NT4 Hoofdstuk 1


Hoofdstuk 1 Exponentiële en logaritmische functies

1.1 Rekenregels en grafieken
2.
a
y = 2x  translatie over (5,0) geeft y = 2x (5 = 2x · 2(5 =  EQ \F(1;25)  · 2x =  EQ \F(1;32)  · 2x


dus vermenigvuldiging met  EQ \F(1;32)  

b
y = 4x vermenigvuldiging met 2 geeft y = 2 ·4 x = 41/2 · 4x = 4 x + ½


dus translatie met (- EQ \F(1;2)  ,0)
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4.
a
g = 23x

b


c
nee nee


d
g = 23x translatie (1,4)



h(x) = 23(x (1) + 4 = (23)x (1 + 4 = 8x (1 + 4



g = 8 p = (1 q = 4

5.
a
4 = 3 log 34 = 3 log 81


b
3 = 3 log 33 = 3 log 27


c
 EQ \F(1;3)  = 3 log 31/3 = 3 log  EQ \R(3;3)  

d
2 = ¼ log ( EQ \F(1;4)  )2 = ¼ log  EQ \F(1;16)  

e
(1 = ¼ log ( EQ \F(1;4)  )(1 = ¼ log 4


f
(3  = ¼ log ( EQ \F(1;4)  )(3 = ¼ log 43 = ¼ log 64

8.
a
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= 25 = 32


b

[image: image2.wmf]81

log

3

3

 = 34 = 81


c
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1

4

log

4

 = 4(2 =  EQ \F(1;16)  

d
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25

log

5

5

= 52,5 = 25 EQ \R(;5)  
9.
a
2log 6 + 2log 10 = 2 log (6 · 10) = 2 log 60

b
3 log30 ( 3 log 6 = 3 log  EQ \F(30;6)  = 3 log5


c
2 ·5 log3 + 5 log 0,5 = 2log32 + 5log 0,5 = 2 log( 9  · 0,5) = 2log 4,3


d
½ log 15 (4 ·1/2 log 3 = ½ log 15 ( ½ log 34 = ½ log  EQ \F(15;81)  = ½ log  EQ \F(3;27)  

e
(2·4log6 +4 log 12 = 4 log 6(2 + 4 log 12 = 4 log ( EQ \F(1;36)  · 12) = 4 log  EQ \F(1;3)  

f
log 50 (2 ·log 5 = log50 ( log 52 = log  EQ \F(50;25)  = log2

10.
a
4 + 2log3 = 2 log 24 + 2 log 3 = 2 log (16  .3) = 2 log 48


b
3 + ½ log10 = ½ log ( EQ \F(1;2)  )3 + ½ log 10 = ½ log ( EQ \F(1;8)  ·10) = ½ log  EQ \F(5;4)  

c
5 ( 3log5 = 3 log35 ( 3log5 = 3 log  EQ \F(243;5)  = 3 log48,6


d
2log12 ( 3 log9 = 2 log12 ( 2 = 2log12 (2 log 22 = 2 log  EQ \F(12;4)  = 2log3


e
 EQ \F(1;2)  ·3log16 + 1/2log 8 = 3log 161/2  ( 3 = 3log4 ( 3 log 33 = 3 log  EQ \F(4;27)  

f
log500 ( 5 log125 = log 500 ( 3 = log 500 ( log 103 = log EQ \F(500;1000)  = log  EQ \F(1;2)  
11.
a
log 600= log (100 · 6) = log 100 + log 6 = 2 + log6


b
2log24 = 2 log(4 · 6) = 2log4 + 2log6 = 2 + 2log6


c
3log54 = 3log(27·2) = 3log27 + 3 log2 = 3 +3log2


d
1/2log40 = ½ log(4·10) = ½ log8 + ½ log5 = (3 + ½ log5

13.
a
y = 2 logx
vermenigvuldiging tov y-as met  EQ \F(1;32)  geeft 

y = 2log32x = 2log x + 2log32 = 2logx + 5

dus translatie (0,5)

