Ldsen Sie die folgenden Integrale durch Substitution:
a) j sin(3x)dx

Ldsung:

u=23x; d—u:3; dx=d—u
dx 3

_[sin(3x)dx = %jsin(u) -du = —%cos(u) +C :—%cos(Sx) +C

b) je2x+5dx

Ldsung:
u=2x+5; d—u=2; dX=d—u
dx 2
1je“dx leicolensic
2 2 2
c) _fxe’xzdx
LAsung:
u=-x2 d—u=—2x; dx=d—u
dx - 2X
IXe‘XZdX:IXe”—du :—lje“-dU=—1e“+C:—le_XZ+C
—2x 2 2 2
dx
d
) -[3x—2
LOsung:
dx 3
I dx = l.d_u:1|n|u|+c :1|n|3X—2|+C
3X—2 u 3 3 3
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)J cos( x) dx

1+ sin 2(x)
Losung:
u = sin(x); OI—u:cos(x); dx = du
dx cos(x)

cos(Xx) cos(x) du
J 0]

1+sin®(x) 1+u® cos(x)

_ Il luzdu = arctan(u) +C =arctan(sin(x)) + C
J’_

I arctan( x) dx

1+ x?
Ldsung:
u = arctan(x); du_ %; dx = du(d+ x%)
dx 1+x
jwdx = deu(1+ X?) = ju-du :U—Z+C :iarctanz(x)+C
1+ x? 1+x° 2 2

0) Isins(x)dx Anmerkung : sin®(x)+cos?*(x) =1

LAsung:

jsin3(x)dx = jsin(x)(l—cosz(x))dx; u = cos(x); 3—2: —sin(x); dx = —s(ijr?(x)

_ fa—u?)-due—us L ic e L eos?
J'sm(x)(l u*)— |n(x) = I(l u?)-du=-u+ 3 +C cos(x)+3cos (x)+C
sin®(x) . sin(x) _

h) Icos ) dx  Anmerkung : F(X)_tan(x)

Ldsung:

J-sin5(x)d Itan (X)d u = tan(x); du # dx = du - cos*(X)
cos’ (x) cos?(X) dx  cos’(x)’

u®(x) I T 216

Icos 2 (x) du - cos (x)—ju du—6u +C—6tan x)+C
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LAsung
. du du
u=e+a, —=e";, dx=—
dx e*
J. Xe dx = e—-Ol—l::J.ldu:In|u|+C:In|eX+a|+C
e“+a u e u
)] Icot(x)dx Anmerkung : C_L(X):cot(x)
sin(x)
Losung:
u = sin(x); OI—u:cos(x); dx = du
dx cos(x)

=I%(X).d_u:.|%du=|n|u|+c=In|sin(x)|+C

cos(X)

k) IXS\/ x® —3dx

Ldsung:

u=x>-3 x}*=u+3

du du 2d
:J.Xs\/ayzj.xgxzx/ay:j@#-?))uz

5 .2 32 5 3
1 gu2+£u2 +C:£u2+gu2+c
3(5 3 15 3
3
= 3(x3—3)2 +E(x3—32+C
15 3
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