Hoofdstuk 11: Groei

11.1 Exponentiéle groei

Opgave 1:
a 560+2-120=800 miljoen

b. 15
c. 1980: N, =400-15% =900 miljoen
1990: N, =400-1,5° =1350 miljoen

d. Klopt niet, per 20 jaar is de toename: % -100% =125%

Opgave 2:

a 5cmperjaar

b. L(12) =130
L(2) =80
130-80

-100% = 62,5%

c. L(6,75)=10375 cm
d L(3)=85

L(2)=80

85-80

-100% = 6,25%

L(12) =130
L(11) =125

M .100% = 4%

54_50-100%28%

L(2)=58
L(1) =54
58— 54

-100% = 7,4%
L(5) =70

L(4) = 66

70-66

-100% = 6,1%

c. 50+4:=130
4t =80
t = 20 dus na 20 dagen

GETAL EN RUIMTE HAVO WB D3 H11 §1 -1-

AUGUSTINIANUM (LW)



Opgave 4:
a N(8)=1724 miljoen

N(7) =1,671 miljoen
N(8)— N(7) =0,053 dus 53000
b. 134.1,032' =2
y, =134-1,032° en y, = 2 intersect geeft x =12,7
dusin 2012

Opgave S:
a 24-12'=1000
v, =24-12" en y, =1000 intersect geeft x = 20,5
dusin 1931
b. maak een tabel
t=21 N=1104
t=22 N=1324
t=23 N =1590
dusvan ¢ =22 naar t =23 , dusin 1933
c. t=89 dus N =24-1,2% = 267511305

Opgave 6:
a N=98-1045

b. 98-1,045° =128 dus 12,8 miljoen
c. 98-1,045' =16
v, =98-1045" en y, =16 intersect geeft x =111
dusin 2015
d 98-1,045 =19,6
v, =98-1045" en y, =19,6 intersect geeft x =15,7
dusin 2019

Opgave 7:
g =117
Opgave 8:
1+ 127 _ 1127

100
b. 1- 68 _ 0,932

100
c. g=1735=1735% dus een toename van 73,5% per maand
d. g=0,845=284,5% duseen afname van 100-84,5=155%
e g=242=242% dus eentoenamevan 242 -100 =142%
f. g :1—£ =0,993

100
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Opgave 9:
15

a eg=1+ > -115
&= 10071t

A=13000-115'
b. 13000-115® =105782 ha
c. 25% van 2 miljoen hais 500000 ha
13000-1,15" = 500000
v, =13000-1,15" en y, = 500000 intersect geeft x = 26,1
dusin 2021

Opgave 10:
a [=12000-0,952'

b. 7=12000-0,952° = 8933 cm?

c. 12000-0,952' = 6000
v, =12000-0,952" en y, = 6000 intersect geeft x =14,09
dus na 14 uur en 6 minuten

Opgave 11:
a 4-08°=2048=205m
b. 4+2.4.08+2-4-08°+2-4-0,8%=19,62 m
c. 4-08"=01
v, =4-08" en y, =01lintersect geeft x =16,5
dus na 17 keer
d #r-08=4

h= 04 =7,8125 m

3=

Opgave 12:

a P=942.0979

b. 94,2.0979' =55
v, =94,2-0979" en y, =55 intersect geeft x = 25,4
dusin 2011

c. P19 =629
P(14) =70,0
62,9-70,0

70,0

d P, =942-14
v, =94,2-0979" en y, =94,2—-14x intersect geeft: x=0 v x=358
dus vanaf 1986 t/m 2011

-100% = —10,1% dus een afname van 10,1%

Opgave 13:
39,7 45,6 52,5 60,3
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b. ja, g=115
Opgave 14:
3286 =1,030 3385 =1,030 3488 =1,030 3593 =1,030 3702 =1,030
3189 3286 3385 3593
3BI5 1031 301030
3702 3815
b. N =3189-1,03
c. 30jaardust=10
N =3189-1,03" = 4286 dus 4286000
Opgave 15:
a 897 =0,885 793 =0,884 102 = 0,885 621 = 0,885 590 = 0,886
1013 897 793 702 621
b. P=1013-0,885"
c. 11,5%
d. P=1013-0,885° = 487hPa
e. P(12)=2338
P(2) =7934
19542338 10006 = 230%
2338
Opgave 16:
o578 =1251 716 =1,239 885 =1,236 1120 =1,266 1402 =1,252
462 578 716 885 1120
1736 =1,238 2170 =1,250 2740 =1263
1402 1736 2170
dus g =125
b. L=462-125
L =2740-1,06

