K.2 Partieel integreren

Opgave 14:
a [f(x)-g®)] =r'(x)-gx)+r(x)-g'(x)
d(f(x)-g(x))=d(f(x))-g(x)+ f(x)-d(g(x)) = g(x)-df (x)+ f(x) - dg()
b. d(f(x)-g(x))=g(x)-df (x)+ f(x)-dg(x)
—g(x)-df (x) =—d(f(x)-g(x)) + [ (x) - dg(x)
g(x)-df (x) =d(f(x)-g(x)) - f(x)-dg(x)
c. f(x)= %xz en g(x)=Inx invullenin g(x)-df (x) =d(f(x)-g(x))— f(x)-dg(x) geeft:
Inx-dix*=d(x% Inx)-1x?-dInx
d. herleiden van het rechterlid geeft:
Inx-dix?=d(x* Inx)—ix? -%dx

Inx-dix*=d(%x? Inx)—Lxdx
e. dit kunjeverder herleiden tot:

Inx-dix?=d(x? Inx)—dix?

Inx-dix?=d(x* Inx-1x?)

f. H(x)=1x?-Inx—21x?iseenprimitievevan i(x) = xInx

Opgave 15:
J-x-sinxdx =%x2 -an—ji 2. cosxdx

maar nu moet je 1 x? - cosx primitiveren, wat je niet lukt

Opgave 16:
a .[x ez"dx—% —J-l 2z ddx =1 x- e 411€2X+C

b. J'Zx-cos;cdx:snx-Zx—jsnx-de: 2x-SiNnx+ 2cosSx + ¢

. 1
C. .[x-lnsxdxz%x’ -In3x—.[%x2-3ln2x-—dx
X

-Insx—jl%x-lnzxdx

Il
N[
=

N

N[
=
N

-Ine’x—(4x2 In%x— .[ 2lnx- 1dxj

X

:%xz-Insx—%xz-|n2x+_[1%x-|nxdx
1
:%xz-lnsx 3x 2.1n? x+3x2 Inx — I3 2. Zdx
X
1.2 3 3.2 2 3.,.2 3
=Zx"-In"x—-3x°-In“x+3x -Inx—jzxdx
_ 1.2 3. 3 2' 2 3 2_ 3,2
=5x I x=3x"-In“x+3x - Inx—3x" +c¢
1
d. _[ 3 Inxdx=%x “nx- Il 4 dx
X
_ 1.4 1,.3
=2x -Inx—_[zx dx
_ 1.4 _ 1 4
=4x"-Inx—5%x" +c
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Opgave 17:

a IZx(e" +Ddx = (e* +x)- 2x—J'(e" + x) - 2dx

= 2xe” + 2x° —I(Ze" + 2x)dx
= 2xe" +2x° — (2" +x7)

= 2xe" +2x% - 2" —x?

= 2xe" —2e" +x°

1
[2x(e” +Dax = [2xe” ~ 26" +x7]; = 2¢ - 2e +1-(0-2-0) =3
0

b. I(3x+1)sinxdx = —COSx-(3x+1)—I—COSx-3dx

—(3x+1)-cosx+ J' 3cosxdx

—(3x+1)-cosx +3sinx

j(3x+1)sinxdx =[-(3x+1)-cosx+3sinx]; =—(3r +1)- -1+ 0—(-1+0) = 37 + 2
0

Opgave 18:

J-l-lnxdx=x-|nx—jx-1dx:x-lnx—J-ldx:x-Inx—x

X

Opgave 19:
a f(x)=x"-Inx

f’(x):2x-|nx+x2-1=2x-|nx+x:O
X
x(2Inx+1) =0
x=0 v 2lnx=-1
k.n. Inx=-3
x=¢e ? :f
y=-3%

1
b. _[xz Inxdx :%x3 -Inx—J‘%x3 -—dx =%x3 -Inx—J‘%xzdx =%x3 Inx—%x
X

OppV :sz Inxdx = [%x3 -Inx—%x*”]i -

1

Opgave 20:
Inx

a fW="3

xz-i—lnx-Zx

x—2xlnx

fl(x)=—=>—

X
x—2xInx=0
x(1-2Inx)=0
x=0 v 2lnx=1

X

4

0

1
3

3

w
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Il
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k.n. Inx =4

V== %
_<<_’Ze
Inx 1 Inx
j dx J'Inx—dx———lnx ———d i [=a

Opgave 21:
a  f(x)=x%"
dx’e” —2xe*dx = 2xe dx + x°e*dx — 2xe"dx = x°e"dx
b. d(2xe” —2¢") = (2e" + 2xe™ —2¢")dx = 2xe*dx
c. x%edx=dx’e" —2xe"dx
= dx’e" —d(2xe* —2e")
=dx’e" —d2xe" +d2e"
=d(x%e" —2xe" +2¢%)
=d((x* - 2x+2)e")
dusas F(x) = (x* —2x+ 2)e* + ¢ dan F'(x) = x%e" = f(x)

