K1 De substitutiemethode.

Opgave 1:
a f(x)=sin(x*+x)=sinu met u=x"+x dusu'=2x+1

f'(x) =cosu -u' = cos(x® +x)- (2x +1) = (2x + 1) - cos(x” + x)
b. G(x)=sin(x*+x)+3

G'(x) = (2x +1) - cos(x” + x) = g(x)

dus G(x) iseen primitieve van g(x)

Opgave 2:
a neemu=x*+1dan u' =2x dus 6x=3u’

f(x)=6x(x*+12)°=3u"-u>=3u’-u'
F(x)=3u+c=3(x*+D)°+c
neem u = x° +1 dan u' = 3x* maar die heb je niet, want er staat 6x
b. neem u=x*+7 dan u'=4x® dus 10x° = 214/’
g(x) = 0 23w _ 5,
Vx*+7 NN
G(x) =5Vu+c=5Jx*+7+c

neem u = x* + x dan u’ = 4x*® +1 maar die heb je niet want je mist de 1
c. neemu=x"+x dan u'=4x°+1dus 10x® + 2% =21y’

dus a =21
Opgave 3:
a f(x)=+4x-1

!

neem u =4x-1dan u'=4 dusl=zu
F() =vAr 1= 2w’ =
F(x)=21-2u* +c=2ufu +c=1(4x-DJax—1+c

b. manier |
Opgave 4:

a  f(x)=2x(x*+4)°
neem u = x° +4 dan u' = 2x
fx)=u"-u®=u®-u
F(x)=3u"+c=1(x*+4)"+c
b. g(x)=6x-vx®+1

neem u = x?+1dan u' = 2x
dus 6x = 3u’

g(x) =3 u =3Ju -’
G(x) =3-§u\/;+c =2u\u +c= 2(x* +DVx® +1+¢
c. h(x)=6x-(x*-12)"
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neem u = x° —1 dan u’ = 3x?
dus 6x° = 2u'
h(x)=2u"-u* =2u"-u'
H(x)=2u’+c=2(x*-1°+c
d. j(x)=3x%-sin(x*-1)
neem u = x° -1 dan u’' = 3x°
j(x)=u"-sinu
J(x) =—cosu +c=—-cos(x* 1) +c

Opgave 5:

a f(x)=@x-4)°
neemu=3x-4 danu'=3
dus 1= u'

F(x)=2u*+c=3@Bx-4)"+c

b. f(x)=(2x-3V2x—3=(2x-3)"
neem u =2x-3 dan u' =2
dus1=3u’

f(x) =%u'-ul% =%u1% ‘u'
F(x)z%-%uzé+c:%u2\/;+c=%(2x—3)2\/2x—3+c
2

C. X) =
16 ==
neemu=1-x danu'=-1
dus 2 =-2u'
fly="20

Ju
F(x)=-4Ju+c=-4J1-x+c
2x

d. =
J(x) 2 3
neem u = 2—3x” dan u' = —6x
dus 2x = —u'

1,1
_Tsuw -1,
J(x) =3,
F(x) = =3Inful+c = =3In2—3x*|+¢
e f(x)=In(4x+1)

neemu=4x+1ldanu'=4
dus1=;u'

S)=Inu-u"=ZInu-u'

F(x)=+@lnlu|—u) +c=3((4x+1)Infdx +1 - (4x+D) +c
f.  f(x)=xIn(x*+1)

neem u = x° +1 dan u' = 2x

GETAL EN RUIMTE VWO WB D3K1 -2- AUGUSTINIANUM (LW)



dus x =Su’
S(x)=3u"-Inu=3Inu-u'