b
y = 4logx  translatie (0, EQ \F(1;2)  ) geeft 


y = 4 logx +  EQ \F(1;2)  = 4 logx + 4 log41/2 = 4 log (x · 41/2) = 4 log 2x 

dus vermenigvuldiging met een  EQ \F(1;2)  tov de y-as
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14.
a
f(x) = 2logx translatie met factor (3,0) geeft



g(x) = 2log(x (3)


b
y1 =  EQ \F(logx;log2)   y2 =  EQ \F(log(x(3);log2)   


c
nee,nee (zie grafiek)


d
g(x) = 2log(x (3) vermenigvuldiging met  EQ \F(1;4)  tov y-as



h(x) = 2log(4x (3) = 2log(4 (x (  EQ \F(3;4)  ))

= 2log 4 +2log(x ( EQ \F(3;4)  ) = 2 + 2log(x ( EQ \F(3;4)  )



p = ( EQ \F(3;4)   en q = 2

15
a
f(x) = 2logx  vermenigvuldiging met 3 tov de x-as  

[image: image33.png]




g(x) = 3 ·2logx


b


c
Nee zie grafiek

d
g(x) = 3·2logx  translatie (1,4) geeft


h(x) = 3 ·2log(x –1) + 4 = 2log(x(1)3 + 2log 24

= 2log((x (1)3 · 16) = 2 log(16(x (1)3)


a = 16  b = 1 en c = 3

16.
f(x) = ( EQ \F(1;2)  )x
g(x) = 4 ( EQ \F(1;2)  )x 
h(x) = 4x

a
Vermenigvuldiging met 4 tov x-as


b
g(x) = 4 ·( EQ \F(1;2)  )x = ( EQ \F(1;2)  )(2· ( EQ \F(1;2)  )x = ( EQ \F(1;2)  ) x ( 2 dus translatie (2,0)


c
h(x) = 4x = (( EQ \F(1;2)  )(2)x = ( EQ \F(1;2)  )(2x dus vermenigvuldiging met ( EQ \F(1;2)   tov de y-as


d
Vermenigvuldiging van g met  EQ \F(1;4)  tov de x-as geeft f(x) en

 dan vermenigvuldiging met ( EQ \F(1;2)  tov de y-as geeft h


of translatie met (-2,0) geeft f en dan weer verminigvuldiging met ( EQ \F(1;2)  tov de y-as

17.
f(x) = ½ logx 
g(x) = 1/2log16x

h(x) = 5 + ½ logx


a
Vermenigvuldiging met  EQ \F(1;16)  tov de y-as


b
g(x) = ½ log 16x = ½ logx + ½ log16 = ½ logx  (4



dus translatie met (0,(4)

c
h(x) = 5 + ½ logx = ½ log ( EQ \F(1;2)  )5 + 1/2logx = 1/2log  EQ \F(1;32)  + ½ logx = ½ log  EQ \F(1;32)  x


dus vermenigvuldiging met 32 tov de y-as

d
g(x) = ½ log x ( 4  en h(x) = ½ logx + 5


dus translatie (0,9)

e
g(x) = ½ log16x  = ½ log x (4  translatie (2,3) geeft


j(x) = ½ log (x(2) (4 + 3 = 1/2log(x (2) ( 1


a = (1  b = (2

1.2 Het grondtal e

21
a
f(x) = ex + 2

f ‘ (x) = ex

b
f(x) = 2ex + x2

f ‘ (x) =  2ex   + 2x


c
f(x) = x ex + 4

f ‘ (x) = 1 · ex + x · ex = (1 + x)·ex

d
f(x) = (2x (4)· ex
f ‘ (x) = 2 · ex + (2x (4)· ex = (2 + 2x (4) · ex = (2x (2)·ex
22.
a
(2x (4)·ex = 0  



(2x (4) = 0 of ex = 0 (geen oplossing)



