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

GETAL EN RUIMTE VWO WB D3H9 81 -3- AUGUSTINIANUM (LW)



?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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