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Hoofdstuk 8: Logaritmische functies.
V-1.
a.

[image: image471.emf]x


y


1


2


3


4


5


6


7


8


-1


-2


-3


1


2


3


4


-1


-2


-3


-4




x

y

1 2 3 4 5 6 7 8 -1 -2 -3

1

2

3

4

-1

-2

-3

-4



[image: image2.wmf]252510

()

ggg

×

==



[image: image3.wmf]43431

gggg

--+-

×==


b.

[image: image4.wmf]3

3

1

g

g

-

=



[image: image5.wmf]1

2

gg

=


V-2.
a.

[image: image6.wmf]34534512

22222

++

××==





d.

[image: image7.wmf]3457535

(22)(2)2

×==


b.

[image: image8.wmf]11

22

348

8216222222

×=×××=




e.

[image: image9.wmf]7447428

(3)3()81

xxx

=×=


c.

[image: image10.wmf]111112

333333

2

33

6366366(6)666

×=×=×=×=


f.

[image: image11.wmf]8

2

6

48

6

8

x

x

x

=


V-3.
a.

[image: image12.wmf]43

3273

x

-

==


b.

[image: image13.wmf]21

1

5

55

x

--

==



c.

[image: image14.wmf]434

x

×=




[image: image15.wmf]43

1

x

x

-=

=





[image: image16.wmf]1

2

21

x

x

-=-

=





[image: image17.wmf]0

313

0

x

x

==

=


d.

[image: image18.wmf](0,25)64

x

=




e.

[image: image19.wmf](0,25)32

x

=



f.

[image: image20.wmf]1

2

122

749777

x

-

==×




[image: image21.wmf]226

1

4

()(2)22

26

3

xxx

x

x

--

===

-=

=-




[image: image22.wmf]25

1

2

22

25

2

x

x

x

-

=

-=

=-





[image: image23.wmf]1

2

1

2

3

4

122

21

x

x

x

-=

=-

=-


g.

[image: image24.wmf]5

1

5

125()

x

=




h.

[image: image25.wmf]5

1

1

8

()4

xx

-

=




[image: image26.wmf]3

11

555

3

5

3

1

5

1

3

5

125(5)5()

5(5)5

x

xx

x

--

===

==

=-




[image: image27.wmf]12

55

3

131332

1

2

2

5

3

5

2

13

()(2)2(2)2

33

23

1

x

xxxx

xx

x

x

----+

====

-+=

=

=


[image: image1.wmf]34347

gggg

+

×==

V-4.
a.

b.

[image: image28.wmf]()2562

x

fx

=×


c.
b is de hoogte waarop de grafiek de y-as snijdt en g is de groeifactor.

V-5.
a.

[image: image29.wmf]3

5

1

g

=<

, dus f is dalend.

b.

[image: image30.wmf]22

()231,2323(1,23)23(0,66)

xxx

gx

--

=×=×»×



[image: image31.wmf]0,661

g

»<

 dus g is dalend.
c.
h is dalend.
d.

[image: image32.wmf]661

1111

22216

()4()4()(())2

xxx

kx

--

=×=××=×




[image: image33.wmf]21

g

=>

 dus k is stijgend.

e.

[image: image34.wmf]11

4

3

()34(3)4(34)()

xxxxxx

lx

---

=×=×=×=



[image: image35.wmf]1

3

11

g

=>

 dus l is stijgend.

f.

[image: image36.wmf]3

7

3

()()

7

x

x

x

mx

==



[image: image37.wmf]3

7

1

g

=<

 dus m is dalend.
V-6.
a.

[image: image38.wmf]221

111112

333933

()6()6()()6(())3()

xxxx

fxgx

---

=×=××=××=×=


b.

[image: image39.wmf]331

()1,25(0,8)1,25(0,8)(0,8)0,64((0,8))0,64

1,25

xxxx

mx

---

=×=××=×=×


V-7.
a.

[image: image40.wmf]33

111

222

()4()4()()428322

xxxx

gx

----

=×=××=××=×


b.

[image: image41.wmf]5322

1111111

2222242

()4()4()4()()4()()

xxxxx

hx

+-+

=×=×=××=××=


c.

[image: image42.wmf]33

11111

22222

()4()4()()4()832()

xxxx

fx

--

=×=××=××=×




[image: image43.wmf]1

,

,1

32

111

222

()32()()()2

xas

yas

V

V

xxxx

fxyy

-

--

-

=×¾¾¾¾®=¾¾¾¾®==


V-8.
a.
beginhoeveelheid: 
[image: image44.wmf]0,502

(0)5,6252,5636,864

M

×+

=×=




[image: image45.wmf]0,512

(1)5,6252,5658,9824

M

×+

=×=



groeifactor: 
[image: image46.wmf]58,9824

36,864

1,6

=


b.