2740-1,06 = 5000
vy, =2740-1,06"en y, =5000 intersect geeft x =10,3
dusin 2008
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11.2 Exponentiéle groeiformules

Opgave 17:
a
tjd| 0| 1 2 3 4 5 6
N |2]18]| 162 | 1458 | 13122 | 118098 | 1062882
b. 9.9=81

c.  minder want g, =109 en 1,045-1045 = 1092025

Opgave 18:
a g kwartier — 1’12

g =112" =1574 dus57,4%
b. g.. =112° =1038 dus3,8%

Opgave 19:
R LS 0,84

2. = 0847 =0,295 dus 70,5%
b. g =084%=0,993 dus0,7%

Opgave 20:
a g, =13 =627 dus527%

b. g, =13°=1045 dus4,5%

Opgave 21:
a g, =0805

g, =0805=0947 dus5,3% afname
b. g, =1086

€25 o = 1,086™ = 7,866 dus 686,6% toename
C. guu=28

uue = 287 = 1158 dus 15,8% toename

Opgave 22:
a gdag = :LOS
2.... =105’ =1,407 dus 40,7% toename
b. g =15
gweek = 157 = 17,1
C. guur = 018

g, =08 =0946dus5,4% afname
d' guur = 0'7
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ENT

gkwartier = 0!7 = 0,915

Opgave 23:
a gweek = 2’8

4y = 28" =1158

b. g =28%=1006 duseen toename van 0,6%

Opgave 24:
a g’=2=14

g =%/14=1,070
b. 7,0% toename
Opgave 25:
a g”=2%-025

g =%0,25=0,946 dus 5,4% afname
b. glO — 8
g= 198 = 1,231 dus 23,1% toename
15 _ 1

C. g =3

g =% = 0,955 dus 4,5% afname

Opgave 26:
a g9 = % =1194

g=%/1194 =102
N =18-1,02

b. 102" =2
t= log2 _35

~ TogL,02 —

Opgave 27:
gZO — 2'5

g =%25=1047 dus4,7% toename

Opgave 28:
20
g7 =9

g =%/9 =1116 dus 11,6% toename

Opgave 29:
a g°=005

g =%0,05 = 0,741 dus 25,9% afname
b. g*=12
g =212 =1132 dus 13,2% toename
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c. 14000:12=1167 in 1965
1167 - 20 = 23340 in 1955

Opgave 30:
a g'=%0-6

b. g=46=1565

Opgave 31:
g’ = =118 = 2,5625
g=1%/25625=1144
1600
11443

N =1069-1144'

b= =1069

Opgave 32:
1250000 __ 8 33

&g = 150000

=§/833=142

150000 _ 73086

N =73986-1,42'

Opgave 33:
g 3 _ 047 O 783

=060
g =3/0,783 = 0,922

_ 05 g9
0,922°

H =0,9-0,922

Opgave 34:
a g¥=353%-056
g =3%0,56 = 0,982

b= @ =11986
0,982%°

A=11986-0,982'
b.  A(60) =11986-0,982% = 4031ha
c. 11986-0,982" = 3500

0,982' = 0,292

t =292 _ 68 dusin 2018

100,982

Opgave 35:
g4 = % =1583
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g =4/1583 =112

120
112°

=60

A=60-112'

Opgave 36:

g’ =

2025

1000

g =%/25=1165

~ 1000
1165

=543

N =543-1165"

Opgave 37:
g’ =282 -1082

¢ =+/1,082 =1,04

b 292
1

= 240 dus€ 240,-

045

Opgave 38:

a

g'=4=0355

¢ =14/0,355 = 0,772

3
0,772°
A=67-0,772

=67

b. 67 mm?

C.

60 uur = 2,5 dag

A=67-0772%° =35 mm?

Opgave 39:

a

b.

