Hoofdstuk 9: Exponentiéle en logaritmische functies

9.1 Logaritmische en exponentiéle vergelijkingen

Opgave 1:
a y,eny;
b. Yo en y;
C. yeny;
Opgave 2:

a  “log6+°log10=>log60

b. *log30-°log6=°log5

c. 2-°log3+°logi="log3*+°logi="log9+°logi="log4i

d %I0915—4-% Iog3:%I0915—%Iog:%“z%Iong—%Iog81:%Iogg=%log2—57
e. -2-*log6+*logl2="log6*+*logl2="log-L+*log12="log="logi
f.  log50-2-log5=log50-log5* = log50—10g25 =log?2

Opgave 3:

a  4+°log3="log2*+°log3="log16+°log3="log48

b 3—%IoglO=%Iog(%)3—%IoglO:%Iog%—%logloz%log8—10

c. 2-log5=10og10®-log5=10g100—Ilog5 = log20

d. “logl2-®log9=2log12 - 2=*log12-?log2°=*log12-*log4=>log3

e. 1-logl6+:1og8=°logl6® +—3=°log4—°log3’=>log4—°>log27="logL

f.  10g500-°10g125=10g500— 3 = 109500 - 10g10° = og500 — 10g1000 = log 1

Opgave 4:
*log6+°logli=tlog9 = 2

?log 27 + 3-?logi=*log 27+°log(1)*=*log 27+°log»="log-2k="log L = -3

216

a
b. °log2-°log50="log2="logLt = -2
C.
d  2-*log6-2-*log3="log6>—*log3*="10og36-‘log9="log4 =1

Opgave S:
a ggloga—glogb _ g::g: _ ﬁ _ gg|09§
g™ b

b. gn~gloga — (ggloga)ﬂ =q" = ggloga“

Opgave 6:
a  3+°log3=*log2®+°log3=*log8+°*log3=>log 24

b. “log(x+1) =3+%log3
?log(x +1)="log 24
x+1=24
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x=23

Opgave 7:

a °logx=3"°log2-2-°log3
*logx="log2°-°log3?
®logx ="log8-°log9
®logx =°log?

r=t

b. “logx =4-?log3
’logx="log4*-?log3
’logx="log16—2log3
?logx="log%
x=2=51

c. *log(x+3)=3+*logx
?log(x + 3)="log2°+%log x
?log(x + 3)="log8+°logx
?log(x + 3)="log8x
x+3=8x
—7x=-3

x=3
d. *log2x =1+%log(x +1)
*log2x="log3+°log(x +1)
*log2x="log3(x +1)
2x =3(x+1)
2x=3x+3
-x=3
x =-3 vervalt
dus geen oplossingen

Opgave 8:

a 5-logx=5-1log3125
logx =1-1-10g3125
logx = 1— log3125°
logx =10g10—log5
logx =log2
x=2

b. *log(2x —1) = 2+log(x + 2)
*log(2x —1)="log(2)+*log(x + 2)
*log(2x —1)="log1+:log(x + 2)
*log(2x —1)="log (x + 2)
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2x—1=7(x+2)

2x—1=3x+3

13x=1%

c. ‘log(x+2)=1-°logx
*log(x + 2)="log3-°logx
*log(x + 2)+°logx="log3
*logx(x +2)="log3
x(x+2)=3
x> +2x=3
x> +2x-3=0
(x+3)(x-1H=0
x=-3 (vervat) v x=1
dus x=1

d.  2-2logx+1=°log(5x —2)
*logx?+°log3=>log(5x — 2)
*log3x* =*log(5x — 2)

3x? =5x-2
3x?-5x+2=0
e 5+41_5+1
6 6
x=1 v x=2
Opgave 9:

a ‘°logx=2+%-"log3
5|ogx=°log 25+ 5log3?
5logx="log25+°l0g+/3
Slogx=°l0g25+/3
x =253

b. ‘log(x+4)+1=23log(x—2)
*log(x + 4)+°%log3=>log(x — 2)®
*log3(x + 4)=*log(x — 2)*
Ax+4)=(x-2)?
x+12=x"-4x+4
—x*+7x+8=0
x> -7x-8=0
(x+1)(x—-8) =0
x=-1lvevat v x=8
dus x =8

c. “log2x—?log(x+3)="logx —2
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?log 2x + 2="log(x + 3)+°log x
?log 2x+°log4=*logx(x + 3)
?log8x="log(x?* + 3x)
8x =x?+3x
~x?+5x=0
—-x(x-5)=0
x=0vervat v x=5
dus x =5

d. ‘*logx=2-°log(x-1)
*logx+°’log(x—1) =2
*logx(x —1)=>log9

x(x-1)=9

x>-x=9

x>-x-9=0

1+4/37

2

x=%+%¢§7 v x=%—%v§7vavdt

Opgave 10:

a p°-2p-8=0
(p+2)(p-4)=0
p=-2 v p=4

b. “logx=-2 v ‘logx=4

x=24=% v x=2*=16

Opgave 11:

ﬂog4=%992=1262

Opgave 12:

a  ‘log(3x—5)+log(x-1) =0
*log(3x —5)-°log(x —1)=0
*log(3x —5)=°log(x —1)
3x-5=x-1
2x=4
x=2

b. °log3x+ 2.5 logx=0
®log3x + 2--°logx= 0
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°log3x=2-’logx
°log3x="logx?
3x = x?
-x?+3x=0
-x(x-3)=0
x=0vervalt v x=3
dus x =3
¢ 2x-*log(3x +5)="log(3x +5)

2v=1 v ‘log(3x+5)=0

x=3% v 3x+5=(%)°
x=% v 3x+5=1
x=%2 v Ix=-4
x=%3 v x=-13

d. ‘*log®x=2-*logx+3

stel p=°logx dan p*=2p+3
p>-2p-3=0
(p+D(p-3)=0

p=-1 v p=3
’logx=-1 v Z“logx=3

x=2’l=% v x=2%=8

Opgave 13:

a —2-:logx=2+log(3-x)
—2—?logx=°log4+°log(3— x)
?logx®=*log4(3—x)

x? =4(3-x)
x? =12 4x
x?+4x-12=0

(x+6)(x—2)=0
x=-6vevat v x=2
dus x =2

b. °log2x="log(x - 4)
*log2x
9 S10g(x -4
%109 g(x—4)

3
002X 3| 0 — )

*log2x=2-*log(x — 4)
*log2x="log(x — 4)*
2x = (x—4)?