2x = 4  ( x = 2


b
(x2 (3x)ex = 0



x2 (3x = 0



x(x (3) = 0



x = 0 ( x = 3


c
ex = x2ex   delen door ex geeft



1 = x2




x = 1 ( x = (1

d
ex(ex (1) = 0



ex (1 = 0



ex = 1



ex = e0



x = 0
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23.
f(x) = (xex

a


b
f ‘ (x) = (1 · ex + (-x) · ex = (-1 (x)·ex

f ‘ (0) = (-1 (0)· e0 = (1 · 1 = (1


f(0) = 0


y = (x + b


door (0,0) dus b = 0


y = (x

c
top dus f ‘ (x) = 0





((1 (x) · ex = 0



-1 ( x = 0



x = (1



f((1) = ( (1·e(1=  EQ \F(1;e)  


top ((1, EQ \F(1;e)  )

25.
f(x) = x2 ·ex

a
functie is stijgend als f ‘(x) > 0



f ‘(x) = 2x · ex + x2 · ex = (2x + x2)ex > 0





eerst gelijkheid oplossen



(2x + x2) ex = 0



x(2 + x) = 0



x = 0 ( x = (2



x < (2 ( x > 0  (gebied zie grafiek)


b
top dus f ‘ (x) = 0



x = (2 ( x = 0



max  f((2) = 4e(2 =  EQ \F(4;e2)   



min f(0) = 0


26.
f(x) = 
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f(u) = eu  f ‘ (u) = eu




u = 2x2 (3x   u’ = 4x ( 3


f ‘ (x) = 
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e

e
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·(4x (3)


g(x) = 
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4

e

e


f(u) =4 eu  f ‘ (u) = 4eu



u = x3   u’ = 3x2

g ‘ (x) = 
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4

e

e

·3x2

h(x) = x2 e4x

h ‘ (x) = 2x · e4x + x2 · e4x · 4 = (2x + 4x2) e4x

j(x) = x e(1,8x

j ‘ (x) = 1 e(1,8x + x · e(1,8x  · (1,8 = (1 ( 1,8x)· e(1,8x
28.
f(x) = 8x e0,5x

a
top dus f ‘(x) = 0



f ‘ (x) = 8 · e0,5x + 8x · e,5x  · 0,5 = (8 +4x) e0,5x


f ‘(x) = 0  ( 8 + 4x = 0



4x = (8



x = (2



f((2) = 8 · (2 · e0,5 · (2 = (16 · e(1 = ( EQ \F(16;e)  

b
f ‘ ((4) = (8 + 4 · (4) e0,5· (4 = (8 · e(2 = ( EQ \F(8;e2)  


y =  ( EQ \F(8;e2)  x + b



f((4) = 8 · (4 · e0,5 · (4 = (32 e(2 = (  EQ \F(32;e2)  


( EQ \F(32;e2)  = ( EQ \F(8;e2)  · (4 + b  



b = ( EQ \F(32;e2)  (  EQ \F(32;e2)  = ( EQ \F(64;e2)  


y = (  EQ \F(8;e2)  x (  EQ \F(64;e2)  
30.
f(x) = x e 0,.5x    g(x) = x2 e0,5x

a
snijpunt f(x) = g(x)



x e,5x  = x2 e0,5x



(x (x2)e0,5x = 0



(x (x2) = 0



x(1 (x) = 0



x = 0 ( x = 1



f(0) = 0 en f(1) = 1 · e0.5 =  EQ \R(;e)  


snijpunt (0,0) en (1 , EQ \R(;e)  )


b
f ‘(x) = 1 · e0,5x + x · e0,5x  · 0,5 = (1 + 0,5x) e0,5x


f ‘(4) = (1 + 0,5 · 4) e 0,5 · 2  = 3 e2


f(4) = 4e0,5·4 = 4e2


y = 3e2x + b



4e4 = 3e2 · 4 + b



b = 4e2 ( 12e2 = (8e2



y = 3e2 x ( 8e2


c
g ‘ (x) = 2x · e0,5x + x2 · e0,5x · 0,5 = (2x + 0,5x2) e0,5x


top dus g ‘ (x) = 0



2x + 0,5x2 = 0



 EQ \F(1;2)  x(4 + x) = 0



x = 0 ( x = (4


f(0) = 0



f((4) = 16 e0,5 · (4 = 16e(2 =  EQ \F(16;e2)  
31.
fa =  
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a
f0,1 = x
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f ‘ (x) = 1 
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f ‘ (1) = (1 + 0,3·13 ) ·
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1

