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Hoofdstuk 7: Periodieke functies
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V-3.
a.
Ongeveer 18°C.
b.
Het bereik: verschil tussen de hoogste en laagste temperatuur.

c.
De gemiddelde jaartemperatuur is ongeveer 10°C.

d.
ongeveer 14°C.
V-4.
a.
maximum is 4,6 en het minimum -3,9


De evenwichtsstand: 0,34 en de amplitude: 4,25


De periode (van minimum tot  minimum) is ongeveer 13 uur.

b.
Alleen de evenwichtsstand daalt met 75 cm. Amplitude en periode blijven gelijk.

c.
Vermenigvuldigen met 1,2

d.
De periode en de evenwichtsstand blijven gelijk. De amplitude wordt 5,1

1.
a.
Omtrek
[image: image11.wmf]212

pp

=×=

 meter.
b.

[image: image12.wmf]2

p

 seconden.

c.
De stip zit dan helemaal links.
d.
Na een kwart omwenteling: 
[image: image13.wmf]11

42

21,57

pp

×=»

 seconden.
2.
a.
Helemaal rond is 
[image: image14.wmf]360

o

. De stip heeft dan een afstand afgelegd van 
[image: image15.wmf]2

p

.


Als de afstand 
[image: image16.wmf]p

 is, dan is de hoek 
[image: image17.wmf]1

2

360180

×=

oo


[image: image1.wmf]22

6(20)4

AD

=-=

b.
Werk met een verhoudingstabel: 


[image: image18.wmf]11

44

:180

:18045

x

x

pa

pa

==

==×=

o

oo


c. 

[image: image19.wmf]55

1224

2

pp

=×

, dus ook 
[image: image20.wmf]5

24

36075

×=

oo


d.

[image: image21.wmf]180

1:57,30

x

p

a

==»

o


3.
[image: image419.wmf]()180

rad

p

º

o


[image: image420.wmf]1

6

p


4.
[image: image421.wmf]1

4

p


5.
a.
Het eerste tijdstip is na 
[image: image22.wmf]p

 seconden en het tweede tijdstip na 
[image: image23.wmf]2

p

 seconden.

b.
Na 
[image: image24.wmf]1

2

1

p

 seconden bevindt P zich op het laagste punt.

c.
De periode is 
[image: image25.wmf]2

p

 seconden.

6.
a.

[image: image26.wmf]1

6

ap

=


b.

[image: image27.wmf]11

612

sin()

hh

OP

h

p

====



c.

[image: image28.wmf]1

3

sin()0,87

h

p

=»


[image: image422.wmf]1

3

p

7.
a.


b.
Er zijn nu twee perioden getekend.
c.

[image: image29.wmf]1

2

sin()1

p

-=-

 en 
[image: image30.wmf]sin()0

p

-=


d.
de radialen verschillen precies 1 periode.

8.
a.
zie hierboven bij opgave 7.

b.

[image: image31.wmf]1111

2222

(1,1),(,1),(,1)(1,1)

en

pppp

----


c.
De grafiek is puntsymmetrisch in 
[image: image32.wmf](,0)

p


d.
symmetrisch in 
[image: image33.wmf]1

2

1

x

p

=

.

9.
a.
domein: 
[image: image34.wmf]¡


b.
De symmetrieassen zijn de lijnen door de toppen: 
[image: image35.wmf]1

2

2

x

p

=

 en 
[image: image36.wmf]1

2

101

x

p

=

.

c.
Punten van symmetrie zijn de nulpunten: 
[image: image37.wmf](3,0),(34,0)(53,0)

en

ppp

-


d.
Eén periode is 
[image: image38.wmf]2

p

. Er passen dus 
[image: image39.wmf]1000

2

500

p

p

=

 perioden in het interval 
[image: image40.wmf][

]

0,1000

p

 en 
[image: image41.wmf]1000

2

159

p

»

 perioden in het interval 
[image: image42.wmf][

]

0,1000

.

e.