C.

glO — 1280080 — 45

g =45 =163

P =4000-1,463'

180000 — 125000
10

N =180000 - 6- 5500 = 147000

glO — 125000 _ 0,694

~ 180000

g =%0,694 = 0,964

N =180000-0,964° = 144629

= 5500 is de afhame per jaar
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11.3 Machten en logaritmen

Opgave 40:
’log8=3

23 = 2%108 o 23 _g dus 2798 = g

Opgave 41:

a  “log10+°logl12=*log(10-12)=>log120

b %Iog 60—%I0912:%Iog(% :%I095

c. 2-°log6+°log2=>log6°+°3log2=>log36+°log2=2log(36- 2)=>log 72

d. °log50- 2- °log10="l0g50-°l0g10°="10g50-°"10og100="l0g(2)="logi

e. 5-log2-3-log4=1log2° -log4® =1og32-log64 = log(2) = logi

f.  ?log1000- 4- ?log10=?10g1000-°10g10”=?10g1000-*10g10000=*l0g-22%0 =?|og-L

Opgave 42:

a  3+°log5="log2°+*log5="log8+*log5=>log(8- 5)=>10g 40

b. 4+ og 50=: Iog(%)4+% log 50=> log %ﬁ log 50=: log( - 50):% log31

c. 5-"log100="log4°-*log100="10g1012—*log100="10g2="|0g10,24

d. ?log20-°log27=l0g20-°log3°=*log 20 — 3=*l0g 20-*log 2°=*l0og 20-*l0og8="l0g 23

e °logl25-*log10="log5°-*log10 = 3-*log10="log4°-*log10="l0og64—*log10 =
*log 6,4

f.  10g120-°log36 = log120-°log6* = log120— 2 = log120 - log10® = log120 - 10g100 =
logl,2

Opgave 43:

a log600=10g(100-6) =109100+log6 =2+ log6

b. *log24=*log(8-3)=l0og8+*log3 = 3+°log3

c. ‘*log54=>log(27 - 2)="log27+°log2 = 3+°log 2

d. °log1250="l0g(625- 2)="10g625+°l0og2 = 4+°log 2

Opgave 44:
logx+log5=2

logbx =2
5x =107

5x =100

x=20

Opgave 45:

a ‘logx+°logl0=4
?log10x=*log16
10x =16
x=16
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b. ‘log4x+°log5=2
*log20x="log9
20x=9
xX==

20

c. ‘logx=4-*log3
’logx="log16—2log3
?logx="log%

16
3

X =
d.  “*logx+*log3="log(x +1)

*log3x="log(x + 1)

Ix=x+1

2x=1

=1
X=3

Opgave 46:
a  “log(x+6)=4-?logx

?log(x + 6)+2logx = 4

?log(x? + 6x)=2l0g16

x> +6x-16=0

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

x=2 v x=-8 (vervalt)
b. %Iog(x—Z) :—3—%Iogx

%Iog(x—2)+%logx:—3

*log(x? — 2x)=2log8

x> -2x=8

x> -2x-8=0

(x-dx+2)=0

x=4 v x=-2 (vervat)
c. ‘*log(2x+1)—2=%log(x—3)

*log(2x +1) = 2+3log(x — 3)

*log(2x +1)=2log9+°log(x — 3)

*log(2x +1)=log(9x — 27)

2x+1=9x - 27
—7x=-28
x=4

d. *log2x =1+%log(x +1)
*log2x=2l0g3+°log(x +1)
*log2x=>l0g(3x + 3)
2x=3x+3
-x=3
x =-3 vervalt
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Opgave 47:

a  log(x+3)=1+log(x +7)
*log(x +3) =7 logi+2log(x +7)
*log(x +3)="l0g( x + 32)
x+3=1x+33
3x=1
x=1

b. “log(3x+4) =3-*logx
*log(3x + 4)+*logx="log 64
*log(3x? + 4x)="l0g 64

32 +4x =64

W?+4x-64=0

‘e -4+£784 —-4+728
6 6

x=4 v x=-51 (vervalt)

Opgave 48:
a “logb= logb
loga
b. 2I0925:|09£ = 4,644
log2
*log100= 12910 _ 4197
log3
1 1
5| = 1og 1000 = 0’233
091000 =5
! L =1475

5 ?l0g20 5- 1292

log2

Opgave 49:
a  ‘log6x =1+°log(x + 3)