1

,

0

×

e

= 1,3e0,1



f(1) = 1 · e0,1 ·1 = e0,1



y = 1,3e0,1 x + b



e0,1 = 1,3e0,1 · 1 + b



b = e0,1 ( 1,3 e0,1 = (0,3e0,1



y = 1,3e0,1 x ( 0,3e0,1
1.3 De natuurlijke logaritme

34.
a
lne = 1


b
lne3 = 3


c
 ln e EQ \R(;e)  = lne1,5 = 1,5


d
ln  EQ \F(1;e)  = lne(1 = (1


e
ln1 = ln e0 = 0


f
3 ln e EQ \R(3;e)   = ln (e EQ \R(3;e)  )3  = ln( e3·e)  = ln e4 = 4


g
eln7 + eln8 = 7 + 8 = 15


h
e2ln5 = (eln5)2 = 52 =25


i
e0,5ln6 = (eln6)0.5 = 60,5 =  EQ \R(;6)  
35.
a
lnx = 2 (  x = e2

b
lnx = (1  ( x = e(1 =  EQ \F(1;e)  

c
2lnx = 5  ( lnx = 2,5  ( x = e2,5 = e2 EQ \R(;e)  

d
ln3x = 3  (  3x = e3  (  x =  EQ \F(1;3)  e3

e
ln(x+1) = 2  (  x + 1 = e2  (  x = e2 ( 1


f
ln2x = 16



lnx = 4 ( lnx = (4



x = e4  ( x = e(4 =  EQ \F(1;e4)  

g
(2x (5)lnx = 0  ( 2x (5 = 0 ( lnx = 0 

2x = 5  (  x = e0

x = 2,5  
( x = 1

h
x ln(x + 2) = 0  (x = 0  ( ln(x + 2) = 0 


x = 0  (  x + 2 = e0

x = 0 ( x = (1

i
xlnx = 0  (  x = 0(nvt) ( lnx = 0


x = 1

36
a
ex = 3  (  x = ln3


b
e3x = 12  (  3x = ln12  (  x =  EQ \F(1;3)  ln 12


c
5e 2x = 60  (  e2x = 12  (  2x = ln12  (  x=  EQ \F(1;2)  ln 12


d
4e1(x = 20  (  e1 (x = 5
(  1 (x = ln 5  (  x = 1 ( ln5


e
6 + e0,5x = 10  (  e0,5x = 4  (  0,5x = ln4  (  x = 2ln4


f
 EQ \F(3;e2x)  = 10   (  e2x =  EQ \F(3;10)   (  2x = ln 0,3  (  x =  EQ \F(1;2)  ln 0,3

37.
a
2ln3 + ln4 = ln32 + ln4 = ln(32· 4) = ln 36


b
ln20 (3ln2 = ln20 ( ln23 = ln  EQ \F(20;8)  = ln 2,5


c
(2ln4 + ln12 = ln4(2 + ln12 = ln  EQ \F(12;42)  = ln  EQ \F(3;4)  

d
4 + ln3 = lne4 + ln3 = ln 3e4

e
5 (ln5 = lne5 ( ln5 = ln  EQ \F(e5;5)  

f
1 + ln10 = lne = ln10 = ln 10e


g
 EQ \F(1;2)  + 2ln6 = ln e1/2 + ln 62 = ln  EQ \R(;e)  · 36 = ln 36 EQ \R(;e)  
h
e + ln2 = ln ee + ln2 = ln 2ee
38.
a
3 =eln3
 



b
2x = 
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  = exln2


c
5x = 
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e

5

ln

 = exln5
39.
I = Io ·2
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a
833 = 1800 · 2
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d en x mogen ook beide in mm