[image: image43.wmf]1

2

(1)1

f

p

=-




[image: image44.wmf](2)0

f

p

-=




[image: image45.wmf](5)0

f

p

=




[image: image46.wmf]1

2

(8)1

f

p

=




[image: image47.wmf]1

2

(6)1

f

p

-=-



[image: image48.wmf](18)0

f

p

=


10.
[image: image423.wmf]1

2

p

a.

[image: image49.wmf]22

213

CD

=-=


b.

[image: image50.wmf]3

11

322

sin()3

CD

AC

p

===


c.

[image: image51.wmf]11

62

sin()

AD

AC

p

==


11.
a.

[image: image52.wmf]1

4

tan()1

QR

PQ

QR

p

===


b.

[image: image53.wmf]22

112

PR

=+=


c.

[image: image54.wmf]22

1111

422

222

sin()2

p

==×==


12.
a.

[image: image55.wmf]111

662

sin(2)sin()

pp

==


b.

[image: image56.wmf]111

662

sin()sin()

pp

-=-=-

 (symmetrisch in (0, 0))



[image: image57.wmf]55

1

662

sin(7)sin(1)

pp

==-

 (periode is 
[image: image58.wmf]2

p

)
13.
a.

[image: image59.wmf]5

1

62

sin(1)

p

-=



d.

[image: image60.wmf]1

2

sin(4)1

p

=




g.

[image: image61.wmf]3

1

42

sin(2)2

p

=


b.

[image: image62.wmf]11

42

sin(1)2

p

=-



e.

[image: image63.wmf]11

32

sin(2)3

p

=



h.

[image: image64.wmf]11

42

sin(1)2

p

-=


c.

[image: image65.wmf]21

32

sin()3

p

-=-



f.

[image: image66.wmf]sin(3)0

p

-=




i.

[image: image67.wmf]11

62

sin(7)

p

-=


14.
a.
Dan is de uitwijking 
[image: image68.wmf]1

2

-

.

c.

[image: image69.wmf]21

32

cos()

p

=-


b.

[image: image70.wmf]11

312

cos()

aa

OP

a

p

====



d.

[image: image71.wmf]21

32

sin()3

P

y

p

==




[image: image72.wmf]11

22

(,3)

P

-


15.
a.
Bart heeft gelijk.

b.

[image: image73.wmf]1

2

1

p

 naar rechts verschuiven.

c.

[image: image74.wmf]1

2

p

 naar rechts of 
[image: image75.wmf]1

2

2

p

 naar rechts; 
[image: image76.wmf]1

2

1

p

 naar links.
16.
a.

[image: image77.wmf]11

32

cos()

AB

AC

p

==


b.

[image: image78.wmf]3

11

622

cos()3

p

==


c.

[image: image79.wmf]22

1111

422

222

cos()2

PQ

PR

p

===×==


d.

[image: image80.wmf]11

63

cos()sin()

BC

AC

pp

==

 en 
[image: image81.wmf]11

36

cos()sin()

AB

AC

pp

=


17.
a.
de grafiek van f is symmetrisch in de lijn 
[image: image82.wmf]0

x

=

.
b.

[image: image83.wmf]111

662

cos()cos()3

pp

-==


c.
de grafiek van f is symmetrisch in punt 
[image: image84.wmf]1

2

(,0)

p

.
d.

[image: image85.wmf]211

332

cos()cos()

pp

=-=-

 
18.
a.
precies een periode verder: 
[image: image86.wmf]111

332

cos(2)cos()

pp

==


b.

[image: image87.wmf]111

442

cos(8)cos()2

pp

==


c.

[image: image88.wmf]1111

6662

cos(5)cos(1)cos()3

ppp

==-=-


19.

a.

[image: image89.wmf]5

1

62

cos(1)3

p

-=



e.

[image: image90.wmf]11

32

cos(2)

p

-=


i.

[image: image91.wmf]11

62

cos(5)3

p

=-


b.

[image: image92.wmf]11

42

cos(1)2

p

=-



f.

[image: image93.wmf]21

32

cos(3)

p

=


j.

[image: image94.wmf]11

62

cos(5)3

p

-=-


c.