[image: image47.wmf]1

2

1,61,26

halfuur

g

=»


c.

[image: image48.wmf]0,520,5220,5

()5,6252,565,6252,562,56(5,6252,56)(2,56

)

ttt

Mt

×+×

=×=××=××




[image: image49.wmf]2

5,6252,5636,864

b

=×=

 en 
[image: image50.wmf]0,5

2,561,6

g

==


1.
a.

[image: image51.wmf]2

242

x

==



c.

[image: image52.wmf]1

2

555

x

==



e.

[image: image53.wmf]88

11

22

()2562()

x

-

===



[image: image54.wmf]2

x

=






[image: image55.wmf]1

2

x

=






[image: image56.wmf]8

x

=-


b.

[image: image57.wmf]3

3273

x

==



d.

[image: image58.wmf]1

1

10

1010

x

-

==


f.

[image: image59.wmf]11

22

1

2

1

9

33333

x

-

-

==×=




[image: image60.wmf]3

x

=






[image: image61.wmf]1

x

=-






[image: image62.wmf]1

2

1

x

=-


2.
a.

[image: image63.wmf]23

x

=



b.

[image: image64.wmf]325

x

=


c.

[image: image65.wmf]1

2

()6

x

=


d.

[image: image66.wmf]310

x

=




[image: image67.wmf]1,6

x

»




[image: image68.wmf]0,5

x

»




[image: image69.wmf]2,6

x

»-




[image: image70.wmf]2,1

x

»


3.
a.

[image: image71.wmf]3

log4

x

=



[image: image72.wmf]3

log6

x

=


en 
[image: image73.wmf]3

log92

x

==


b.

[image: image74.wmf]35

x

=

 en 
[image: image75.wmf]53

x

=


4.
a.

[image: image76.wmf]3

log273

=

 omdat 
[image: image77.wmf]3

273

=



c.

[image: image78.wmf]3

1

2

log331

=

 omdat 
[image: image79.wmf]11

22

1

1

33333

=×=


b.

[image: image80.wmf]3

1

9

log2

=-

 omdat 
[image: image81.wmf]2

2

11

9

3

3

-

==


d.

[image: image82.wmf]3

log10

=

 omdat 
[image: image83.wmf]0

13

=


5.
a.

[image: image84.wmf]37

log(3)7

=






c.

[image: image85.wmf]1

5

332

5

1

5

log(93)log(33)2

×=×=


b.

[image: image86.wmf]1

2

331

11

32

log(3)log(33)

-

=×=-



d.

[image: image87.wmf]1

2

3313

1

2

log(327)log(3(3))2

=×=


6.
a.
De machten van 5: 
[image: image88.wmf]5

log51

=

, 
[image: image89.wmf]5

log252

=

, 
[image: image90.wmf]5

log1253

=

 en 
[image: image91.wmf]5

log6254

=


b.

[image: image92.wmf]5

1

5

log1

=-

, 
[image: image93.wmf]5

1

25

log2

=-

, 
[image: image94.wmf]5

1

125

log3

=-

 en 
[image: image95.wmf]5

1

625

log4

=-


7.
Kijk tussen welke machten van 3 12 ligt.

[image: image96.wmf]23

3123

<<

 dus 
[image: image97.wmf]3

2log123

<<



[image: image98.wmf]45

6255100053125

=<<=

 dus 
[image: image99.wmf]5

4log10005

<<




[image: image100.wmf]10

11

55

0,2()0,3()1

=<<=

 dus 
[image: image101.wmf]1

5

0log(0,3)1

<<


8.
a.
Voer in: 
[image: image102.wmf]1

2

x

y

=

 en 
[image: image103.wmf]2

18

y

=


intersect: (4,179925; 18)

b.

[image: image104.wmf]2

log184,17

»


c.

[image: image105.wmf]3

log122,26

»


9.
a.

[image: image106.wmf]0

3927

K

Omtrek

=×=

 en 
[image: image107.wmf]1

9

3

3436

K

Omtrek

=××=


b.
Het aantal zijden wordt telkens 4 keer zo groot en de lengte wordt 3 keer zo klein.

De totale lengte wordt 
[image: image108.wmf]41

33

1

=

 keer zo groot. En de beginwaarde is 27.

c.

[image: image109.wmf]256

11

333

27(1)85

n

×==



[image: image110.wmf]4

4

4

256

444

33273

3

()()

4

n

n

×

===

=


d.

[image: image111.wmf]1

3

1

13

81

log(3)

n

=


10.
a.

[image: image112.wmf]10

100

10,90

g

=-=


b.

[image: image113.wmf]100000(0,90)

t

S

=×


c.