Bepaal snijpunt met GR


d = 2,7 mm

b
I0 2
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ln2 · ( EQ \F(x;d)  = ( μx



μ =  EQ \F(ln2;d)   =  EQ \F(ln2;2,7 · 10(3)  ( 256,7

c
Plot grafiek  en bepaal  EQ \F(dy;dx)  bij x = 0,001
 EQ \F(dy;dx)  = 361388 fotonen per seconde

d
straling nog hoogsten 1 % dus 0,01 · 1800 = 18


I = 1800 ·2
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Bepaal snijpunt met GR met I = 18


x = 0,040  dus 40 mm dik

41.
a
f(x) = 4 x

f ‘(x) = 4 x · ln4


b
f(x) = 5 x +2

f ‘(x) = 5 x+2 · ln5


c
f(x) = 5 · 6x

f ‘(x) = 5 · 6x · ln6


d
f(x) = 3· 102x 

f ‘(x) = 2 · 3 ·102x · ln10 = 6 · 102x · ln10


e
f(x) = (3x (1) ·2x
f ‘(x) = 3 ·2x + (3x (1) · 2x  · ln2 = 2x (3 +3xln2 (ln2) = 2)


f
f(x) = x3 ·3x

f ‘(x) = 3x2 · 3x + x3 ·3x·ln3 = 3x (3x2 + x3 ln3)

42.
f(x) = 22x ( 2x

a
f ‘(x) = 2 · 22x · ln2 ( 2x · ln2


b
f ‘(1) = 2 · 22·1 · ln2 (21 · ln2 = 6ln2



f (1) = 22 (21 = 2



y = 6ln2 x + b  punt invullen geeft  2 = 6 ln2 + b  (  b = 2 ( 6 ln2



y = 6ln2 x + 2 ( 6ln2

47.
a
f(x) = ln 3x = ln 3 + ln x    

f ‘(x) =  EQ \F(1;x)  

b
f (x) = ln x3 = 3 ln x 


f ‘(x) =  EQ \F(3;x)  

c
f(x) = ln  EQ \F(1;x)  = ln x(1 = (1 ln x

f ‘(x) = ( EQ \F(1;x)  

d
f (x) = ln  EQ \F(1;x2)  = ln x(2 = (2 ln x

f ‘ (x) = (  EQ \F(2;x)  

e
f(x) = ln  EQ \R(;x)  = ln x1/2  =  EQ \F(1;2)  ln x 

f ‘ (x) =  EQ \F(1;2x)  

f
f(x) = ln (2x (5) 



f ‘ (x) =  EQ \F(1;2x(5)  · 2
(kettingregel)

48.
a
f(x) = 2log 3x = 2 log x + 2 log 3

f ‘(x) =   EQ \F(1;xln2)  

b
f(x) = 3log 4x = 3 log x + 3log 4

f ‘(x) =  EQ \F(1;x ln3)  

c
f (x) = 2 log  EQ \F(1;x)  = 2 log x(1 = (1·2logx
f ‘(x) = ( EQ \F(1;x ln2)  

d
f (x) = ½ log x2 = 2 · ½ log x

f ‘(x) =  EQ \F(2;x ln )  


e
f (x) = log (5x ( 6)


f ‘(x) =  EQ \F(1;(5x(6) ln 10)   · 5 


f
f(x) = log 2x + log 3x = log 6x2 = 

2· log 6x = 2 · log x + 2 log 6

f ‘(x) =  EQ \F(2;xln10) 