F(x)=%@Inu—-u)+c =%-(()c2 +)In(x*+1) - (x> +1D)) +¢

Opgave 6:
Inx
a flx)=-—

X
, 1
neemu=Inx dan u' ==
X
Inx ,

f(x)=—=u-u

x
F(x)=3u?+c=3%In*x+c

2

b. g(x)=x-e"
neem u = —x*dan u' = —2x
dus x = —Zu’
gx)=—2u"-e" =—3e" -u'
_ 1 u _ 1,
G(x)=—3e"+c=—35e" +c

c. h(x)=x-5-x°

neem u =5—x? dan u' = —2x

x
VxZ+1

neem u =x*+1dan u' = 2x
x=2u'
su' 1

() =2 =
P 2
J(x):\/z+c:\/x2+1+c

Opgave 7:
f(x) =In(cosx)

neem u =cosx dan u' =-sinx

'
‘u

f(x)=Inu
f'(x)zl-u': 1 —sinx=-2% _ _tanx
u COSx coxs
Opgave 8:
sin(2x)

a f(X) = tan(Z)C) = M

neem u = cos(2x) dan u' = -2sin(2x)
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sin(2x) = —u’

_1,
fw="2 e
u u
F(x)=- 2|n|u|+c———|n|COS(2x)|+c

6J'tan(Zx)dx = [—%In|cos(2x)|]§” =-1ni--1Inl=-1Ini=Iny2
0

b. f(x)=sin®*x=sinx-sin®x=sinx-(1-cos®x) =sinx—sinx-cos” x
neem u =cosx dan u'=-sinx
f(x)=sinx+u'-u?
F(x)=-cosx+u®+c=-cosx+icos’x+c

1

jsm xdx = [~ cosx + 4 cos xt =14l (-iV2+3442)=52-1

471

c. f(x)=sin®x-cosx
neem u =sinx dan u' = cosx
fx)=u?
F(x)=1u®+c=1dn’x+c
1
jsm x- COSxdx—[ sin XF =1L

67'[

d.  f(x)=sin(2x)-cosx = 2sinx-CoSx-COSx = 2sinx - coS’ x
neem u =cosx dan u' = —-sinx
2snx=-2u'
f(x)==2u"-u?=-2u® v’
3 3
F(x)=-%u"+c=-%c0s"x+c¢

Ey

N
@
|
|
w|n
Il
wln
|
N[
@

Sin(2x) - cosxdx = |- % cos’ x o
0
0

2

N

neemu=3x+1danu'=3
2=2%u'

ooh\:

!

! 2 - %
IO 5 "

F(x)=%+u+c

1

2
———dx =43 +1| =8-2=4
{m [3 ]2 3 3°3
X
f. =

/) x2+1

neem u =x?+1dan u' = 2x
x=3u'

U
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1. 1 ,
f(X): 2 :%'_'U
u u
F(x) =4Inu|+c=1In(x* +1) +¢
1
x
Ixz il [inGx® + D], = 4In2-4In1=4In2

0

g f(x)=xVx*+1

neem u =x?+1dan u' = 2x

J-)C\/X—-f-ldx_[ (x? +l)m]§ =9-1=-82

RE
h. f(x)= N

nMuzx/; dan u’zi

2/x

—=2u'

Jx
f(x)=3u"-e" =2e" -u’

F(x) = 2¢" =2
4
Ie :[26\/;]32262—26
1 Vx
i f(x)=xIn(x*+1)
neem u =x*+1dan u' = 2x
x=3u'
S(x)=3u"-Inu=3Inu-u'
F(x)=3@nu-u)=tulnu—-tu=1(x*+1In(x*+1) -1 (x*+1)

2
[xInG® +Ddx = [§(* + D In(x? +1) - 3 (x> + |’ = 24In5- 24~ (In2-1)
1

=25In5-In2-15

Opgave 9:
2
a f()="F 2yt
X
neemu=Inx dan u' ==
X
fx)=u®-u'
F(x)=21u®=1Inx
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2 2