[image: image114.wmf]40000

S

=




[image: image115.wmf]0,90

100000(0,90)40000

(0,90)0,40

log0,408,70

t

t

t

×=

=

=»



Dat is na 8 jaar en 8 maanden.

11.
a.

[image: image116.wmf]log(2)0,30

»

, 
[image: image117.wmf]log(5)0,70

»

, 
[image: image118.wmf]log(10)1

=

, 
[image: image119.wmf]log(25)1,40

»

 en 
[image: image120.wmf]log(100)2

=


b.

[image: image121.wmf]5

10100000

x

==


c.
De machten van 10 geven een geheel antwoord.
d.

[image: image122.wmf]6

log(1000000)log(10)6

==

 en 
[image: image123.wmf]4

log(0,0001)log(10)4

-

==-


12.
a.

[image: image124.wmf]log(3)0,48

»




[image: image125.wmf]1

1000

log()3

=-



[image: image126.wmf]log(1)0

=



[image: image127.wmf]log(123456)5,09

»


b.

[image: image128.wmf]2

107

x

=


[image: image461.wmf]1

4



[image: image129.wmf]10

1

2

2log(7)log(7)

log(7)0,42

x

x

==

=×»


13.
a.

[image: image130.wmf]log(14)

1014

=

, 
[image: image131.wmf]log(0,1)

100,1

=

 en 
[image: image132.wmf]log(0,08)

100,08

=


b.

[image: image133.wmf]log(14)

1410

=

, 
[image: image134.wmf]log(400)

40010

=

, 
[image: image135.wmf]log(7000)

700010

=

 en 
[image: image136.wmf]log(0,0003)

0,000310

=


c.

[image: image137.wmf]log(4)

410

=

 en 
[image: image138.wmf]log(20)

2010

=




[image: image139.wmf]log(4)log(20)

log(4)log(20)

log(20)

log(4)

(10)10

1010

log(4)log(20)

x

x

x

x

×

=

=

×=

=


d.

[image: image140.wmf]log(20)

4

log(4)

log(20)2,16096

=»


e.

[image: image141.wmf]log(80)

7

log(7)

log(80)2,25192

=»


14.
a.

[image: image142.wmf]9

log(35)1,62

»





c.

[image: image143.wmf]5

log(10)1,43

»


b.

[image: image144.wmf]1

3

log(128)4,42

»-





d.

[image: image145.wmf]4

1

13

log()1,85

»-


15.
a.

[image: image146.wmf]152

x

=




b.

[image: image147.wmf]105

t

=



c.

[image: image148.wmf]22

4(4)166

xxx

===




[image: image149.wmf]15

log20,26

x

=»





[image: image150.wmf]10

log50,70

x

=»




[image: image151.wmf]16

log60,65

x

=»


d.

[image: image152.wmf]11

22

21

39(3)3

t

===




[image: image153.wmf]1

t

=


16.
a.

[image: image154.wmf]()1000,96

t

Pt

=×


b.

[image: image155.wmf]()20

Pt

=




[image: image156.wmf]0,96

0,960,20

log0,2039

t

t

=

=»


De batterij is ongeveer 39 uur te gebruiken.

c.

[image: image157.wmf]()50

Pt

=





[image: image158.wmf]()30

Pt

=




d.

[image: image159.wmf]1000,96

t

P

=×




[image: image160.wmf]0,96

0,960,50

log0,5017

t

t

=

=»




[image: image161.wmf]0,96

0,960,30

log0,3029,5

t

t

=

=»




[image: image162.wmf]100

0,96

100

0,96

log()

t

P

P

t

=

=


Van 17 tot 29,5 uur.

17.
a.

[image: image163.wmf]3

log814

=

, 
[image: image164.wmf]6

log812,45

»

 en 
[image: image165.wmf]9

log812

=


b.
Omdat 81 wel als macht van 3 (
[image: image166.wmf]4

813

=

) en van 9 (
[image: image167.wmf]2

819

=

) te schrijven is en niet als macht van 6.
c.

[image: image168.wmf]39

log812log81

=×

 omdat 
[image: image169.wmf]3999

log81log812log812log81

3819(3)3

×

====


d.
De machten van 3 zijn allemaal positief.
[image: image462.wmf]1

2

[image: image463.wmf]ag

gblogba

=Û=

18.
a.
[image: image464.wmf]ag

gblogba

=Û=


b.
c.


d.
Ze zijn elkaars spiegelbeeld in de lijn 
[image: image170.wmf]yx

=

.

e.
De grafiek van f heeft een horizontale asymptoot: 
[image: image171.wmf]0

y

=

 en de grafiek van g  een verticale asymptoot: 
[image: image172.wmf]0

x

=

.