49. 
a
f(x) = x2 lnx



f ‘(x) = 2x · lnx + x2 ·  EQ \F(1;x)  = 2x ln x + x


b
f(x) = ex · ln5x
= ex ( ln x + ln 5)

f ‘(x) = ex ·  EQ \F(1;x)  + ex (lnx + ln5) =  EQ \F(ex;x)  + ex ln5x


c
f (x) = x log x 



f ‘(x) = x ·  EQ \F(1;x ln 10)   + 1 log x =  EQ \F(1;ln10)  + logx

50
f(x) = x ln x


a
f ‘ (x) = x · EQ \F(1;x)   + 1 lnx = 1 + lnx



minimum f ‘(x) = 0



1 + ln x = 0



ln x = (1



x = e(1 =  EQ \F(1;e)  


f ( EQ \F(1;e)  ) =  EQ \F(1;e)  ln  EQ \F(1;e)  = ( EQ \F(1;e)  

b
f ‘(1) = 1 + ln1 = 1 + 0 = 1



y = x + b



f (1) = 1 ln1 = 0



0 = 1 + b  (  b = (1



y = x (1
51.
a
f (x) = 
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snijpunten x –as (  f (x) = 0
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x2 = x



x2 (x = 0



x(x (1) = 0



x = 0 ( x = 1



dus snijpunt (0,0) en (1,0)



b
f ‘(x) = 
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f ‘(0) = (2ln2



y = (2x + b



f (0) = 0  (  b = 0



y = (2ln 2·x



f ‘(1) = 2 · 2ln2 ( 2ln2 = 2ln2



y = 2ln2·x + b



f (1) = 0



0 = 2ln2 + b  (  b = (2ln2



y = 2ln2·x (2ln2


 
c
snijpunt



2ln2 · x ( 2ln2 = (2lnx ·x



4ln2 · x = 2 ln2



x =  EQ \F(1;2)  
52.
f(x) = 2x ( ln4x = 2x ( lnx ( ln4


a
f ‘(x) = 2 ( EQ \F(1;x)  


f ‘(x) = 0  (   EQ \F(1;x)  = 2  (  x =  EQ \F(1;2)  


f( EQ \F(1;2)  ) = 2 ·  EQ \F(1;2)  ( ln 4 ·  EQ \F(1;2)  = 1 ( ln2 =  ln e ( ln2 = ln ( EQ \F(1;2)  e)


b
f ‘(x) =  EQ \F(1;2)  


2 (  EQ \F(1;x)  =  EQ \F(1;2)  


1,5 (  EQ \F(1;x)  = 0



1,5x ( 1 = 0



x =  EQ \F(2;3)  


f ( EQ \F(2;3)  ) = 2 ·  EQ \F(2;3)  ( ln (4 ·  EQ \F(2;3)  ) =  EQ \F(4;3)   ( ln  EQ \F(8;3)  


A ( EQ \F(2;3)   ,  EQ \F(4;3)  ( ln  EQ \F(8;3)  )


c
f ‘(x) = 2

2 (  EQ \F(1;x)  = 2

 EQ \F(1;x)  = 0  
geen oplossing dus rc kan niet gelijk aan 2 zijn.

1.4 Grafieken en formules

56.
y = ex

a
translatie met ((1,0) geeft 
 y = ex + 1 = ex · e1 = e · ex 

dus vermenigvuldiging met e t o v de x-as


b
vermenigvuldiging met  EQ \F(1;2)  geeft 
y =  EQ \F(1;2)  ex = eln ½ · ex = ex + ln ½   

dus translatie met ((ln  EQ \F(1;2)  ,0)

57.
y = lnx


a
translatie met (0,4)  geeft
 y = lnx + 4 = lnx + ln e4 = ln (e4 .x)



dus vermenigvuldiging met  EQ \F(1;e4)   t o v de y-as


b
vermenigvuldiging met  EQ \F(1;4)   t o v de y-as geeft 
y = ln4x = ln x + ln 4 



dus translatie met (0,ln4)