Opgave 22:
Iex Sinxdx =e* Sinx—_[e”‘ cosxdx
= e"Sinx—(ex -COSx—J-e" -—Sinxdx)
=e'Snx—e” COSx—.[e"Sinxdx
Z-Ie”‘sinxdx =e"Sinx—e" COSx
J-ex Sinxdx =%e"Sinx—%e* COSx +¢

Opgave 23:
a .sz COSxdx =Sinx-%x2 —J-Sinx-%xdx

x? -sinx—(—cos;c-ix—j—cos)c-%dx)

NN T

1x*.sinx+1x-cosx- I%COSxdx
=X -Sinx+5x-COSx—ESinx+c

b. je’x-COSxdx:Sinx-e”‘—Isinx-—e”‘dx
=Sinx-e""+jsinx-e""dx
=SnNx-e " +—COSx-¢e " —I—COSx-—e"xdx
:Sinx-e”‘—COSx-e’x—ICOSx-e’xdx

Z-Ie"" -COSx =SiNx-e " —CcoSx-e™*
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.[e’x -COSxdx = SiNx-e " —4C0Sx-e " +c¢

C. Iezx -SiNxdx = —COSx - e** —J-—COSx-Zezxdx

=—Ccosx-e® + J' 2c0Sx - e* dx

=—cosx-e® +2sinx-e* —.[ZSinx-Zezxdx

=—cosx-e® +2sinx-e* —4-J-Sinx-ez"dx

5-Isinx-e2xdx:—COSx-ez" +2sinx-e*

.[Sinx-ezxdxz—%COSx-ez" +%Sinx-ez" +c

Opgave 24:
a .[(xz —x)e* =e* - (x* —x) —J-ex -(2x =Ddx

=(x* = x)e" —(e" -(2x—1)—_[e”‘ -de)

= x2%e" —xe* —2xe* +e* +2¢"
= x2%e" —3xe” +3e*
=(x*=3x+3)e"

.er(x2 —x)e'dx = [()c2 —-3x+ 3)ex]f =33 -¢
1

b. J'xlnzxclx:%x2 -Inzx—j%xz -2|nx-1dx
X

%xz-lnzx—jxlnxdx

2 2 2
=3x"-In“x—-1x -|nx+j%xdx

— 1,2 1024 _1,2, 1.2
=5x"-In“x—3x"-Inx+4x

e

2 2 2 2 2 |¢
len xdx:[%x [An“x—-3x%-Inx+1x ]1:%e
1

Opgave 25:
a  f(x)=(2x*+x-1De"

f'(x) = (4x +De* +(2x* + x —1)e* = (2x* +5x)e* =0

2x?2+5x=0 v ¢* =0
2x(x+24)=0 k.n.
x=0 v x=-23

1
2, _ 9

max f(-23) =9e =
min /(0)=-1

b. f(x)=2x*+x-De* =0
2x°+x-1=0 v ¢'=0

2 1 1_
X +EX—E—O k.n.

1
1,2 2 1.2 1.2
sx°-In x—(gx -Inx—J'Ex -;dx

N
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(x+2)(x~2)=0
x=-1 v x=3
I(sz +x-1e'dx=e"-(2x* +x—1)—J-e" -(4x +dx

=2x%e" +xe* —e" —(e" -(4x+1)—.[ex -4dx)

=2x%e" + xe* —e* —4xe* —e* +4e”
=2x%e" —3xe* + 2¢*

NI

|
\‘
cBI

OppV = _.[ (2x* +x—Dedx = —[(2x2 —3x+2)e’ El = _(e

-1

Opgave 26:
In? x

a f(x)=

Jx

In>x=0

Inx=0

x=1

=0

2
j'” xdxzzﬁ-lnzx—jzﬁ-zlnx-ldx
X

Jx
4
:2\/;-|n2x— — - Inxdx
I

:Zﬁ-lnzx—[&/;-lnx—j&/;édxj

8

=2x -Inzx—8\/;-|nx+ —dx
J'\/x
=2x -Inzx—8\/;-|nx+16\/x

e 2
OppV = X = x-In“x=-8Jx-Inx+ xez —-8Ve + e—
oot = [0 =[x In? x -8V - Inx +16Vx s = 2/e ~8e +16Ve ~16
1

N

=10Je -16
4
b, )= F eyt
X X
o1
neemu=Inx dan u' ==
X
4
g ="yt
X
G(x)=1u®=1In°x

ﬂ-.ifln xdx:ﬂ-[%lnsx]j =r-3-0)=%r
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