[image: image465.emf]x


y


1


2


3


-1


-2


-3


1


2


-1


-2




x

y

1 2 3 -1 -2 -3

1

2

-1

-2


19.

a.

b.
Het snijpunt van f met de y-as is (0, 1) en het snijpunt van k met de x-as is (0, 1)
c.
domein f en bereik k: 
[image: image173.wmf]¡


domein k en bereik f: 
[image: image174.wmf]0,

®


d.
De grafiek van f heeft een horizontale asymptoot: 
[image: image175.wmf]0

y

=

 en de grafiek van k heeft een verticale asymptoot: 
[image: image176.wmf]0

x

=

.

e.

[image: image177.wmf]()3

fx

<




[image: image178.wmf]()3

kx

<




[image: image179.wmf]5

53

log3

x

x

<

<




[image: image180.wmf]5

3

log3

05

x

x

<

<<


20.
a.
Beide grafieken gaan door (1, 0)
b.

[image: image181.wmf]()1,2

x

hx

=

 en 
[image: image182.wmf]()(0,8)

x

kx

=


c.
Als 
[image: image183.wmf]1

g

>

 dan is m(x) stijgend en als 
[image: image184.wmf]01

g

<<

 dan is m(x) dalend.
21.

[image: image185.wmf]0

1

g

=

 voor alle waarden van g. Dus 
[image: image186.wmf](1)log10

g

h

==

 voor alle g.
22.

a.
Als 
[image: image187.wmf]3

x

+

 een macht is van 2; 
[image: image188.wmf](2),(1)(1)

ffenf

--


b.
Door een verschuiving van 3 naar links.
c.

[image: image189.wmf]30

x

+>




[image: image190.wmf]3

x

>-


domein: 
[image: image191.wmf]3,

-®


d.

[image: image192.wmf]()0

fx

<

 voor 
[image: image193.wmf]32

x

-<<-


e.
De lijn 
[image: image194.wmf]3

x

=-

 is de verticale asymptoot van f.

23.
[image: image466.emf]a.

[image: image195.wmf]10

x

->




[image: image196.wmf]1

x

>



domein: 
[image: image197.wmf]1,

®


b.


c.

[image: image198.wmf]1

2

12

()log(1)

naarrechtsomhoog

mxyx

¾¾¾¾¾®=-¾¾¾¾®








[image: image199.wmf]1

2

2log(1)

yx

=+-


d.

[image: image200.wmf]1

x

=

 is de verticale asymptoot.
24.
a.

[image: image201.wmf]1020

x

->




[image: image202.wmf]210

5

x

x

->-

<



domein: 
[image: image203.wmf],5

¬


b.

[image: image204.wmf]5

x

=

 is de verticale asymptoot.
25.

[image: image205.wmf]4

x

=-

 is de verticale asymptoot: 
[image: image206.wmf]40

q

-+=




[image: image207.wmf]4

q

=



Door (0, 0): 
[image: image208.wmf]22

log(04)log420

ppp

++=+=+=



[image: image209.wmf]2

p

=-


26.

a.
Uit 
[image: image210.wmf]2

log(3)

p

=

 volgt 
[image: image211.wmf]23

p

=

 en uit 
[image: image212.wmf]2

log(7)

q

=

 volgt 
[image: image213.wmf]27

q

=

.

Dus 
[image: image214.wmf]223721

pq

×=×=


b.

[image: image215.wmf]22221

pqpq

+

×==

. En hieruit volgt dat 
[image: image216.wmf]2

log(21)

pq

+=




[image: image217.wmf]222

log(3)log(7)log(21)

pq

+=+=


c.

[image: image218.wmf]5555

log(7)log(70)log(770)log(490)

+=×=


27.
a.
Als 
[image: image219.wmf]5

log(70)

p

=

, dan geldt 
[image: image220.wmf]570

p

=

 en als 
[image: image221.wmf]5

log7

q

=

, dan is 
[image: image222.wmf]57

q

=




[image: image223.wmf]705

7

5

105

p

q

pq

-

===

, dus 
[image: image224.wmf]555

log(10)log(70)log(7)

pq

=-=-


b.

[image: image225.wmf]33333334

4log(2)log(2)log(2)log(2)log(2)log(2222)

log(2)

×=+++=×××==




      
[image: image226.wmf]3

log(16)

=


28.
a.

[image: image227.wmf]2222

log(7)log(6)log(76)log(42)

+=×=


b.

[image: image228.wmf]77777

42

3

log(42)log(3)log(2)log(2)log(28)

-+=×=


c.

[image: image229.wmf]1

2

3333233

1

2

log(16)2log(8)log(16)log(8)log(464)log(2

56)

×+×=+=×=


d.

[image: image230.wmf]555255

2log(4)log()log(4)log()log(16)

aaa

×+=+=


e.