2x =x°—-8x+16
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—x?+10x-16=0
x> -10x+16=0
(x-2)(x-8) =0
x=2vervat v x=8
dus x =8

c. 4x-*log(2x-1+3-*log(2x-1) =0
(4x+3)-*log(2x-1) =0
4x+3=0 v ‘log(2x-1) =0
4x=-3 v 2x-1=4°

x=-2 v 2x-1=1
x=-2 v 2x=2
x=-3vevdt v x=1
dus x =1

d. “log?(x+2)+3-7log(x +2) = 0
stel p=2log(x +2) dan p?+3p =0
p(p+3)=0
p=0 v p=-3
‘logx+2)=0 v ‘log(x+2)=-3
x+2=3)° v x+2=(%)"°
x+2=1 v x+2=8
x=-1 v x=6

Opgave 14:

a  3x-2log(x+1)=log(x+1)
3x-?log(x +1)=—2log(x +1)
3x-?log(x +1)+°log(x +1) = 0
(3x+1)-?log(x+1) =0
3x+1=0 v ‘log(x+1)=0
3x=-1 v x+1=2°
x=—%2 v x+1=1

x=—1 v x=0

b. x2-°log(2x+1)+9->log(2x+1) =0
xZ-°log(2x +1) +9-—°log(2x +1) =0
(x> -9)-°log(2x+1) =0
x*-9=0 v °log(2x+1) =0
¥>=9 v 2x+1=5°

Wl Wl

x=3 v x=-3vervat v 2x+1=1
x=3 v 2x=0
x=3 v x=
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c. 27%log®x+2=5"7logx
stel p=°logx dan 2p*+2=5p
2p®-5p+2=0
_5+.9 5+3
=
p=2 v p=
*logx=2 v

w Nk D

logx =3
x=3=9 v x=3%:\/§

d. ®log?x+3¢logx+2=0
®log® x+3-—°logx+2=0
stel p="logx dan p>-3p+2=0

(p-D(p-2=0
p=1 v p=2

*logx=1 v °logx=2
x=5'=5 v x=5=25

Opgave 15:
7 kun je niet al's macht van 2 schrijven
Opgave 16:
a p°+2p=8
p’+2p-8=0

(p+4(p-2)=0
p=-4 v p=2
b. 22=-4 v 2"=2

k.n. x=1
Opgave 17:
a 3-2=8(@3)
3”—2z8-i
3X
1
stel p=3"dan p—-2=8-—
p
p>-2p=8
p°-2p-8=0

(r+2(p-4=0

p=-2 v p=4

33==2 v 3=4

k.n. x="log4
b. 2" =6-5-(1)"
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1
2)(
1

stel p=2"dan p=6-5-—
p

2" =6-5.

p*=6p-5
p?—6p+5=0
(p-D(p-9=0
p=1 v p=5
2'=1 v 2°=5
x=0 v x=°log5
c. 9" =4+3"
(3°) =4+3".3"
(3)°=4+3-3"
Stel p=3*dan p®=4+3p
p?-3p-4=0

(p+D(p-4=0
p=-1 v p=4
3I=-1v 3=4
k.n. x="log4
d 2 =24-2>"
2" =24-2".2%
2" =24-1.(2%)?
stel p=2" dan p=24-1p?
%p2+p—24=0
p>+2p-48=0
(p+8)(p-6)=0
p=-8 v p=6
2"=-8 v 2"=6
k.n. x=°log6

Opgave 18:

a 3*'=10
2x —1="log10
2x =1+°log10
e 1+°log10

2

b. 5.4"?=16
42 =32
x—2="10g3,2
x+2+%l0g3,2 = 2,84

=1+1.%°logl0=155
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c. 9°=2-3+6
() =2-3"+6
(3)°=2-3"+6
stel p=3"dan p*=2p+6

p’—-2p-6=0
+ +
p=2_;/2_8:2_22ﬁ:1i\/7

3 =1+47 v 3 =1-7 (kn)
x=2log(1++/7) =118

2" =1145 v 2r=11-.5
x=?log(1: ++5) =139 v x=log(lL-1y5)=-139

Opgave 19:
a 3% +3 =600

3%.3" +1-3" =600
9-3"+1-3" =600
10-3" =600
3" =60
x=">log60
b. 5x—1+52x—1 :4
51.5°,51.52% _¢4
$5°+4-(5")° =4
stel p=5"danip+ip®=4
tp°+ip-4=0
P2+ p-20=0
(p+9)(p-4)=0
p=-5 v p=4
5 =-5 v 5 =4
k.n. x="log4
c. 3+5(%)"?=18
3 +5.(3%)"% =18
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3 +5-3"%=18

p*>+45=18p
p>-18p+45=0
(P-3(p-19=0
p=3 v p=15
3F=3 v 3=15
x=1 v x=°logl5
d 3+2.})?*=1
3+2-(3H) %=1
342377 =1

dus geen oplossingen
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9.2 Grafieken van exponentiéle en logaritmische functies

Opgave 20:
a T(-30)

b.  f(x)=2"2=23.2"=8.2"

Opgave 21:
a Vv .

y—as,g

b. f(x)="log8x="log8+°logx = 3+*logx

Opgave 22:
a y= 2 7(5,0) y= 2):—5
y=2522%.2"=1.2" dusV__,

S35

b. y=4" Dz p=2.4

y=2-4"=4" .4 =4 dus T(-1,0)
Vo 1
c. y="logx — =2 y="log32x

y=?log32x=*log32+°logx = 5+°logx dus T(0,5)
d. y="logx ERICHEN y =1+*logx

y= %+4Iogx=4log4%+4Iogx=4log 2+*logx="log2x dus V i

Opgave 23:
a f(x)=2logx —B2 5 o(x)=%log(x —3)
b

3 ///é

2

1

0

R o/\ 2 3/4 5 6 7 8 9 10X
-1
2 /

4ff

Cc. Nee, deverticale asymptoot van de grafiek van fisdelijn x =0 dusdit zou na
vermenigvuldiging ook de verticale asymptoot van de grafiek van g moeten zijn, maar
dat isdelijn x = 3. Dus er bestaat geen vermenigvuldiging ten opzichte van de y-as.
Er is ook geen verticale trandatie mogelijk want voor x =1 bestaat /'wel maar g niet.

