28 (36)

/(2x2 +4x — 5)e* dx

=e*[1(20° + 42 —5) — {4z +4)+ L -4] +C
=¥ [P+20 -5 —z-1+1]+C
=e¥ " +2-3]+C

Aufgabe 29 (37)

1 T
/ © dx
0 1+e”

Substitution: ©u =1+¢e* =

1
—=e" = dr=—du
dx er

1+e z 1 1+91 o 1
:/ e__du:/ _du:[1n|u”1+ zln(1+e)—1n2=1n te
. u er .U 1 2

Aufgabe 30 (38)

1
/ (4 +1)°dz = ...
0

Substitution: u =4 +1 = — =4

u(1) 1 1 [° 1 1
3 3 475
= du = = du=— = —(625—1) =39
/U(O)“ 17" 4/1“ u=1 =15l )
Aufgabe 31 (39)

1
/ ze fdr = ...
0



Aufgabe 32 (40)

1
3z
der=...
/0332—|—9 o

d 1
Substitution: u =22 +9 = & 2 = dox=—du
dz 2x
w3z 1 3 (101 3 3 3 10
= Zo—du== Zdu==-[Inul’ = =(In(10) —=In(9)) = =In [ —
Aufgabe 33 (41)
1 3
/ 22 e dy = . ..
1
d 1
Substitution: v = 22 = & 32 = dr=-—du
dx 32

u(1) 1 1 (1 1. ., 1 _
= e gty [ = et = o)

Aufgabe 34 (42)

w/2
/ sinx-cosxdr = ...
0

) du 1
u=slnr = —=cosx = dz= du
dx COS T
1 1
1 1 1 1
..:/u2'COSZ‘- duz/quu:—[u?’]é:—(l—O):—
0 CoS T 0 3 3 3

Aufgabe 35 (43)

2
/ Pnxdr = ...
1

Aufgabe 36 (45)
I
1

nz
der = ...
T




d
Substitution: u(x) = In(x) = Y

u(e) 1 9 1 9
/ \/—ﬂ-azdu:/ Vudu = {—xwﬂ ==
u(l) <L 0 3

o 3
Aufgabe 37 (46)

/1-arccosxda::

fix) =1 = flz)

=T

—1
g(z) = arccosz = ¢ (2)

- V1—22

-1
<. =ugarccosT — | v ——=dr =...
/ V1—a2

d
ﬁz—Qm = dx:—%du

1 -1
...:xarccosx—/x-—-—du

u 2

+ [ g
= X arccos r ——=du
2\/u

= zarccosw + /u+C = zarccosz + V1 — 22 +C

wr)=1—2> =

10

1
- dr —
= = r=zdu