[image: image231.wmf]5552

log()log(1)log()

aaaa

++=+


f.

[image: image232.wmf]0,50,520,530,520,5

3log()log()log()log()log()

ppppp

×-=-=


29.
a.

[image: image233.wmf]2222

42

222

log(9)log(3)2log(3)

log9log(3)

log(4)log(2)2

×

====


b.

[image: image234.wmf]22

42

1

2

2

log()log()

log()log()

log(4)2

xx

xx

===×


c.

[image: image235.wmf]5

255555

1

2

5

log(16)

log(16)log(2)log(2)log(16)log(2)

log(25)

+=+=×+=







[image: image236.wmf]555

log(4)log(2)log(8)

=+=


30.

a.

[image: image237.wmf]log()log()log()log()

pqrpqr

=++


b.

[image: image238.wmf]log()log()log()log()

pq

r

pqr

=+-


c.

[image: image239.wmf]1

2

log()log()log()log()log()

p

q

pqpq

=-=×-


d.

[image: image240.wmf]2

3

233

log()log()log()2log()(log()log())

p

qr

pqrpqr

=-=×-+=


  
[image: image241.wmf]2log()log()3log()

pqr

=×--×


31.
a.

[image: image242.wmf]323

2log(3)log(9)

==


b.

[image: image243.wmf]3333

()2log(5)log(9)log(5)log(945)

fxxxx

=++=++=+




[image: image244.wmf]9

a

=

 en 
[image: image245.wmf]45

b

=

.
c.

[image: image246.wmf]2222

111

442

()2log(10)log()log(10)log(2)

gxxxx

=-+-=+-=-+


32.

a.

[image: image247.wmf]3333

()log(9)log(9)log()2log()

gxxxx

==+=+

: een verschuiving van 2 omhoog.
b.

[image: image248.wmf]3333

11

99

()log()log()log()2log()2()

hxxxxfx

==+=-+=-+


33.

a.

[image: image249.wmf]()log(10)log(10)log()1log()1()

gttttft

==+=+=+

 10
b.

[image: image250.wmf]2

()log(0,01)log(0,01)log()log(10)log()2lo

g()2()

htttttft

-

==+=+=-+=-+


c.

[image: image251.wmf]4

()4log()log(10)log()log(10000)

kpppp

=+=+=


d.

[image: image252.wmf]2212222

11

22

()1log()log(2)log()log()log()log()

mqqqqq

-

=-+=+=+=


34.

[image: image253.wmf]2

()log()2log()()

fxxxgx

==×=



Maar: het domein van f is 
[image: image254.wmf],00,

¬È®

 en het domein van g is 
[image: image255.wmf]0,

®

.
35.
a.

[image: image256.wmf]525

2log(5)log(25)

==

, dus 
[image: image257.wmf]3725

x

-=


b.

[image: image258.wmf]332

x

=


[image: image467.emf]x


y


2


4


6


8


10


12


-2


-4


1


2


3


4


-1


-2




x

y

2 4 6 8 10 12 -2 -4

1

2

3

4

-1

-2


[image: image259.wmf]2

3

10

x

=


36.
a.

[image: image260.wmf]3

log(23)4

x

-=



b.

[image: image261.wmf]23

34

x

-

=




[image: image262.wmf]4

23381

284

42

x

x

x

-==

=

=





[image: image263.wmf]3

3

33

111

222

23log(4)

23log(4)

1log(4)1log(2)

x

x

x

-=

=+

=+×=+


37.

a.

[image: image264.wmf]1,082

x

=





b.

[image: image265.wmf]1

2

0,92

t

=




[image: image266.wmf]1,08

log(2)9,01

x

=»






[image: image267.wmf]0,92

1

2

log()8,31

x

=»


c.

[image: image268.wmf]42

51000

a

+

=




d.

[image: image269.wmf]1,082

x

-

=



e.

[image: image270.wmf]2

(2)400

x

+=



[image: image271.wmf]5

5

42log(1000)

42log(1000)

a

a

+=

=-+




[image: image272.wmf]1,08

1,08

log(2)

log(2)9,01

x

x

-=

=-»-



[image: image273.wmf]220220

2218

xx

xx

+=-Ú+=

=-Ú=



[image: image274.wmf]5

11

24

log(1000)0,57

a

=-+×»


38.
a.

[image: image275.wmf]log()3,6

x

=




b.

[image: image276.wmf]3

log()3,6

x

=



c.

[image: image277.wmf]2

log(31)5

x

+=



[image: image278.wmf]3,6

103981,07

x

=»





[image: image279.wmf]33,6

1,2

10

1015,85

x

x

=

=»




[image: image280.wmf]5

31232

331

x

x

+==

=



[image: image281.wmf]1

3

10

x

=


d.