Vo Wi
d.  g(x)="log(x —3) — =% h(x)="log(4x — 3)
h(x)=*log(4x — 3)=>1og 4(x — 2)=*log 4+°log(x — 2) = 2+*log(x — 2)
dus p=-2eng=2

Opgave 24:
a V

x—as,4

b. g()=4()"=2"-3)"=((2))" B =E@)" ()" =3 dusT(20)
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C. h(x)=4"=(2")"=2"=(( )" =G) " dusV_, .
d h(x)=4"=@) =2 =(DH)* =D > dusV_,_.enV,_

y—as,—3
e gx)=4-@)" % j(x)=4+4-(H*°
JX)=4+4-2)"C=4+4-3) " 3) =4+4-8-(2) =4+32- ()"
dusa=32enb=4

Opgave 25:
AB=g(1)- f(1) =6-1=51

Opgave 26:

a  y=g(*log62)=8-2""% =8-62=12

b. detwee horizontale asymptoten liggen op een afstand 8 van elkaar, dus alleen
f(x)—g(x) =10 heeft een oplossing

c. 0O<a<8

Opgave 27:
a 37t-2=4-3
3143 =6
3'.3+3' =6
1.3"+3"=6
-3"'=6
3 =41
x="log44
y=-3
dus 4 =(°log44,-1 5
N
b.  f(x)-g(x)=6 :
31_2-(4-3)=6
31_2-44+3" =6 U I N B O R E
37+3 =12 f
3.3 +3 =12 3
1.3" 43" =12 y
-3 =12
3'=9
x=2dus p=2

wlh wl

w|h wl

Opgave 28:
a 1-3x>0

-3x>-1

x<3dus D, =(«,3
x+5>0

x>-5dus D, =(-5,-)
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b. *log(l-3x)<®log(x +5)
1-3x<x+5
—-4x <4
x=>-1
dus -1<x<1

o\ v w = o

C. f(x)-gx)=2 v gx)-f(x)=2

*log(1-3x)-°log(x +5) = 2
3Iogﬁzslow
x+5

1-3x _g
x+5

9(x+5) =1-3x
Ox+45=1-3x
12x=-44

—_122
x=-3%

~|-

dus p=-3%2 v p
Opgave 29:
a (%))‘+2 =3-($)"+3

2)"?=3(3)")"+3

(%)x+2 :3'(%)—x +3

2 x _ 1
sel p=(3)" dan %p=3-1+3
p

+3

$p°=3+3p
$p*-3p-3=0
9p°-12p-12=0

12++/576 12+ 24
P=""18 "1
p=2 v p=-3%
@)'=2 v ()=-%
x:%Iogz k.n.
y=43

\

\

<

< < < KL

*log(x +5)—°log(1l—3x) = 2
3 xX+5 4
Iogl_3x— log9
x+5
1-3x
x+5=9(1-3x)
x+5=9-27x
28x =4
1

X=7

b. f(x)-g(x)=4 v gx)-f(x)=4

=" -(33) +3

Vo= 4

intersect geeft x = 3,085

dus p=3085 v p=-0117

»n=303)"+3-(3)""
Yo = 4
intersect geeft x =-0,117

[9

7 -6 -5 -4 -3 -2 -1 o 1 2 3 x

IS & [ IS
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Opgave 30:
a xy;=x,+AB=p+6

b. A4 enBliggen op een horizontaelijndus y, =y,

f(x,)=g(xy)
f(p)=g(p+6)
c qg=y,=f(p)

Opgave 31:

f)=ghkx+13) v gl)=/(x+13)

%|092x = 2+%Iog(x+1%+ 2)
%Iog 2x=%log%+%log(x +33)
%I092x:%Iog%(x+3%)
2x =%(x+33)
8x=x+3%
7x =31

25

x=§

y=*logZ
dUSq:%|Og% v og=2

Opgave 32:

\

< < < < <

<

2+2log(x + 2)="log 2(x +12)
*logi+*log(x + 2)=*log 2(x +12)
>logd (x + 2)="log 2(x +12)
I(x+2)=2(x+13)
x+2=8(x+1%)

x+2=8x+9

—Tx=7

x=-1

y=2

a. detwee verticale asymptoten hebben een afstand van 2, dus alleen rechts van het snijpunt
iser een horizontaal lijnstuk met lengte 2

b. 0O<a<?2

Opgave 33:

f(x)=g(x+2) v gx)=f(x+2)
2x—2 — 8_ 2x+2 v 8_ 2x — 2x+2—2
272422 =8 v 8=2"+2"
22%.2v422.2" =8 v 8=2.2°
%-2x+4-2x:8 v 4=2"

2" =% y=4
x=*log

y=1

dusg=2% v ¢g=4

Opgave 34:
a “log(x*-1)<*log(x +3)

voorwaarde: (x<-1 v x>1) A x>-3
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log(x* -1) ,
’log4

2 2

wzzk)g(x.,_s)

?log(x* —1) = 2-*log(x + 3)

?log(x® —1)=*log(x + 3)*

x> -1=(x+3)?

x?=1=x*+6x+9

—6x =10

5

x=—§

-3<x<-1 v x>1

log(x + 3)

D, =(«<,-1 en (1,-)

D, =(-3,-)

f)-gx)=3 v gx)-f(x)=3

*log(x® —~1)-*log(x +3) =

1. %log(x* -D)-log(x +3) =
?log(x® —1) - 2-?log(x +3) =1
log(x* —=1)-*log(x +3)* =1

2
X _1 _2

(x+3)%
x? -1 B
(x+3?

2(x+3)? =x*-1

2x? +12x+18=x° -1

x> +12x+19=0

’log log2

. :LZJ@ _ 6+ 4T
x=-6-417 (vervalt)

Vv
Vv
\
\

\

?log(x +3)-"*log(x* -1) =1

log(x +3)—1- ’log(x* -1) =1
2-%log(x +3)-*log(x* -1 =1

?log(x +3)*—*log(x* -1) =1

2
’log ();: 3)1 =?log2

(x+3)? B

=2
x?-1

2(x*-1) =(x+3)?
2x2-2=x>+6x+9

x?—6x-11=0
¥ 6i;@ _3+25

dUSp=—6+\/ﬁ v p=3—2\/§ v p=3+2\/§

S =g+ v gx)=/f(x+]

*log(x* —1)=2log(x + 1+ 3)
1. ?log(x? —~D="log(x + 4)
2)og(x? —1)2=2log(x + 4)
(x? —1)% =x+4
x?—1=(x+4)?

x> -1=x*+8x+16

-8x =17

_
8

y="log%

X =

y=*log15-*log8=*log15-3

y =-3+%log15

\

\

<

< < < < K<

?log(x +3)="log((x +1)* 1)

?log(x +3) = 1- ?log(x? + 2x)