[image: image95.wmf]21

32

cos()

p

-=-



g.

[image: image96.wmf]3

1

42

cos(1)2

p

-=


d.

[image: image97.wmf]1

2

cos(3)0

p

=



h.

[image: image98.wmf]3

1

42

cos(2)2

p

=-


20.

a.
De grafiek van f is 2 omhoog respectievelijk 3 omlaag verschoven. Alleen de evenwichtsstand is anders.
b.

[image: image99.wmf]()4sin()

yxx

=+


21.

a.
De amplitude verandert.

b.
De grafiek van 
[image: image100.wmf]()sin()

fxx

=

 wordt dan ook nog in de x-as gespiegeld.

22.
evenwichtsstand
amplitude
bereik
a.

[image: image101.wmf]2

y

=




3


[image: image102.wmf][

]

1,5

-


b.

[image: image103.wmf]3

y

=-



8


[image: image104.wmf][

]

11,5

-


c.

[image: image105.wmf]10

y

=



3


[image: image106.wmf][

]

7,13


d.

[image: image107.wmf]17

y

=-



20


[image: image108.wmf][

]

37,3

-


e.

[image: image109.wmf]0,3

y

=



0,7


[image: image110.wmf][

]

0.4,1

-


f.

[image: image111.wmf]24

y

=



1


[image: image112.wmf][

]

23,25


23.
a.

[image: image113.wmf]1

56sin()

yx

=+



[image: image114.wmf]2

56cos()

yx

=+



[image: image115.wmf]3

56sin()

yx

=-


b.

[image: image116.wmf],1

3

()sin()sin()3sin()

xas

V

omlaag

fxxyxyx

--

=¾¾¾¾®=-¾¾¾¾®=--


24.
a.
er is 2 naar rechts verschoven

b.
(-1, 0)

c.

[image: image117.wmf]1

6

(,1)

p

-


25.
[image: image424.wmf]p

a.
De periode van de grafiek verandert.
b.
Voor 
[image: image118.wmf]01

b

<<

 wordt de periode groter dan 
[image: image119.wmf]2

p

 en voor 
[image: image120.wmf]1

b

>

 wordt de periode kleiner dan 
[image: image121.wmf]2

p

.

[image: image425.wmf]2

a

c.
d.

[image: image122.wmf]2

periode

b

p

=

 of 
[image: image123.wmf]2

b

periode

p

=


26.






27.
a.

[image: image124.wmf]2

2

33

p

p

p

==






a.
(-3, 1)
b.

[image: image125.wmf]1

4

2

8

p

p

p

==






b.

[image: image126.wmf]1

2

(,0)

p


c.

[image: image127.wmf]2

2

p

p

p

==






c.

[image: image128.wmf](5,1)

p

-


d.

[image: image129.wmf]2

0,1

20

p

p

p

==






d.

[image: image130.wmf]2

5

(,0)

-


28.
I: 
[image: image131.wmf]2

1

105

b

p

p

==



II: 
[image: image132.wmf]3

8

2

1

3

5

b

p

p

==


29.
a.
amplitude: 3; evenwichtsstand: 
[image: image133.wmf]4

y

=

; periode: 
[image: image134.wmf]2

p

; beginpunt: (2, 4)

b.

amplitude
evenwichtsstand
periode
beginpunt


h(x):
1,5


[image: image135.wmf]1

y

=-




[image: image136.wmf]2

2

33

p

p

=


(0, 0.5)


k(x):
55


[image: image137.wmf]100

y

=




[image: image138.wmf]2

p



(
[image: image139.wmf]20

p

+

, 100)


m(x):
0,75


[image: image140.wmf]0,25

y

=




[image: image141.wmf]2

0,2

10

p

p

=


(0, 1)


n(x):
45


[image: image142.wmf]900

y

=




[image: image143.wmf]2

p



(
[image: image144.wmf]100

p

-+

, 945)

30.