[image: image282.wmf]3

1

2

log(12)

x

-=



e.

[image: image283.wmf]4

1log(12)0

x

-+=



[image: image284.wmf]1

2

11

22

1233

213

30,37

x

x

x

-==

=-

=-»-

 


[image: image285.wmf]4

1

log(12)1

1244

8

x

x

x

+=

+==

=-


39.
a.

[image: image286.wmf]log(5)log()4

x

+=




b.

[image: image287.wmf]22

log(21)log(7)4

x

++=

 


[image: image288.wmf]4

log(5)4log(10)

510000

2000

x

x

x

==

=

=





[image: image289.wmf]224

log(147)log(2)

14716

149

x

x

x

+=

+=

=








[image: image290.wmf]9

14

x

=


c.

[image: image291.wmf]44

log()log(3)7

p

-=



d.

[image: image292.wmf]0,50,5

log(3)2log(4)6

x

+×=-



[image: image293.wmf]447

3

1

3

log()7log(4)

16384

49152

p

p

p

==

=

=





[image: image294.wmf]0,50,520,56

0,50,5

64

1

483

log(3)log(4)log((0,5))

log(48)log(64)

1

x

x

x

-

+=

=

==


e.

[image: image295.wmf]22

log(1)log()1

xx

++=



f.

[image: image296.wmf]33

log(5)log(24)1

xx

--+=


[image: image468.emf]x


y


1


2


3


4


5


6


7


-1


-2


-3


-4


2


4


6


8


10


12


-2


-4


-6




x

y

1 2 3 4 5 6 7 -1 -2 -3 -4

2

4

6

8

10

12

-2

-4

-6



[image: image297.wmf]222

2

log()log(2)

2(2)(1)0

21

xx

xxxx

xx

+=

+-=+-=

=-Ú=




[image: image298.wmf]33

5

24

log()log(3)

53(24)612

77

x

x

xxx

x

-

+

=

-=+=+

=-











[image: image299.wmf]1

x

=-


40.

a.

[image: image300.wmf]730

x

->



[image: image301.wmf]1

3

37

2

x

x

->-

<


domein: 
[image: image302.wmf]1

3

,2

¬


b.
De lijn 
[image: image303.wmf]1

3

2

x

=

 is de verticale asymptoot.
c.

[image: image304.wmf]2

(0)log(7)

f

=


dus 
[image: image305.wmf]2

(0,log(7))


41.

a.

[image: image306.wmf]1420

x

->


b.

[image: image307.wmf]360

x

->


c.

[image: image308.wmf]210

x

->


d.

[image: image309.wmf]50

x

->




[image: image310.wmf]214

7

x

x

->-

<




[image: image311.wmf]36

2

x

x

>

>




[image: image312.wmf]1

2

21

x

x

>

>





[image: image313.wmf]5

5

x

x

->-

<



V.A.: 
[image: image314.wmf]7

x

=



V.A.: 
[image: image315.wmf]2

x

=



V.A.: 
[image: image316.wmf]1

2

x

=



V.A.: 
[image: image317.wmf]5

x

=


42.
[image: image469.emf]x


y


1


2


3


4


-1


-2


-3


2


4


6


8


-2


-4




x

y

1 2 3 4 -1 -2 -3

2

4

6

8

-2

-4

a.

[image: image318.wmf]2

90

x

->



[image: image319.wmf]2

9

33

x

x

<

-<<


domein: 
[image: image320.wmf]3,3

-


b.


c.

[image: image321.wmf]3

x

=-

 en 
[image: image322.wmf]3

x

=

 zijn de verticale asymptoten.
d.
bereik: 
[image: image323.wmf]]

,log(9)

¬


43.

a.
Een verschuiving van 4 omlaag.
b.

[image: image324.wmf],4

2

222

11

44

()log()log()()2log()

yas

V

omlaag

gxxyxhxx

-

=¾¾¾¾®=¾¾¾¾®=-+


c.

[image: image325.wmf]2222222

11

44

2log()2log()log()2log(2)log()4log()

xxxx

-

-+=-++=-++=-+


44.

a.
De concentraties liggen nogal ver uit elkaar (grote verschillen).
b.
Die is niet gelijkmatig verdeeld.
c.
… dat de waarde 10 keer zo groot wordt.
[image: image470.emf]x


y


1


2


3


4


5


6


7


8


9


10


-1


2


4


6


8


10


12


14


-2


-4




x

y

1 2 3 4 5 6 7 8 9 10 -1

2

4

6

8

10

12

14

-2

-4

45.
a.
b.

c.