2log(x + 3)=>log(x2 + 2x)

x+3:(x2+2x)%
(x+3)%=x*+2x
x?+6x+9=x"+2x
4x =-9

x=-2%

y="log$
y=?log3-?log4=*log3-2
y =—-2+%log3

Vv x:—6+\/ﬁ Vv x:3—2\/§ Vv x=3+2\/§
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Opgave 35:

a A4B=p
AB:BC=1:2=p:2p
dus BC =2p
AC=AB+BC=p+2p=3p

b. y,=2"

ye =g(@Bp)=2""7
¥y =y, dus 27 =2%73
p=3p-3
-2p=-3
p=13
C. g=y,=2"=2%=2J2

Opgave 36:
Xz =p dan x. =2p

f(p)=f(2p)
6p-27"=6-2p-27%
6p-27" =12p-27%
6p=0 v 27 =2.27%
p=0 v 27 =27
-p=1-2p
p=1
g=f)=62"=6-3=3

Opgave 37:

a x,=pdan x.=3p
Y =D)c
f(p)=g(3p)

?log p="log(3p —3)
p=3p-3
-2p=-3

p=13
q=f(13)="logl}

b. y,=2-y,
f(r)=2-g(r)
?logr = 2- ?log(r — 3)
?logr="log(r —3)*
r=(r-23)°
r=r>—6r+9
r2-7r+9=0
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_ 7+413

2
r= 7_—jﬁ =1697 (vervalt) v r=
dus » = 5,303

7

Opgave 38:
xz =p dan x. =3p

Y =DVc

S(p)=71@3p)

8p-(3)" =8-3p-(3)*

8p-(3)" =24p- ()

8p=0 v (I'=3-@)*

p=0 v @'=3"@¥

kn. v @)=
p=3p-1
-2p=-1
P=3

y=f@=4" =4 1=4.1/3=43

w|n

Opgave 39:

a x,=pdanx.=2p
f(p)=g(2p)
3 =10-3%2
37 +3?72 =10
3%2.3% 4+3”-10=0
1.(3")?+3"-10=0
neem r=3" dan {r?+r-10=0
r2+9-90=0
(r+15)(r—6) =0
r=-15 v r==6
3¥=-15 v 3 =6

k.n. p=>log6

q=f(log6)=3"9° -6

b. y,=2-y,
g(r)=2-f(r)
10-32%2=2.3
37?24+2.3-10=0
32.3+2.3 -10=0
13 +2:3-10=0

GETAL EN RUIMTE VWO WB D3H9 §2 17
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21.3 =10
3 —4u
r="log4%
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9.3 Het grondtal e

Opgave 40:
a y

y2

b. ¢=0,6931
c. ¢=210986
Opgave 41:
_ x+h _ Hx x oh _ ox x h
a f’(x):limf(x+h) f(x):”mZ 2 :Iim2 2" -2 m2 2" -1
h—0 h h—0 h h—0
h —
=lim 2 1- 2"
h—0 h
h _ h _ h _
b. /(0 =lim%—2.2° —jim% Lo |im2 1
h—0 h h—0 h h—0 h
h_1
c. f'(x)=Ilim P 2" = f'(0)-2"
Opgave 42:
a 6
s Yy
1 .
b. = bestaat niet voor x =0
X
c. x=0,01 vy, = 2,7048
x = 0,001 ¥y, = 2,7169
x=0,0001 y, =27181
x=0,00001 y, =2,7181
d a=2718
Opgave 43:
a 2e%-e*=¢°
b. 4Je—+Je=3/e
GETAL EN RUIMTE VWO WB D3 H9 §3 -19- AUGUSTINIANUM (LW)



Cc. 5e?-3e®=15¢°
12¢°

d. —=3¢"
de
e eSx _ex — er
f_ ex 'eZ — ex+2
g 5e" —3e* =2¢"
h. e -(e?+1) =e""?+e"
i, e -(e"+)=e* +e"
j. (" +D)%=e* +2" +1
k. (e +3)%=e®+6e>+9
. 6‘32x;ex :6‘3jx ¢ e -1
e e e
Opgave 44:

a  (2+3)2 =4412" 19"
b. (e"+e ™) =e” +2+e™
e -4 (e =" +2)

C. e’ +2
e’ -2 e' -2

Opgave 45:

a (2x+4e" =0
2x+4=0 v " =0
2x=-4 k.n.
x=-2

b. x%" =3xe"

x%e* —3xe* =0

x(x—=3)e" =0

x=0 v x=3 v e =0

x=0 v x=3 k.n.
Cc. x%e'=e"

x%e* —e* =0

(x> =1)e* =0

x>=1 v e" =0 (k.n)

x=1 v x=-1

d ee*-e"'=0
e3x:ex
3x=x
2x=0
x=0

e e*-1=0
e =1
e4x:eO

4x =0

GETAL EN RUIMTE VWO WB D3 H9 §3 -20-
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O
N
=
Q
+
Q
=
Il
o

(2x+De* =0
2x=-1 v =0
x=-3 k.n.

e e 4e =2
(e )’ +e"—2=0
neem p=e* dan p®+p-2=0
(p+2)(p-1)=0
p=-2 v p=1
e'=-2 v e' =1
k.n. x=0
f. e 4+1=2e>
(e*)? —2e* +1=0
neem p=e¢* dan p>*-2p+1=0
(p-1*=0
p=1
e =1
e3x:eO
3x=0
x=0
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Opgave 47:
a f(x)=uxe"
f'(x)=1-e"+x-e" =1+ x)e”

X

e

b. = )
g x+1
vy (x+D)-e"—e' 1 xe'+e'—e"
g =" x1D?  (x+D)?
Opgave 48:
a f(x)=e"+2
f'(x)=e"
b, f(x)=2¢" + =2 +x?
X
f'(x)=2e" —x7? =2¢" —iz
X
c. f(x)=xe"+4
f'(x)=1-e"+x-e" =1+ x)e”
d flx)=-":
e
oy € l-x-et 1-x
109 = =
2e"
€. =
f@) ==

(x=1)-2¢" -2 -1 2xe" —2e" —2¢" (2x—4)e"

S =y (r—1)?
f. f(x)=(2x—4)e*

f'(x)=2-e"+(2x—4)-e" =2¢" +2xe" —4de* = (2x—2)e”

Opgave 49:
5,718

a

b. -0135
c. 20,086

d. 0366

e. 9852

f. —26,229

Opgave 50:
a f'(x)=-le"+—x-e"=(-1-x)e* =0

-1-x=0 v ¢e*'=0

(x-1°

-1
-x=1 k.n. ,
X =— 3
-1
y =e = % 4
GETAL EN RUIMTE VWO WB D3 H9 §3 -22- AUGUSTINIANUM (LW)