amplitude
periode
evenwichtsstand
beginpunt

f(x)
4


[image: image145.wmf]1

2

2

1

3

1

1

p

p

=



[image: image146.wmf]2

y

=




(3, 6)

g(x)
3


[image: image147.wmf]2

2

p

p

=




[image: image148.wmf]1

y

=




(0, 1)

h(x)
8


[image: image149.wmf]2

2

p

p

=




[image: image150.wmf]6

y

=




(1, 14)

k(x)
3


[image: image151.wmf]1

2

2

1

3

1

1

p

p

=



[image: image152.wmf]1

y

=





[image: image153.wmf]2

3

(,1)

p


31.
a./b.
evenwichtsstand is 
[image: image154.wmf]2

y

=-

 en amplitude 7. Het maximum is 
[image: image155.wmf]275

-+=

 en het minimum 
[image: image156.wmf]279

--=-

.
Een beginpunt (en dus een maximum) is 
[image: image157.wmf]1

2

(,5)

p

-

. De periode is 
[image: image158.wmf]2

p

, dus de volgende maxima liggen steeds 
[image: image159.wmf]2

p

 verder.
Het ‘eerste’ minimum ligt een halve periode verder, dus bij (
[image: image160.wmf]1

2

(,9)

p

-

. En dan ook weer steeds 
[image: image161.wmf]2

p

 verder.
32.
a.
maximum: 3 en minimum: -1

[image: image162.wmf]31

2

1

d

+-

==

 en 
[image: image163.wmf]31

2

2

a

--

==


b.
een halve periode is 
[image: image164.wmf]2

p

; periode is 
[image: image165.wmf]4

p

.


[image: image166.wmf]2

1

42

b

p

p

==


c.
een beginpunt is 
[image: image167.wmf]1

3

(,1)

p

: de grafiek van 
[image: image168.wmf]sin()

yx

=

 is 
[image: image169.wmf]1

3

p

 naar rechts verschoven.

d.

[image: image170.wmf]11

23

()12sin(())

fxx

p

=+-


33.
Evenwichtsstand, amplitude en periode blijven hetzelfde.


Het beginpunt is (0, 20). De grafiek hoeft niet verschoven te worden.


[image: image171.wmf]1

40

()515cos()

fxx

p

=+


34.
a.
maximum is 2 en minimum 0: 
[image: image172.wmf]20

2

1

d

+

==

 en 
[image: image173.wmf]20

2

1

a

-

==


periode is 
[image: image174.wmf]p

: 
[image: image175.wmf]2

2

b

p

p

==

 en een beginpunt voor de sinus is 
[image: image176.wmf]1

3

(,1)

p



[image: image177.wmf]1

3

()1sin(2())

fxx

p

=+-


b.
maximum is 600 en minimum -100: 
[image: image178.wmf]600100

2

250

d

+-

==

 en 
[image: image179.wmf]600100

2

350

a

--

==



de periode is 52: 
[image: image180.wmf]2

1

5226

b

p

p

==

 en een beginpunt voor de cosinus is (0, 600)



[image: image181.wmf]1

26

()250350cos()

fxx

p

=+


35.
a.

[image: image182.wmf]2

1,25

5

p

»

 seconden.

b.
Het minimum van h is 
[image: image183.wmf]1,20,70,5

-=

 liter.
c.
De ademfrequentie is 1,6 keer zo snel geworden. Dat wil zeggen dat de periode ook
1,6 keer zo klein is geworden; ofwel 
[image: image184.wmf]p

, en daarmee wordt 
[image: image185.wmf]2

2

b

p

p

==

. De maximale longinhoud is 2,4. Bij een minimale longinhoud van 0,5 wordt de amplitude 
[image: image186.wmf]2,40,5

maxmin

22

0,95

-

-

==

 en de evenwichtsstand 
[image: image187.wmf]2,40,5

maxmin

22

1,45

y

+

+

===

.



