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
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21.3 =10
3 —4u
r="log4%
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