[image: image326.wmf]1200

600

log(1200)log(600)log()log(2)

-==




[image: image327.wmf]50

25

log(50)log(25)log()log(2)

-==


46.
a.
I: 
[image: image328.wmf]214

0,0110,0,110,...,1000010

--

===


b.

[image: image329.wmf]3,5

103162

»


c.

[image: image330.wmf]2,5

432

=


d.
I: 
[image: image331.wmf]1020

x

=






[image: image332.wmf]1050

x

=


    
[image: image333.wmf]log(20)1,30

x

=»




[image: image334.wmf]log(50)1,70

x

=»



II: 
[image: image335.wmf]420

x

=






[image: image336.wmf]450

x

=



[image: image337.wmf]4

log(20)2,16

x

=»





[image: image338.wmf]4

log(50)2,82

x

=»


e.

[image: image339.wmf]2,5

10316

»


47.

a.
het grondtal is 5.
b.

[image: image340.wmf]0

15

=

 en 
[image: image341.wmf]1

55

=

. Precies er tussenin ligt het getal 
[image: image342.wmf]0,5

52,24

»

. Het getal 2,5 ligt dus rechts van het midden.
c.

[image: image343.wmf]1,75

50,06

a

-

=»


48.

a.

[image: image344.wmf]2

680

xx

-+>


b.

[image: image345.wmf](2)(4)0

xx

-->




[image: image346.wmf]24

xenx

<>



domein: 
[image: image347.wmf],24,

¬È®


d.

[image: image348.wmf]23

log(68)3log(10)

xx

-+==




e.

[image: image349.wmf]20

log(68)0log(10)

xx

-+==



[image: image350.wmf]2

2

681000

69920

3100131001

ABCformule

xx

xx

xx

-

-+=

--=

=-Ú=+






[image: image351.wmf]2

2

681

670

3232

ABCformule

xx

xx

xx

-

-+=

-+=

=-Ú=+


49.
a.

[image: image352.wmf]42

222

()log(3)log(3(4))log(312)

naarrechtsomhoog

fxxyxx

=¾¾¾¾¾®=-=-¾¾¾¾®




[image: image353.wmf]2

()log(312)2

gxx

=-+


b.

[image: image354.wmf],4

22

()log(3)()4log(3)

xas

V

fxxhxx

-

=¾¾¾¾®=×


c.

[image: image355.wmf]224244224

()4log(3)log((3))log(3)log(81)log()

hxxxxx

=×==×=+


d.
Deze geldt niet voor 
[image: image356.wmf]0

x

£


50.
a.

[image: image357.wmf]333434

()14log()log(3)log()log(3)

fxxxx

=+×=+=




[image: image358.wmf]3

p

=

 en 
[image: image359.wmf]4

q

=


b.

[image: image360.wmf],4

1

333

()log()4log()()4log()1

xas

V

omhoog

fxxyxfxx

-

=¾¾¾¾®=×¾¾¾¾®=×+


c.

[image: image361.wmf]()7

fx

=






d.

[image: image362.wmf]332

14log()1log(9)

xx

+×=+




[image: image363.wmf]1

2

3

3

1

33

1

2

14log()7

4log()6

log()1log(3)

33

x

x

x

x

+×=

×=

==

=






[image: image364.wmf]3432

42

22

log()log(9)

9

(9)0

033

xx

xx

xx

xxx

=

=

-=

=Ú=-Ú=










(3, 5)
51.
a.

[image: image365.wmf]0,600,50

h

t

=




[image: image366.wmf]0,6

log(0,5)1,36

h

t

=»

 dagen 
[image: image367.wmf]»

1 dag en 9 uur.

b.

[image: image368.wmf]1000,6036

d

×=





c.

[image: image369.wmf]1000,6018

d

×=




[image: image370.wmf]0,60

0,600,36

log(0,36)2

d

ddagen

=

==





[image: image371.wmf]0,60

0,600,18

log(0,18)3,36

d

ddagen

=

=»










Na 3 dagen en 9 uur.

d.
Na 2 dagen moet de hoeveelheid (36 mg) nog gehalveerd worden, en dat duurt 1 dag en 9 uur.

52.
a.
Voor alle waarden van x is 
[image: image372.wmf]2

10

x

+>


b.
De top van 
[image: image373.wmf]2

1

yx

=+

 is als 
[image: image374.wmf]0

x

=

. Daar is ook de top van f, en 
[image: image375.wmf](0)0

f

=

.
c.
De grafiek heeft geen asymptoten want het domein is 
[image: image376.wmf]¡

.
d.

[image: image377.wmf]2226

log(1)6log(2)

x

+==




[image: image378.wmf]2

2

164

63

6363

x

x

xx

+=

=

=-Ú=


53.
a.