[image: image188.wmf]1,450,95sin(2)

ht

=+


36.
De periode is 
[image: image189.wmf]1

3

2

6

p

p

=

. De grafiek van 
[image: image190.wmf]sin()

yx

=-

 is 4 naar links verschoven. Een beginpunt ligt dan weer een halve periode naar rechts. Dus beginpunt: (-1, 7)
37.
a.
maximum: 18 en minimum: 2

[image: image191.wmf]182

2

10

d

+

==

 en 
[image: image192.wmf]182

2

8

a

-

==



een halve periode is 8; de periode is 16:

[image: image193.wmf]2

1

168

b

p

p

==



Een beginpunt (van een cosinus) is (2, 18)



[image: image194.wmf]1

8

108cos((2))

yx

p

=+-


b.
maximum: -2 en minimum: -11


[image: image195.wmf]2111

22

6

d

-+-

==-

 en 
[image: image196.wmf]2111

22

4

d

---

==



de periode is 
[image: image197.wmf]16

p

:

[image: image198.wmf]2

1

168

b

p

p

==



een beginpunt (voor de cosinus) is 
[image: image199.wmf](5,2)

p

-

: 
[image: image200.wmf]111

228

64cos((5))

yx

p

=-+-



een beginpunt (voor de –cosinus) is 
[image: image201.wmf](3,11)

p

--

: 
[image: image202.wmf]111

228

64cos((3))

yx

p

=--+



een beginpunt (voor de sinus) is 
[image: image203.wmf]1

2

(,6)

p

-

: 
[image: image204.wmf]111

228

64sin(())

yx

p

=-+-


38.
a.

[image: image205.wmf]1

2

cos()

x

=-




[image: image206.wmf]221

333

21

xx

pppp

=Ú=-=


b.

[image: image207.wmf]1

2

cos()2

x

=



[image: image208.wmf]3

11

444

21

xx

pppp

=Ú=-=


c.

[image: image209.wmf]cos()1

x

=




[image: image210.wmf]02

xx

p

=Ú=


d.

[image: image211.wmf]1

2

cos()3

x

=-



[image: image212.wmf]55

1

666

21

xx

pppp

=Ú=-=


e.

[image: image213.wmf]1

2

cos()2

x

=-



[image: image214.wmf]33

1

444

21

xx

pppp

=Ú=-=


f.

[image: image215.wmf]cos()0

x

=




[image: image216.wmf]111

222

21

xx

pppp

=Ú=-=


39.
a.
Er zijn 6 oplossingen.

b.

[image: image217.wmf]1

2

0

a

p

<<


c.
De grafiek is symmetrisch in de lijn 
[image: image218.wmf]1

2

x

p

=

: 
[image: image219.wmf]111112

223263

()

b

pppppp

=+-=+=


d.

[image: image220.wmf]2

ca

p

=+


e.

[image: image221.wmf]112

333

,21

xxenx

ppp

===-

 (oplossingen a, c en e)



[image: image222.wmf]221

333

,21

xxenx

ppp

===-

 (oplossingen b, d en f)
40.

a./b.

[image: image223.wmf]12

33

22

akxk

pppp

=+×Ú=+×

, waarbij k een geheel getal is.

c.

[image: image224.wmf]12

33

3232

xkxk

pppp

=+×Ú=+×




[image: image225.wmf]1222

9393

xkxk

pppp

=+×Ú=+×




[image: image226.wmf]85

1274

999999

,,,,1,1

xxxxxx

pppppp

======


41.
a.

[image: image227.wmf]1

2

sin(2)

x

=






b.

[image: image228.wmf]cos(4)1

x

=




[image: image229.wmf]5

1

66

5

1

1212

55

11

12121212

22

(:)

,,11

xx

xxperiode

xxxx

pp

ppp

pppp

=Ú=

=Ú=

===Ú=




[image: image230.wmf]1

2

1

2

40

0(:)

0,

x

xperiode

xxx

p

pp

=

=

==Ú=


c.

[image: image231.wmf]1

2

2sin()1

x

=-





d.

[image: image232.wmf]4cos(5)23

x

=-




[image: image233.wmf]11

22

1111

2626

11

33

12

33

sin()

1

2(:4)

23

x

xx

xxperiode

xx

pp

ppp

pp

=-

=-Ú=

=-Ú=

=Ú=




[image: image234.wmf]1

2

5

1

66

172

6305

17

630

cos(5)3

551

(:)

x

xx

xxperiode

xx

pp

ppp

pp

=-

=Ú=

=Ú=

=Ú=


42.