1

e

max f(-1) =

b. f'(0)=-1
y=—x+b door (0,0)
0=5h
k: y=-x
Opgave 51:
a (x*-3e*'=0
x*-3=0 v e"=0
x> =3 k.n.
x=+43 v x=-43
b. f'(x)=2x-e"+(x*-3)-e* =(x*+2x—3)e* =0
x*+2x-3=0 v ¢e"=0
(x+3)(x-1H=0 k.n.
x=-3 v x=1
y:6e’3=f3 v oy=-2e
max f(-3) =%
min /(1) =—2e
c. dsx—>-wdane” >0
e* wint het van x* —3 dusvoor x — —oo geldt f(x) = 0
d p=% v -2<p<0
Opgave 52:
2e*
f(X)_eerl
, " +1)-2e" —2¢* -e*  2e* + 2" —2e* 2e”
f(x):( ) X 2 = x 2 = x 2
(e* +2) (e* +1) (e +D
2e
!1:—
A (e+1)?
2e
yP:f(l):_
e+l
y=—2 _ x4bdoor 1,2
(e+]) e+1
2e 2e

.
e+l (e+1)?
2e 2 2e(e+l)  2e _2€2+2€—26_ 2¢°

b= _ - -
e+l (e+1)> (e+1)” (e+1)? (e+1)? (e+1)?
2e 2¢°
X+
(e+1)? (e+1)?
k snijden met delijn y = 2 geeft:

y:

GETAL EN RUIMTE VWO WB D3 H9 §3 -23-
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2e 2¢?
2 Xt > =2 ) .
(e+D) (e+1) "
2e 2¢° b
S
(e+1)2 (€+1)2
2e 2(e+1)? 262
X = _
(e+D° (e+1)?  (e+1)° | 0 |
2 -x—2€2+4e+2_2€2 -1 0 1p 2 @ 3
(e+1)2 (€+1)2
2e de+2
e+ 2
e+1) (e+1)
be+2 (e+1)? 4de+2 4de 2 1
X = 2. — :_+_:2+_
(e+1) 2e 2e 2e ¢ e
1
X, =2+~
¢ e
P’Q':xQ’_xP':Z‘i‘E—l:l-kE:E E:e+1
e e e e o
Opp(aPP'0) =1 PP P =1 2 ey
e+1 e
Opgave 53:

f(x)=e"" =e" met u=ax+b dusu'=a

f’(x):e”-u’:e“’”b-a:a-ea’”b

Opgave 54:
a f(x)zexz”:e“ met u=x"+x dusu' =2x+1

f'(x)=e"-u'= en (2x+1) = (2x +1)ex2”

b. g(x)=x"+2e* =x*+2¢" met u=3x dusu' =3
g'(x)=2x+2e" -u' = 2x + 2> -3=2x+6e>
c. h(x) =xe" =x-e' met u=x?dusu =2x
h'(x)=1-e"+x-e"-u' = e’ txe” 2x=e" +2x%" = @+ 2x2)€X2
d j(x)=3x-e*'=3x-e"metu=2x-1dusu' =2
J(x)=3-e" +3x-e" -u' =31 +3xe* 1. 2=3e"" + 6xe® " = (3+6x)e* !
—x-1
e k(x)= Zexz

T(x)=2¢e""=2"met u=—x-1dusu' =-1
T'(x)=2e" u'=2¢ " —1=-2e"
2 —x-1 —x-1
, X2 =2 - 2x
k'(x) = =

2 —x-1 —x-1
—2xe " —4xe™"
- 4
X
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2x
e +1
T(x)=e” =e¢" met u=2x dusu’=2
T'(x)=e" -u'=e* -2=2e*

(e® +1)- 2™ —e* - 2™

f.I(x)=

I'(x) =
) (ezx +1)2
B 2e™ + 2% — 2e™
(ez’c +1)2
B 262):
(ezx +1)2
Opgave 55:
a f/(x):%.zebc:er
, _ 1
[y =e?=—
1

R e

_ 1 1
k: y:—Z'X'i‘b door (—1,?)
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snijpunt van k en [:

1 3 1
2 3

lw

X=-

b.  h(x) = f(x)+g(x)
)= f'(x)+g'(x)=e* —e2=0

er :e—x—3
2x=—-x-3
3x=-3
x=-1

1_1 . 1_1 2 3
e? 2% e? 2% 2% 2¢e°

minA(-1) =1e? +

3
B, 2[2—62,—>>
Opgave 56:
a f()C) _ e%x272x+2 7
F(x)=e" " (3x-2)=0 2
TR0 v 1x-2=0 j
k.n. Ix=2 2
) _2 1 -1 } 0 1 2 3 4 6 7 8
min f(4)=e"=—
e
1
B, . =|—,—>
f {ez >

b.  Opp(OPOR) = OP-PQ = p-e*" 2"
0pp' =1. e%p2_2p+2 +p- e%p2_2p+2 ) (ip 3 2) 0

2
1,2 1.2 1,2
<P -2p+2 2 <P -2p+2 <p°-2p+2
e’ +ip“-e’ -2p-e* =0

e%pazll+2 -(1+%p2 -2p)=0

e%p2-2p+2 =0 v %p2_2p+1:0 2 ° o1 2 3 4 5 8
k.n. p*—4p+2=0 )
) ;
:4_—\/§=2i\/§

2
de oppervlakte is minimaal voor p =2— V2

Opgave 57:
a  filx)=(x-D% e
flx) =2(x-1) - +(x=1?- 2>
=(2x-2)-e* +2(x-1)?% >

GETAL EN RUIMTE VWO WB D3 H9 §3 -26- AUGUSTINIANUM (LW)



=(2x*-2x)-e* =0 5
2x°-2x=0 v e* =0 i
2x(x-1)=0 k.n.
x=0 v x=1
max f,(0) =1 | / )
min /(1) =0 R

b.  f/(x)=2(x—a)-e* +(x—a)’ 2>

=(2x—2a)-e*” +2(x—a)?-e*

=(2x* +2x—4dax+2a° —2a)-e* =0
2x%+2x—4dax+2a*-2a=0 v e* =0
2x° +(2-4a)x+2a* -2a=0 k.n.
x*+(1-2a)x+a*-a=0

e 2a) +/(1-24)? ~&a® —a) —1+2a+1-4a+4a” —4a® + 4a

2 2
_—1+2az1
2
-1+2a+1 2a -1+2a-1 2a-2
X=———=—=ag VvV Xx= = =a-1
2 2 2 2

x,=a-lenx,=a
C. f(x3)=f(a)=0dusy=0
A y=/(e)=fa-D=(a—1-a) - =D = ¢

dus y = e*
e f/(0)=2a"-2a<0 21
2a(a-12)=0 N
a=0 v a=1 )
O<axl1 TNA 2
1
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9.4 De natuurlijke logaritme

