Hoofdstuk 7: Exponenten en logaritmen

7.1 Machten met gehele exponenten

Opgave 1:

a ja

b. nee

c. ja

Opgave 2:

a 2a%-44°=84°

b. —-5¢"-a®=-54"
_ 6

C. 28a =-4q°

Ta

d. (-4a)* = 256a*

e —(3a4)2 =-94®

f. (—2a2)5 =-324"

g. (_a3)3 — _a9

h. (5a)3 =3¢ =1254°% - —3a = -3754"

9q* ?
(—] =(94°%)* =814°
a

Opgave 3:
a (ab)'-a=a"h* a=ah*
b. (-2ab)®-b=-84a°b°-b=-8ah"
c. (3a)®+(2h)* =9a® + 4b*
d. (32)®-8a®=274°-8a® =194°
e (2a)’+(-a)’=1a’+a®=1%a"
f. (5a")? +(-a®)* = 254° + a® = 26a°®
Opgave 4:
a. degrafieken zijn hetzelfde
b. vy =£

X
c. x°=1
Opgave 5:

a. deexponenten zijn steeds 1 hoger (of lager)
de uitkomst wordt steeds verdubbeld (of gehalveerd)

bh. 2'=2
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274:16
Opgave 6:
a a’-a*=a3
b cz“-ie:a“-a_ﬁza_2
a
3
a 5
C. —=a
a—2
d (a73)4:a712
3
e a“;ig:a“.aT:cﬂ
a
f. a :a°=d’
1 3
o (&) -@r-ar
h. 1=4°
i. a* (@) ?=d*>a’=a"
Opgave 7:
a 4‘3_i3=i
4 64
b (s)y2=2 8 36
- 62 5% 25
_ _ 1 1
I (31)4_34_3_4:§L
L, 2% B?
_ , 52 27
e (29)7%=() Ee=iar ik
o . 37 7°
f. 1:(2) sLig=lig=lif=j
Opgave 8:
2 ., 6b?
a 6a”°-b _?
_ 1
b %614:?
5 2
C 261 —E
d 3a-b7? %
_ 33
e 3a2b3_7
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7.2 Machten met gebroken exponenten.

Opgave 9:
a ja

b. degrafieken zijn gelijk

Opgave 10:
a 5% :i/g
o 7ioiol
7 A7
c 2a§ =2-3a?
d —a-° =_31: -1
ag 5 a3
e 4a?h = 4b2 = 4\/23
a a
1 1 % .3
f 3a3bh 2 = 3a1 = 3 \/Z
p: b
Opgave 11:
a X =x%

1 1 -2
Ry i
X x?®
1 - 1
d s==%x'=x"
X
1
\/x_xz_ 1
e. 3——T—x
X x3
1 2 11
f Nx-Xx?=xz-x*=x°
x2 2 1
. =—=Xx"
9 4f 3 3
X X
1 1
2 2 3 23
h x-i/;_x x3_x3_1g
- 1 -1 X
N R
Opgave 12:
1 1
3 > 3>
a 8/2=2%.2"=2%
3
b, S _2 _o%
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€. i/%:\/%:@:3i:3é

f. ﬁ@:%-mi =102-10° =10

g %-%/%2—13-31/2—12 =283 —02. 020

h. 10-301=10"-310" =10*-10* =10°

1
-11

Opgave 13:

a x%:xz-xézxz-i/;

b. 2% =22.2" =42

c. 2¥3=2%.2=8.2"
3

Opgave 14:

a 118"°=118°.118" = 2,29-118"

b. 131°?=1317-131° = 058131

c. 0,78“°¢ =(78%.0,78" = 0,86-0,78"

d. 115% =115'.115% =115. (115%)" =115.1,32°

e 1221 =1221.120% = 0,82 (1,22%) = 0,82-1,49°
f. 835" —83504.8355 = 2,34.(835°)" = 2,34-2,03"

g 835" =(835°)" = 2,03

h. 072222 = 72%24 = (,72724.0,72% = 2,20-(0,72%)" = 2,20-0,52°

Opgave 15:
a x*®*=50

x =50 =879
b. x3=5
x= ’\37% =0,58
c. 3-x¥®41=27
3.-x2% =26
x2,25 — 8%
x=2%82 =261
d 5x'=7
xt=14
x=914=071
e 4-x4+16=500
4.5 = 484
x =121
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x = 9121 =0,070
f. x°= \/5
x =%/+/3 =1,063

Opgave 16:
a b5x™+7=19

Bx 1% =12

xt2=24

x =324 =0,482
b. 4x°*-5=109

4x%% =114

x%* =285

x =2%Y28,5 = 4336,228
C. x% =10

x=410=5623

x® =(12%)* = 23137,79

x =3/23137,79 = 28,495

Opgave 17:
a B=20+07-17"* =T72euro

b. 20+0,7v"* =97
y, =20+ 0,7x"% en y, = 97 intersect geeft: x = 22
dus v =30+ 22 =52,

C. y,=1648 intersect geeft x =164 dus 164

d nee
adsv=20dan B=86
dsv=40 dan B=211

ur

Opgave 18:
a F=(2000-16,3-60)(-5—-20) 1668 — 11min
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b.