In® x 2
[T ax =[x = 2in°2-1in*1=1In2
1

X
1 11
xInx x Inx

b. f(x)=

1
neemu=Inx dan u' ==
X

f(x):u’.l:i.u’
u u

F(x) = Inu| = Injin|x|

eZ

1 4
[——dx=[In(nx)]" = Inine?) - In)Ine) = In2-In1=In2
Y xINnx
XZ 3
C. f(x) — - :x2 .672):
er
neem u = —2x° dan u' = —6x°
x?=-1u'
f(xX)=-2u"-e" =—%e" -u'
F(x)=—-%e" =—%e’2x3
1 X2 3
[Zrae=bae ] -ger 132
0
Opgave 10:

a  f(x)=00s2x-cosx = (1—2sin® x) - COSx = COSx — 2C0Sx - SIN° x
g(x) =2cosx-sin® x
neem u =sinx dan u' = cosx
2cosx = 2u'
g(xX)=2u"-u®=2u”u'
G(x)=2u®=2sin’x
F(x)=sinx—2sin®x+c
b. g(x)=sin®x=sin’x-sin®x-sinx = (1-cos” x)(1— cos® x)sinx
= (1-2c0s’ x + cos’ x)sinx =sinx — 2sinx-cos” x + Sinx - cos* x
h(x) = —2sinx-cos® x
neem u =cosx dan u'=-sinx
h(x)=2u"-u®=2u®u'
H(x)=2u®=2cos’x
j(x) =sinx-cos* x
neem u =cosx dan u'=-sinx
sinx =-u’
J(x)=—u"-u* =—u*-u'
J(x)=-1tu®=-tcos’ x
G(x) =-cosx+2cos’ x—icos’ x +c

GETAL EN RUIMTE VWO WB D3K1 -6- AUGUSTINIANUM (LW)



Opgave 11:
2+Inx 2 Inx

a f(x)= . =—4+—

X X
X X
, 1
neemu =Inx dan u' ==
X
gx)=u-u'
G(x)=1u? =1In’x
2+Inx
f)=2r "o
2+Ilnx=0
Inx=-2
x=e?=21
OppV:j2+|nxdx:[2lnx+%|n2x]i:2+%—(—4+2)=4%
X «*
P
b. _[2+|nxdx=[2|nx+%|n2x]f=2|np+%|n2p:6
1

iin®*p+2Inp-6=0
In* p+4inp-12=0
(Inp+6)(Inp-2)=0
Inp=-6 v Inp=2

2
= — V =e
p . p

p>1dus p=e?

Opgave 12:
4ln*x 1 4]
X X
4In*x =1 3
2. _ 1
In X =% .
1 — 1 1
Inx=5 v Inx=-3
1 1 )
—_ 2 — — 2 — _41 4
x=e’=+e v x=e’=—+
%SXS\/; 0
¢ 2 o 1 2 |3 4 5 5]
4In° x 1
b. f(x)= =4In’x-=
X
, 1
neemu=Inx dan u' ==
X

f(x)=4u® u'

F(x)=%u®=%In*x
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Ve 2
OppV=J(1—4'” xjdx=[lnx—%ln3x]“f=%—%—(—%+%)=%
s X v
Je
Opgave 13:
3x?
a X) =
/() x3+4
) = (x® +4)-6x—3x?-3x? B 6x* + 24x — 9x* B —3x* + 24x B
(x° +4)? (x* +4)° (x° +4)?
~3x*+24x=0
~3x(x*-8) =0
x=0 v x*=8
x=0 v x=2 SN S S S W 35 S S N B
y=0  y=1
dus O< p<1
3x?
b. X) =
/() x3+4
neem u = x° + 4 dan u' = 3x°
f@) ==
u u

F(x)=Inu =In(x®+4)
T’ 3 P 3
OppV = [—5—dx = [n(* + &)} = In(p® +4)~In4=2
v X~ +4
3
In(p +4j:2
4
In@p®+1) =2

1pd+l=¢?

%p:%:ez_l
p3:462_4

p=34e* -4
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