Opgave 58:

a e"logZ-x — (e“|092)x — ¥

b, [2°] =[¢"%] =[¢"]’ met u=*log2-x dus u’
[eu]r — eu 'Z/l’ — e“logZ-x_eIngz 2x_e|ogz

Opgave 59:
Ine=1Ine* =1

|n€\/_=|ne%:1%

Ini=Ine™*=-1

1=Ine’ =0

3Ine¥fe =3-Ine” =3.11 =4

In?e® =(Ine®)*=3*=9

In®e? =(Ine®)*=2°=8

" e = 4" 7472 =7+ 49=56

%InS _ e|n55 5% _ \/g
30

Qe "o a0 oo

In10 In3
e e =1

e
w
I

Opgave 60:

a e¥=12
3x =1n12
x=3In12

b. 5e* =60
e =12
2x =1n12
x=1Inl12

c. 6+e> =10
eO,Sx — 4
05x =In4
x=2In4

3
=10
er

2x _ 3
€ 10

— 3
2)C = InE

d.

—1In3
x=3Ing

Opgave 61:
2In3+In4=In3% +In4=1n9+1n4=1n36

4+In3=Ine* +In3=1In3e*
1+1n10=Ine+1n10=1n10e

a
b. In20-3In2=1In20-1n2°=In20-In8=In2 =|n21
c
d
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e 1+2In6=InVe+In6% =Inye +In36=In36Ve
f. e+In2=Ine’ +In2=1In2e*

Opgave 62:
a Inx=-1

o
S

h
=
+
N

N—r
Il

|

N

-x=+4-2
e
x=2—§
e Infx=1
Inx=% v Inx=-3

f. Inx=1+In5
Inx=Ine+In5
Inx =Inbe
x =be

Opgave 63:

a 47 =20
el—3x — 5
1-3x=1In5
-3x=-1+In5
x=3-3In5=-0,203

e® =100
x2 =1n100
X

=+/In100 =2146 v x=-/In100 =-2146

b.

Opgave 64:
a 3xlnx=2Inx

3xInx-2lnx=0
Inx-(3x—2)=0
Inx=0 v 3x=2
x=e’=1 v x=2
b. Inx-Inx=0
Inx-(Inx-1) =0
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Inx=0 v Inx=1
x=e’=1 v x=e

c. xIn(x+1) =4In(x+1)
xZIn(x+1) —4In(x+1) =0
In(x+1)-(x*-4)=0
Inx+1)=0 v x*-4=0
x+l=e’=1 v x*=4
x=0 v x=2 v x=-2 (vervat)
x=0 v x=2

d In*x-2Inx-3=0
neem p=Inx dan p*-2p-3=0
(p-3(p+1)=0
p=3 v p=-1
Inx=3 v Inx=-1
x=e® v x=et=1

e In(x+3)—-In(x-1)=1In2

x+3

In =In2

x-1
x+3:2
x-1
2(x-)=x+3
2x—-2=x+3
x=5

f.  2Inx=In2+In(x +4)
Inx? =1n2(x + 4)

x?=2(x+4)
x2=2x+8
x2-2x-8=0

(x-dx+2)=0
x=4 v x=-2 (vervat)
x=4

Opgave 65:
a f(x)=3"°*=3"metu=4x-3dusu’ =4

f'(x)=3"-In3-u'=3"7.In3-4=4In3.3*3
b. gkx)=(2x-1-2°
g'(x)=2-2"+(2x-1)-2"-In2

2" +1
C. h(x)=
W)=>
h,(x)_(2x—1)-2)‘-In2—(2x+1)-2)‘-ln2_22)‘-In2—2)‘-In2—22x-ln2—2"-ln2

(2" -1° (2" -1°
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_—2.In2.2°
(2 1?2

Opgave 66:

a f(x):22)‘—2x
f’(x):22x-In2-2—2x-In2:(2-22)‘—2x)-|n2:0
2.2% -2 =0
22x+l:2x
2x+1=x
x=-1
y:272—2712%—%:—
B, =[-%,—)

b. f'(0)=In2
dusO<a<lIn2 v a>In2

Al

Opgave 67:
a f(x)= AR

) =271 In24272.In2.~1= (2** —27?).In2=0
2x—l _ 2—x—2 — O

ZX—lzz—x—Z
x-1=-x-2
2x=-1
x=-1
y:2_1%+2_1%:2.2_1%:2_%:%:%\/5
Bf:[%\/z—ﬁ
b. f'(x)=(@2'-2"?)-In2=-1In2
2x—l — 2_’)(_2 = —%
2—1_2)(_2—2_2):_‘{_%:0
X 1
32 g +i=0
neem p:2x dan %p_%i_i_%zo
p
2p—1+1:0
p
2p°-1+p=0
_—1+49 143
4 4

x=-1dan y=2 dus (-13)
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c. f'(x)=@2"'-27?)-In2=-3
y, =2+ -2"%).In2 en y, =-3
intersect geeft x =-4,1233
y =4,3855
b=y+3x=43855+3--41233=-7,984

Opgave 68:
a [x]!:[e“']x]!:[eu]! ma uzlnx er] ul:[lnx]l
JInx]" = x-[Inx]’

[eu]!:eu .ur:elnx

ook geldt: [x]' =1

b. x-lnx]"=1
, 1
dus [Inx]" ==
X
¢ g(x)= Iogx:Inx: 1 Inx
‘log2 In2 In2
oy 101 1
g(X)_IHZ x xIn2
Opgave 69:
a [In6x]’:[In6+lnx]'=[In6]'+[lnx]’:O+1:1
X X
, 1
b.  f(x)==
X
, 1
g'(x)==
X
1
h'(x)=——
() xIln2
Opgave 70:
a [Inx®] =[6-Inx]' = 6-[Inx]' =62 =2
X X
, 2
b. fi(x)==
X
, -3
g'(x)=—
X
py="1
X
Opgave 71:
1-Inx
a f(x)=
X
-_1—(1—In )-1
o x L1 24lnx -2+Inx
)= : Sttt Sl
X X X
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=)

g(x)=xInx

g’(x)zl-lnx+x-1:|nx+1
X

c. f(x)="log(4x-1)
et g4
f(x)_4x—1 4z (4x-1)-In2
d f(x)=|n3x
X
1
x-——In3x-1
f'(x) _ X g _ 1- |I’213x
x x
e f(x)=x-Inx®

f’(x)zl-lnx3+x-§:|nx3+3
X

f.  f(x)=°logx®

1 2
(x) = — . 2x. L —
A ¥ T g
Opgave 72:
a  f(x)=In(x*+2x)
2x+1
'(x) = (2x+1) =
S x2+2x( ) x% +2x
b. g(x)=In2"=x-In2
g'(x)=In2
c. h(x)=%log(x*+1)
B(x) = 1 1 2x

s 2x- =—
x“+1 In2  (x“+1)-In2
d.  j(x) =log4x?
1 1 2
2-8x- =
Ax InN10  xIn10

J'(x) =

Opgave 73:
a f(x)=x-In*x
f'(x) =1-|n2x+x-2|nx-1: In® x + 2Inx
X
b. g(x)=x*%log4x

1,1

'(x) = 2x-*logdx + x* - — 4. —
&) J 4 " In3

= 2x-3log4x+i
In3

c. h(x)=log®(4x)

h'(x) = 2-Iog4x.i,4, 1 _ 2-log4x
4x In10  xInl0
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d. j(x)=In*(4x* +1)