C.

(2000 —16,3v)(~5— —18) %% = 20
(2000 —16,3) - 0,0139 = 20
2000-16,3v = 1442

~16,3v = -558

v =34k,

F =23=0,25uur =15min en v = 40 (rijwind)

(2000-16,3-40)(-5—-T7) *® =15

y, =1348(-5—-x) *° en y, =15 intersect geeft x =-19,8

dus bij — 20° C of kouder

Opgave 19:

a P=a-0%

b.

81l=a-32%°
81=a-183
a=0,44
B 1
y=a- (L8
1

) 1ot8L

a=16-12"" =1437

16=a

Opgave 20:
a

T=a R

19=a-2,95"

19=a-507

a=037

T =0,37-35,6° = 78,6 dagen
0,37R*® =1 = 0,625

R =169

R ="91,69 =142

dus 1,42-10°km

Opgave 21:

a

b.
C.

W=a -m*"®
6700 =g - 40°"7

6700 =159q

a=421

W =421-4" =1191kJ
421-m®™ =50000
m®”® =1188

m=°791188 = 585kg
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7.3 Exponentiéle functies

Opgave 22:

a

b. stijgend

c. f(-10)=98-10"

£(~20)=9,5-10"
£(~100)=7,9-10%

d. asjevan x=-10 naar x = -500 gaat, halveer je bij iedere stap de uitkomst, dus je
uitkomst blijft positief. De Gr geeft O.

e nee
Opgave 23:

a daend

b. éénoplossing, geen oplossingen
Opgave 24:

a

b. spiegelenindey-as

Opgave 25:
a

b. y,,defactoris3
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Opgave 26:

b. trandatie over (0,5) :

Opgave 27:
a trandatie over (3,0)

b. trandatie over (-4,0)
c. trandatieover (b,0)

Opgave 28:
a

1
%
P -4 -3 -2 -1 o

‘

b. factor3
c. factor ¢

d. ermoetin het boek staan y, = 2“ danisdefactor <

Opgave 29:

a y=3 2D, ,-_3*2_1
HA: y=-1

b. y=3 &, 3145
HA.: y=5

C. y — O,5x Vx—as,2 y — 2 . O,5x 70,3) y — 2 0,5)( + 3
HA. y=3

d y=07" Ll , ,-_3.07° —©, ,-_3.07°+5
HA.: y=5

e y= 2 Vy*as,% y= 23x Vx—-as,3 y= 3. 23x 7(0,4) y= 3. 23): +4
HA.: y=4

f_ y= O,8x Vy—as,Z% y= 0,80,4): 7(0,-10) y= 0,80,4): _10
HA. y=-10
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a B=<-6,->> HA.: N=-6
b. B=<¢«.,5> HA.. N=5

C. B =<«-,1000> H.A.: N =1000
d. B =<«,1000 > H.A.: N =1000
Opgave 31:

y=3 Ui, o1z 703, _1.37,3

a

b. y — 3x S x—as y — 3—x 7(0,-1) y — 3-){ _1

C y — 3){74 _ 5 Vx—as,3 y — 3 3);74 _15
d

y= 3* Vx—as,3 y= 3.3 T(4,-5) y= 3. 3x—4 -5

Opgave 32:
Opgave 33:
Opgave 34:
Opgave 35:
a y= 2F M} y= 2“’3 -4

b. B=<-4,->>
c. y=2-4eny,=-1
intersect geeft x = -1,42

dus x <-142
d f(3) =60 _
—-4< f(x)<60
Opgave 36:
a
y = 2X % y — 2x _ 2
y = (%)x 7(1,2) y= (%)x—l )
b. B,=<-2,->

s
B, =<2,>>

c. y=2"-2en y,=()"+2 intersect geeft x =215
dus x > 2,15

d p<-2
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Opgave 37:

a
b. -3<p<-1
c. f(2=-2

dus -3< f(x)<-2
d f@O=-25

g =63

AB=63--25=655

e y,=2""-3eny,=4-05"°-1 intersect geeft x, =5 en x, = 2,415

PO =5-2,415= 2,585

Opgave 38:
a x,=35

b. 2)573 :\/E
23 =22
x—3=3

x=3

N~

Opgave 39:
a 2x+1 — 64
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NI

2" =1.2

2

1
-1

2" =2
x=-13

f. 2°5=16J2
2x+5 — 24 . 2%
2x+5 — 24%
x+5=43
x=-3

g 57 =()
5x+6 — (5—1))C
5x+6 — 5—x
x+6=—x
2x=-6
x=-3

h. 3*1=27y3
32x+l — 33 X 3%
32x+1 — 33%
2x+1=33
2x =23
x=1%

i. 10" =0,01
102x+1 — 10—2
2x+1=-2
2x =-3
x=-13

Opgave 40:

a 2"+1=17
2" =16
2r =24
x=4

b. 3*-2=25
3 =27
=3
x=3

c. 5.2°=80
2" =16
2r =24
x=4

d 10-3" =270
3 =27
=3
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x=3
3.87* =48
87" =16
f -2
2673): — 24
6-3x=4
-3x=-2

— 2
X =73

3.2 +4=28
3.2°=24
2°=8
2r=23
x=3

526 — 0,04

2x-6 _ 1
577 =%

52x 6 — 5_;|_2
52x—6 — 5—2
2x—-6=-2
2x=4

x=2

3.7 =147
73x+l — 49
73x+1 — 72
3x+1=2
x=1

b (V2)"* =)
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25x+2 _ 2,2))6
2%x+2 _ 2_2x
IX+2=—-2x
25x=-2
—_4
5
dus x > -2
c. (F)=+2
2—2x — 2%
-2x=3
x=-%
dus x < -2
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7.4 Logaritmen

Opgave 42:
a :3

b. 3

Opgave 43:

a 2'=3
x="log3

b. (3) =7
x:%|0g7

Opgave 44:
a 2log5=129°_ 53
log2
_log0,6

b. *log0,6
g log4

-0,37

Opgave 45:

a 2°'=15
x—1=*log15
x =1+%logl5

b. 1+2° =15
2" =14
x=°log14

c. 4+37=25
3x+l — 21
x+1=log21
x =-1+°log21

d 14-2"2=2
_ox3 __12
2% =12
x+3=%log12
x =-3+%log12

e T7+47 =12
4> =5
2x="log5
x=1-"*log5

f. 3.5"'=60
52x+1 — 20
2x +1="log 20
2x = —-1+°10g 20
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Opgave 46:
2* =32 heeft als oplossing x="10g32

2* =32 heeft alsoplossing x =5 want 2° = 32
dus ?log32=5

Opgave 47:
’log4=*log2® = 2

a

b. “log2=*log2' =1

c. ‘*logi=*log2™*=-1

d.  2logy2=2log2: =4

e “logi="logt="log2™ = -2

f.  %logl=*log2° =0

g log4v2="log(2® - 2*)=*log2”* = 23
h. Zlogiv2=2log(} - 2?)=*log2 % = -24

Opgave 48:
*log27="log3® =3

a

b. "log49="log7* =2

c. ‘logg="log%="log3™ = -4

d. *°log1000=""log10°® =3

e.  log0,01="10g107? = -2

f.  log014y10="log(10™-10?)="log10 * = —1
g ‘logl="log7° =0

h. *log23=*log23' =1

Opgave 49:

a °log0,2=°logi=°"log5™ =-1

b. *log3v3="log(3" - 3*)="log3" =11
>log8=*log2°="log(2 ) *=>log(3) * = -3

c.
d. %Iog%:%log(%)z =2

e °®log4=‘log(4*)*=*log(d)t =-1
f.  *log0,25="logi="log4 ™" =-1

g log7="log(7 ) *="log(2)* = -1
h

%Ioglz%log(%)o =0
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Opgave 50:
a ‘logx=8

x=2° =256
b. Zlogx=1
x=3"=3
c. “log3=1
x'=3
x=3
d. Zlog(x+3)=-1
x+3=2"
x+3=1
x=-23
e ‘’log(x-3)=-1
1=
x_%_(z—l)—l
x—3%=
x=21
f.  Clog(x®*+1) =2
x2+1=3°
x> +1=9
x> =8
x=+48 v x=-48
Opgave 51:
a
x ]3[4 [3[1[2[4]8
f&x)|-3][-2[-1]0[1]2]3
b.
c. y=°logx
x=2"
2” >0 voor iederey dus x >0
d B,=R
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y=*logx —H292 5 y=3|og(x +2)
y="logx —%55 y=5.%logx — %5 3 =5 %log(x-1)

a
b
C. y:%logx _ xasd y:4-%|ng _ 1oy y:3+4-%logx
d
e
f

y:élogx _ amasl y:—l-%logx e y:—2—1-%log(x+1)

y=3logx _ e y=3log2x —1@ 5 y =5¢3og2x

1 - 1 - i
y='logx —222 5 y=ilogix —22 5 =3 4logix

Opgave 53:
a 7142
b.
Df =< 4,—>>
Opgave 54:
a T2
b.
Df =< 3,—>>
Opgave 55:
a y=tlogx —L«2, y=273ogx —OA 5 y—_44+2.30ogx

b. y=°logx —%=% 5 y=%log(—x) EEACTUEN y=log(—(x —5))="log(—x + 5)
e y=tlogy 2B, 2 loglr+d s 144 loglr + 9