[image: image379.wmf]35,9log()4,175

v

×+=




[image: image380.wmf]1,97

35,9log()70,9

log()1,97

1094,4/

v

v

vkmu

×=

»

=»


b.

[image: image381.wmf]2

35,9log(2)4,135,9log(2)35,9log()4,110,83

5,9log()4,1

v

Dvvv

=×+=×+×+»+×+=



      
[image: image382.wmf]10,8

v

D

=+


c.

[image: image383.wmf]35,9log()4,128,1log()16,0

vv

×+>×+




[image: image384.wmf]1,53

7,8log()11,9

log()1,53

1033,5/

v

v

vkmu

×>

>

>»


d.

[image: image385.wmf]28,1log()16,035,9log()4,14

vv

×+<×+-




[image: image386.wmf]7,8log()15,9

log()2,04

109,3/

v

v

vkmu

-×<-

>

>


T-1.


a.

[image: image387.wmf]227

log(128)log(2)7

==




c.

[image: image388.wmf]1

2

224

1

2

log(162)log(22)4

=×=


b.

[image: image389.wmf]1

2

334

1

2

log(813)log(33)4

=×=



d.

[image: image390.wmf]1

4

553

4

3

1

1254

log(5)log(55)2

-

=×=-


T-2.
a.

[image: image391.wmf]27

x

=






b.

[image: image392.wmf]30,0047

x

=




[image: image393.wmf]2

log(7)2,81

x

=»






[image: image394.wmf]3

log(0,0047)4,88

x

=»-


c.

[image: image395.wmf]2

50,234

x

=





d.

[image: image396.wmf]5

1,34227

x

=



[image: image397.wmf]5

5

1

2

2log(0,234)

log(0,234)0,45

x

x

=

=×»-





[image: image398.wmf]1,342

1,342

1

5

5log(27)

log(27)2,24

x

x

=

=×»


T-3.
a.
f: 
[image: image399.wmf]10

x

->



g: 
[image: image400.wmf]20

x

->



h: 
[image: image401.wmf]250

x

+>



    
[image: image402.wmf]1

x

>



    
[image: image403.wmf]2

x

<



     
[image: image404.wmf]1

2

2

x

>-


b.
De verticale asymptoten zijn resp. 
[image: image405.wmf]1

x

=

, 
[image: image406.wmf]2

x

=

 en 
[image: image407.wmf]1

2

2

x

=-

.

c.

[image: image408.wmf]125

xx

-=+




[image: image409.wmf]6

x

=-



Maar 
[image: image410.wmf]6

x

=-

 zit niet in het domein van f en h.

T-4.
a.

[image: image411.wmf]35

7

log(35)log(7)log()log(5)

-==


b.

[image: image412.wmf]22232

log(6)3log(5)log(65)log(750)

+×=×=


c.

[image: image413.wmf]3

4444

5

0,2

3log(5)log(0,2)log()log(625)

×-==


d.

[image: image414.wmf]2

55555

49

3

log(4)log(9)2log(3)log()log(4)

×

+-×==


e.

[image: image415.wmf]2

2log(5)log(10)log(5)log(500)

+=+=


f.

[image: image416.wmf]2221029

log(0,1)10log(10)log(0,110)log(10)

+×=×=


T-5.

a.

[image: image417.wmf]5

log(31)2

x

-=


b.    
[image: image418.wmf]22

log(12)log()5

xx

-+=


c.

[image: image419.wmf]1

2

5log(3)6

x

--=



 
[image: image420.wmf]2

2

3

31525

326

8

x

x

x

-==

=

=


        
[image: image421.wmf]22

2

log((12))log(32)

12320

(4)(8)0

xx

xx

xx

-=

-+=

--=




[image: image422.wmf]1

2

1

1

2

log(3)1

3()2

1

x

x

x

-

-=-

-==

=


 



        
[image: image423.wmf]48

xx

=Ú=


d.

[image: image424.wmf]11

22

log()log(20)

xx

=-



e.

[image: image425.wmf]33

log(1)2log()

xx

-+=




[image: image426.wmf]20

220

10

xx

x

x

=-

=

=







[image: image427.wmf]333

log(1)log(9)log()

99

109

xx

xx

x

-+=

-=

=










[image: image428.wmf]9

10

x

=


f.

[image: image429.wmf]11

22

log(27)log(3)2

xx

+-=-




[image: image430.wmf]1111

2222

7

10

log(27)log(4)log(3)log(12)

2712

107

xxx

xx

x

x

+=+=

+=

=

=


T-6.
de grafiek is niet goed af te lezen!
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De eerste dagen is de groeifactor per dag nog vrijwel gelijk. Later wordt die aanzienlijk kleiner.

c.
De verticale schaal is logaritmisch en de grafiek is vrijwel een rechte lijn.
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