1 16xIn(4x” +1)
'(x) = 2In(4x® +1) - 8x =
J)=2n@ ey 4x% 11
Opgave 74:
a en-lnx — elnx" :xn
ninx u ' 1
b. y=e"""=e¢"metu=n-Inx dusu'=n-=
X
C. y! :[errlnx]l — eu 'u! — en-lnx ‘n 1 — en~|nx E
X X
d. [xn]! :[(elnx)n]! :[en-lnx]! :en~|nx E — (elnx)n 2 :xn E — n'xn—l
X X

er is geen beperking voor de waarde van n

Opgave 75:
a f(x):lomx:O
X
10Inx =0
Inx=0
x=e’=1
10
x-——=10Inx
, 10-10Inx
f(x)=—"— = >
X X
/'Q)=10
y =10x+ b door (1,0)
0=10+5b
b=-10
y=10x-10 s
, 10-10Inx ’
b. f(x):T:() 3 /\
10_10|nx:O 400 2 3 a4 5 8 1 & &6 10
-10Inx =-10 :
Inx=1 z
x=e .
max f(e) =L
C. stex,=pdanx.=2p
Ys =Y
f(p)=71(2p)
10lnp 10In2p
p 2p
20Inp 10In2p
2p 2p
20Inp =10In2p
2lnp=In2p
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Inp®=In2p

p*=2p

p>-2p=0

r(p-2)=0

p=0 v p=2

10In2
> =

5In2

vervalt qg=1(2)=

Opgave 76:
X
a f(x)=—

Inx
Y4 :f(%) :_%

Inx-l—x-1 Inx—1
’x = x: ~
/') In? x In? x
-1-1
"(1 :—:—2
f(e) 1
y=-2x+b door (-1
—?:—%4‘1)

Inx-1=-6In°x
6Inx+Inx-1=0
neem p=Inx dan 6p*+ p-1=0

_ —1+4/25

P="

15 145 1
A TR

Inx=-% v Inx=3

X =e
y==7 y=3-e
+ P en {le,3%e)

NI

Opgave 77:
a  f(x)=In(2x* + 4x +10)

1 Ax+4 4
'X)=—5———(Ux+4)=————=0
S = a0 Y T e a0 \/

4x+4=0
4dx =4
x:_l 5 5 4 3 2 o 1 2 3 i1 5
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y=1In8

B, =[In8,—)

von 4x + 4 .,
b. f()C)_szJr4x+lO_E
2(2x% + 4x +10) = 5(4x + 4)
4x* +8x+20=20x+20
4x* -12x =0
dx(x-3)=0
x=0 v x=3
y=In10 y=1In40
(0,In10)  (3,In40)

, 4x+4
C. ==
/') 2x? +4x+10
2x%+4x+10=4x+4
2x° =-6
kan niet, dus geen oplossingen
Opgave 78:
4
a In2x=In—
X
2x:ﬂ
X
2x2 =4
x2=2
x=+2 v x=- 2 (vervalt)
y:|n2\/§
(V2,In24/2)
b. In-0
X
ﬂzeozl
X
x=4

g(x)= Inﬂ =Ind4-Inx
X

gl)=-1
X

g =-1
y=—%x+b door (4,0)
0=-1+5b

b=1

y=—2x+1

C. f(x)-gx)=2 v gx)-f(x)=2
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In2x—lnﬂ:2 Vv Inﬂ—Ian:Z

X X
2x 4
In—=2 v In2=2
4 2x
X
2
|n%x2:2 Vv In—2:2
X
2
%xzze2 v —2:e2
X
x? = 2¢? v x?=2

eZ

x=e2 v x=-e2 (vervdt) v x=%\/§ v xz—%\/i (vervalt)
dus x=ev2 v x:%\/z

4
d yz;=In2xeny.=In—
X

=2y + V¢ =%(In2x+lng = 2(In8) = $In8 dus onafhankelijk van p
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9.5 Diagnostische toets

Opgave 1:
a  *log5+ 2-]log2=2log5+°log 2°=%log5+°log4=>log 20

b. 3-?log5=?log8-?log5="log?
c.  *log8000 + 3-*logi=210g8000+°log(%)*=?10g8000+°logi=>l0g64 = 6

Opgave 2:
a 2-%log(x—1) =1+°logl8

?log(x —1)*=*log2+°log18

?log(x —1)*=*log36

(x-1)?=36

x-1=6 v x-1=-6

x=7 v x=-5(vervalt)
b. “logx =3-*log(x + 2)

?logx=>log8-?log(x + 2)

2Iogxzzlogi
X

+2
8
X =
x+2
x(x+2)=8
x> +2x-8=0

(x+4(x-2)=0
x=-4 (vervat) v x=2

Opgave 3:
a Zlogx-:log(x-1) =3
2 f—
2l0gx - Ic;g(xll)_
log3

’logx+2log(x—1) =3
?logx(x —1)="log8
x(x-1)=8
x*-x-8=0

L1433

2
x=11+133 v x=1-1./33 (vervalt)
b. log?x-5-logx =6
neem p =logx dan p*-5p =6
p?-5p-6=0

(p-6)(p+)=0
p=6 v p=-1
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logx=6 v logx=-1

x=10° v x:lO_lzl—l0

Opgave 4:

a 3+6-3)"=5
3"+6-i—5:0
3x
neem p = 3" dan p+6-£—5=0
p
p’+6-5p=0
(p-2(p-3)=0

b.