?log 6x="l0og 2+*log(x + 3)
?log 6x="l0g(2x + 6)

6x=2x+6
4x =6
x=13
y=%log9

S =(1%,%10g9)
b. f(x)<g(x)ds0<x<1}

aaaaaa
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Opgave 50:
a  “log(x +4) =1+ log(4x + 6)

>log(x + 4)=>logi+*log(4x + 6)

*log(x + 4)="log(2x + 3)
x+4=2x+3
-x=-1

y="logs §\ii:::::::::
S = (1,2log5) 4

b. f(x)<g(x)ds-1i<x<1

Opgave 51:

a ‘log(x®+1) =3+*log(x + 43%)
?log(x? +1)=*log8+log(x + 41)
?log(x® +1)=*log(8x + 34)
x> +1=8x+34
x*-8x—-33=0
(x—11)(x+3) =0
x=11 v x=-3
(11,%10g122) en (-3,°log10)

b. -4:<x<-3 v x211 .

f(2)=%log5

2(2) = 3+?’log6i="l0og8+°log6<="10g50

AB = g(2) - £(2)="log50-?log5="log10

’log(x*+1) =5

?log(x*+1)="log32

x?+1=32

x?=31

X = \/ﬁ vV X= —\/ﬁ

CD = 24/31

v, =3+log(x +4.25)/109(2) en y, = x inetrsect geeft x =6,4148 v x=-4,2434

Ax = 6,4148 — —4,2434 = 10,6582 = Ay

EF = \/10,65822 +10,6582° = 15,073

o

o

(1)

Opgave 52:
N =200-1,08'

log N =10g(200-1,08")
=10g 200+ 1og1,08’
=10g200+¢-10g1,08
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Opgave 53:
a N =8000-118'

log N =10g(8000-1,18")
=1og8000 + log1,18’
=10g8000+¢-10og118
=390+ 0,0719¢
b. N =22000-0,83'
log N =10g(22000-0,83")
=109 22000+ log 0,83’
=10g22000+7-109g0,83
= 4,34-0,0809¢
c. N =6500-1,25""
log N = log(6500-1,25"?)
=10g(6500-1,25" -1,252)
=10g(4160-1,25")
=1og4160+logl,25’
=1094160+ ¢ -10g1,25
= 3,62+ 0,0969¢
d. N =18000-0,74*3
log N = log(18000- 0,74%73)
= 10g(18000- 0,74% - 0,74°%)
= 10g(44420- (0,74%)")
= 10g(44420-0,5476")
= log44420 + 10g0,5476"
=10944420+ ¢ -1090,5476
= 4,65-0,2615¢

Opgave 54:
N=b-g'

logN =log(b-g")
logN =logb+logg’
logN =logb+1t-logg

Opgave 55:
a logP=0,05+214

P = 100,05h+2,14
P = 100,05h . 102,14
P =138 (10°%)"

P=138-112"
b. L=6logkK -27
6logK = L+ 27
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logK =$L+45

17,41
L+4;

K =10°
-10°" -10"
— 31600 (10°)"
— 31600-1,47"

Opgave 56:
a N =25000-0,82%*

log N = 1og(25000-0,82%'*%)
= log(25000- 0,82* - 0,82°)
=10g(13784,2-(0,82%)")
= log(13784,2- 0,6724")
=10g13784,2 + log0,6724"
=10g13784,2 + ¢ - 109 0,6724
=414-0,1724¢
b. logN =0193¢+ 2,75
N = 1001981+275
— 100,193t X 102,75
—562. (100,193)z

=562-156'
Opgave 57:
a loge=44
E =10** = 25000kJ
b. M=58
logE =101

E =10"" =1,26-10"kJ

c. logE =10g9,3-10® =16,0
M =98

d. logE =10g330000=5,5
M =28

e. as E =10 dan logE =10g10®° =10 en M =58
as E =10°-10" =10" dan logE = 10g10™ =16 en M =9,8
dus de bewering klopt
f. asM met 2 toeneemt neemt log £ met 3 toe
dus de hoeveelheid wordt 10° =1000 keer zo groot
g M =067logE-0,9
0,67logE =M +09
logE =1,49M +1,34
E = 101,49M +1,34
—10%%M .1ob%
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— (101,49)M . 101,34
=22-31"
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