Opgave 56:

a
X % 1| 2 5 110
f(x) | =03 03|07 |1
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C. Xmin=0 Xmax=10 Ymin=-1 Ymax=1

Opgave 57:
a 21=1+k-logl00

20=k-2
k=10
b. Din=1+10-log400 =27
C. 24=1+10-logAS4
23=10-log AS4
log ASA =2,3
ASA =10*° = 200
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7.5 Diagnostische toets

Opgave 1:
a 6a°-8a®)*=484°a" =484’

b. (6a)®-(8a%) = 216a° -64a* = 138244

(6a®)®  216a°
(2a)*  164°
(2a*)* = (34°)? =16a® — 9a®

(ab®)* -a’b =a"b® - a’b =a®b°®

f. (6“2j = (32)* = 814"

C. =13%a2

2a
Opgave 2:
a ala*=at
b (a73)2 — afﬁ
-3
a _
C. ?: °
Opgave 3:
a a”’ _ L
a2
b. 10ab~? =¥
b
1 3 3
C 4a)?.3p7% = —_— =
(4a) (4a)® b* 16a°b*
Opgave 4:

2 Adla 4-4a
c. 4da‘h:=——=
b3 b?
Opgave 5:
1
a —3=)C
X
1 1 1 21
b > = 5 l: zl:xz
X X x“-x* x?
2
c Yx? =xt
3 3
d 23 =x>x=x">
x* Xt a2
e ——="—=x
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Opgave 6:
a 16J2=2%.2:=2%
3/32 =3/2°5 = 25
i=5/E=2" = 27
b 274 =2%.2"=1.2" = 1.2
2x+% :2% .2x :\/52)6
c. 216°t=216".216" =0,46-2°
1273‘”0’6 = l27o’6 -1273a =115. (1,273)a =115.2,05°

Opgave 7:
a 5x"?+6=20
5x' =14
=28

x=%32,8=2,358

x=./% =0,761

216
c. 8xJ/x+5=21
8xv/x =16
xx/;:Z
x¥=4
x=3%4=1587

Opgave 8:

a K=ap“
150 =¢-17*°
150 = 39,8a
a=377
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Opgave 9:
a B =<«,800>

H.A.: N =800
b. B=<3->
H.A.: N =800
Opgave 10:
a y - 3): 7(2,-3) - y — 3):72 _ 3

y= (%)x Vx—as,4 y= 4(; x 7(0,-6) y= 4(%)): _6

sssssss

B,
B, =<—6,—>>

c. »=37?-3eny,=4-(2)"-6 intersect geeft x =0,22
dus x > 0,22

d p<-3

=< -3,—>>

Opgave 11:

a 57"=125
5x—1 — 53
x-1=3
x=4

b. 32x—5 :2_17

2x-5 __
3=y
32x75 — 373
2x—-5=-3
2x=2
x=1

c. 2-4*'-3=61
2-4%7 =64
42 =32
(22)2x—1 — 25
24x—2 — 25
4x-2=5
4x =7
x=13
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Opgave 12:

a 7%=20
x—3="log20
x =3+'log20

b. 6-2"+5=23
6-2" =18
2" =3
x=°log3

c. 10-(%)** =600
(%)2271 — 60
2x—1:%I0960
2x = 1+2log60

1
—1 1,2
X=5+3" ZIOgGO

Opgave 13:
a “log256=*log2® =8

1 11
b. *log3y3="log(3"-3%)="log3"% =14
¢ °logx="logL="log5™ = -2

Opgave 14:
a ‘logx=-3

—_23_1_1
x=2%=1=1

b. ‘log(x—-4)=2

x-4=3"=9
x=13
c. ‘log(x*-5)=1
x?-5=4"
x> =9
x=3 v x=-3
Opgave 15:
a y:2|og)C ﬂ) y:2|Og()C+5)
y=rlogx —ins y=ilog(2x) —OAo  y=Flog(2v) -4
b. D, =<-5->
D, =<0,-> /://////
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