C.

d.

p=2 v p=3

=2 v =3

x=°log2 v x=1

9" =3"+12
(3)°-3"-12=0

neem p=3"dan p°—p-12=0
(p-4)(p+3=0

p=4 v p=-3

3F=4 v 3F=-3
x="log4 k.n.

dus x=°log4

9" =3""4+4
(3)°=3-3"+4

neem p=3"dan p*=3p+4
p?-3p-4=0

(p-H(p+1)=0
p=4 v p=-1
3FF=4 v 3F=-1
x="log4 k.n.
dus x=°log4

3x+2 +32x+1 :12
3.3 +3.3 =12
9.3 +3-(3)%*=12
neem p =3"dan 9p +3p® =12
3p?+9p-12=0
p2+3p—4=0
(p+4(p-1)=0
p=-4 v p=1
3I=-4 v 3'=1
k.n. x=0
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Opgave S:
V

a y=3 —Ui, y=1.323%.3=3"

dus 7(10)

b. y=*logx —C2> y=-2+°logx="logi+’logx=>logix
dus V, ..o

Opgave 6:

a f(x)-g(x)=2 v gx)-f(x)=2
FT_4-(2-3)=2 v 2-3F-(3"1-4)=2
371 _4-24+43 =2 2-3"-37114=2

v
3'.3°+3" =8 v =3 -3"=-4
1.37+3" =8 v 3+37"=4
3-3"=8 v 3+31.3 =4
3'=6 v 3+1.3'=4
x="log6 v 4.3 =4

3'=3

x=1

dus p=®log6 v p=1
b. f(x)=g(x+D) v gx)=/f(x+D)
31 _4=2-3"  2-3F=3_4

3 +3" =6 v -2-3'=-6
31.3°43.3=6 v 3=3
1.3°4+3.3' =6 v x=1
31.3'=6 y=2-3=-1
3 =14

x="logl¢

%log12-1 Slogld - _ _
y=3 ~4=3"75.3"-4=1¢4-1-4=-32
2

g=-3¢ v g=-1

Opgave 7:
a x,=pdanx.=3p

g(xp) = f(x¢)
log4p=>*log(3p +3)

4p =3p+3
p=3
g="log12

b.  f(p)=2-g(p)
log(p +3) = 2-*log4p

“log(p +3)="log(4p)*
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32
1+/193 1-4193

= = 0,47 = =-0,40 (vervalt
P="3 VPT T ( )
Opgave 8:
a 3 e = 2—(33 =2e
€2 €2

b. (e* —5)°%=¢e® —10e* + 25

Opgave 9:

a 3xe"—e' =0
e"(3x-1)=0
er=0 v =1

k.n. x=1%

ezx—1:e§
2x—-1=2
2x =2
r=
I e4x_ex+1:O
e4x :ex+1
4x=x+1
3x=1
y=1

3
d. e*+2" =3
(e*)*+2e* -3=0
neem p=e* dan p*+2p-3=0
(p+3(p-1=0
p=-3 v p=1

e"=-3 v e' =1

k.n. x=0
Opgave 10:
a  f(x)=2e" —3?
f'(x) =2e" —6x
GETAL EN RUIMTE VWO WB D3H9 Diagnostische toets “a1-
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x2+1

b.  f(x)=

ex

e’ 2x—(x*+1)-e"  2x—(x*+1) -x®+2x-1

f’()C) = (ex)Z ex
f(x) =" +De

f'(x)=2x-e" +(x* +De* = (x* + 2x +1)e”

d f)=—2

o

e

x2+1

(x*+De* —e*-2x _ x%e" —2xe" +e*

X

e

(x® = 2x +1e"

S =y (2 +1)?
f(x) — x262x71

f(x) = 2xe® ™ + x%e® - 2= (2x% + 2x)e™
f. fx)=e "

fr(x) — ex2+9 .2x = 2xex2+9

(1)

Opgave 11:
ex
a flx)=—
X
, x-et—e'-1 (x-1e"
=t et Bl g
X X
(x=De*" =0
x=1=0 v ¢e"'=0
x=1 k.n
y=e
min f()=e
b. x,=2 y, =31
Q=5
y=21e?.x+b door (2,1e%)
le?=1e+b
b=0
I: y=1e® -x
Opgave 12:

1
a Ine®-e)=Ine™ =31
b. Ine%:lne*:—z

Opgave 13:
a 4+In3=Ine* +In3=1n3¢*

b. In10-4In2=1n10-1n2* =In10-In16=InL¥ =

(x* +1)?

5
In3
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Opgave 14:

a 2Ilnbx=16
In5x =8
5x =e®
x=1e®

b. In*5x=16

InN5x=4 v Inbx=-4
Sx=e* v 5x:e’4:ei4

4

=1 -1
x=3e VvV x=,5

c. 2Inx-Inx=0
Inx-(2Inx-1) =0
Inx=0 v 2Inx=1
x=1 v Inx=1%

x=1 v x:e%:\/z
d In9x+1)-In(x+2)=1In4
Ox +1

xX+2
9x+1:4
xX+2
Ix+1=4(x+2)
9x+1=4x+8
5x=7
x=12

In =In4

Opgave 15:
a f(x) — 23x—4

f'(x)=2>*.In2-3=3In2.2%"
b. f(x)=x-3"
f'(x)=1-3"+x-3"-In3=(1+xIn3) - 3"

¢ f(x)=In(x-3x)=Inx® =4Inx
ot 1_4
f(x)—3 x 3
d.  f(x)=*log4x
e tog 1
S = 2™ T2
e f(x)=log(5x - 6)
F) =5 >

5x—6 _ In3 (5x—6)-In3
f. f(x)=In3x%+3
1) = ' 6x 2x

3’ +3 . 3x’+3 2+l
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Opgave 16:

a f(x)= 343 B
f'(x):3x_1-|n3+3"x+1-—1-|n3 ’

= (.':3)"1 —3'“1) -In3=0 .

3)(—1 _ 3—x+l — O 5
3)(—1 — 3—x+l
x—1=—x+1
2x=2
x=1
y=30+30=2 S
B, =[2,-)

b. f'(x)=@"*-3".In3=2In3
3)(—1 _ 3—x+l — %

3—1 _3x _31 '3—x :%

p>-8p-9=0
(p-9(p+1)=0
p=9 v p=-1
3F=9 v 3F=-1
x=2 k.n.
y=3+3"1=3+1=3%
dus (2,33)

Opgave 17:
a f-"2_o
X
Inx=0
x=1
1
x-—=Inx-1
, 1-Inx
S(x) = xxz =
fM=1
y=x+b door (1,0)
0=1+b
b=-1
y=x-1
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b, f(x)="—F=0 :
x 1
l_lnx:O 0
2 4 o /i 2 3 4 5 8 1
|I‘lx:l 1
X = )
—1 .
By =(ee )
5
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