58.
f(x) = 4ex

translatie met (ln2 , 0) geeft    y = 4 ex ( ln2 = 4  EQ \F(ex;eln2)  = 4 ·  EQ \F(ex;2)  = 2ex


vermenigvuldiging t o v de x-as met 6 geeft


g(x) = 6 · 2 ex = 12ex

a = 12

59.
f(x) = 2ln x = ln x2

translatie met (0 , ln3) geeft
y =  lnx2 + ln 3   = ln 3x2

vermenigvuldiging met  EQ \F(1;4)   t ov y-as geeft
y = ln (4 · 3x2) =  ln 12x2
60.
N = 100 · 1,2t

a
neem beide zijden de ln



ln N = ln (100 · 1,2t) 



ln N = ln 100 + ln 1,2t


ln N = ln 100 + t ln 1,2


b
a = ln 1,2 = 0,182



b = ln 100 =4,605

62.
a
t = 12 ln M (16



12 ln M = t + 16



ln M =  EQ \F(t;12)  + EQ \F(16;12)  


M = 
[image: image27.wmf]3

4

12
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t

e


 = e1/12 t · e4/3 = 3,794 · e0,0833 t = 3,794 · (e0,0833)t = 3,794 · 1,09 t


Dus a = 3,79 en g = 1,09


b
S = 15 logR ( 20



15 log R = S + 20



log R =  EQ \F(S;15)   +  EQ \F(20;15)  


R = 
[image: image28.wmf]3
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15

10

+

S

 = 10 1/15 S · 10 4/3  = 21,54· 1,17S


b = 22 en g = 1,17

63.
log W = 0,008h  + 0,38


a
h = 130 cm  (  log W = 0,008 · 130 + 0,38 = 1,42 ( W = 101,42 = 26 kg


b
W = 23,5 kg  (  log 23,5 = 0,008h + 0,38



0,008h = log 23,5 ( 0,38


 
h =  EQ \F(log 23,5(0,38;0,008)  = 124 cm


c
W = 100,008h + 0,38 = 100,38 · 100,008 t = 2,40 ·1,0186 t

d
W = 2,40 · eln 1,0186 · t = 2,40 · e0,0184 t
65.
a
ln N = 12,1 ( 1,7 ln D



D = 50  ( ln N = 12,1 ( 1,7 ln 50 = 12,1 ( 6,65 = 5,45  (  N = e5,45  = 233 bomen per ha


b
N =  EQ \F(2000;8)  = 250



ln N = 12,1 ( 1,7 ln D



1,7 ln D = 12,1 ( ln N



ln D =  EQ \F(12,1 ( ln N;1,7)  = EQ \F(12,1 ( ln 250;1,7)  = 3,870   ( D = e3,870 = 48 cm


c
ln D =  EQ \F(12,1;1,7)  (  EQ \F(ln N;1,7)  


D = 
[image: image29.wmf]7
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  = 1230 · (eln N)(1-17 = 1234 · N( 0,059
66.
f(x) = 4 e0,5x

a
translatie (ln4 ,) geeft y =  4 e0,5(x ( ln4)


vermenigvuldigingmet 3 t o v de x-as geeft  

y = 3 · 4 e0,5(x ( ln4)  = 12 · e0,5x ( 0,5ln 4 = 12 ·  EQ \F(e0,5x;eln )  
 = 12 ·  EQ \F(e0,5x;2)  = 6 e0,5x

b
f(x) = 4 e0,5x = 4 · (e0,5)x = 4 · 1,649x = 4 · 10log 1,649 · x = 4 · 100,22 x



dus p =4 en q = 0,22

67.
T = ( 2,57 ln ( EQ \F(87 ( L;63)  )


a
T = ( 2,57 ln ( EQ \F(87 (80;63)  ) = 5,65 



dus 5 jaar en (0,65 · 12) = 8maanden


b
T = 10



ln ( EQ \F(87 ( L;63)  ) = ( EQ \F(T;2,57)  


 EQ \F(87 ( L;63)  = e( T/2,57


87 (L = 63 · e( T/2,57 



L = 87 ( 63 · e( T /2,57 = 87 ( 63 · e(10/2,57 = 85,7 foot ≙ 26,9 m


c
a = 87   b = -63  en c = ( EQ \F(1;2,57)  =( 0,39
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