[image: image235.wmf]1

2

cos(3)2

x

=-




[image: image236.wmf]3

1

44

5

12

4123

3

71

12412

331

(:)

111

xx

xxperiode

xxx

pp

ppp

ppp

=-Ú=-

=-Ú=-

=-Ú=-Ú=-


43.

a.

[image: image237.wmf]sin()0,75

x

=




[image: image238.wmf]0,852,29

xx

»Ú»


b.

[image: image239.wmf]cos()0,27

x

=



[image: image240.wmf]1,304,99

xx

»Ú»


c.

[image: image241.wmf]sin(2)0,9

x

=




[image: image242.wmf]0,561,013,704,15

xxxx

»Ú»Ú»Ú»


d.

[image: image243.wmf]sin()1,20,85

x

+=



[image: image244.wmf]12,2116,07

xx

»Ú»


e.

[image: image245.wmf]35cos(0,7)6

x

+=



[image: image246.wmf]1,321,327,6510,30

xxxx

»-Ú»Ú»Ú»


f.

[image: image247.wmf]43cos(4)5

x

-+=



[image: image248.wmf]2,090,37

xx

»-Ú»


44.

[image: image249.wmf]1

6

sin(3)3

ax

p

-=




[image: image250.wmf]11

6

sin(3)3

a

x

p

-=

 heeft oplossingen als 
[image: image251.wmf]1

131

a

-££



Hieruit volgt 
[image: image252.wmf]3

a

£-

 en 
[image: image253.wmf]3

a

³


42.
a.

[image: image254.wmf]55

2

5

a

--

==



[image: image255.wmf]1

4

1

 periode is 
[image: image256.wmf]3

p

, dus één periode is 
[image: image257.wmf]1

4

3

1

2,4

p

p

=

: 
[image: image258.wmf]25

2,46

b

p

p

==


b.

[image: image259.wmf]5

a

=

 en nu is 
[image: image260.wmf]1

4

 periode gelijk aan 
[image: image261.wmf]3

p

. Eén periode is 
[image: image262.wmf]12

p

: 
[image: image263.wmf]1

6

b

=


c.

[image: image264.wmf]5

a

=-

 en 
[image: image265.wmf]2

1

42

b

p

p

==


d.
De periode is 
[image: image266.wmf]2

5

p

 en de amplitude 2.

e.

[image: image267.wmf]1

3

2sin()1

x

p

<




[image: image268.wmf][

11

32

5

111

3636

11

22

111

222

sin()

2(:6)

0,2,6

x

xx

xxperiode

x

p

pppp

=

=Ú=

=Ú=

ÎÈ


46.

a.

[image: image269.wmf]1

2

12cos()2

x

+=





b.

[image: image270.wmf]sin()10

x

p

+=




[image: image271.wmf]1

2

11

22

1112

2323

21

33

212

333

2cos()1

cos()

1

3(:4)

,3,4

x

x

xx

xxperiode

xxx

pp

ppp

ppp

=

=

=Ú=

=Ú=

===




[image: image272.wmf]1

2

1

2

111

222

sin()1

1

1(:2)

,13

x

x

xperiode

xxx

p

pp

=-

=

=

=-=Ú=


47.

a.
maximum: 4 en minimum: -2

[image: image273.wmf]42

2

1

d

+-

==

 en 
[image: image274.wmf]42

2

3

a

--

==



De periode is 
[image: image275.wmf]p

.



[image: image276.wmf]()3sin(2)1

fxx

=-+


b.

[image: image277.wmf]1

4

()3cos(2())1

fxx

p

=++


c.
Bijvoorbeeld: 
[image: image278.wmf]1

4

p

 naar rechts en 1 omlaag verschuiven



[image: image279.wmf]1

4

()3sin(2())3cos(2)

gxxx

p

=--=


d.

[image: image280.wmf]1

,2

6

1

6

()3sin(2)16sin(2)26sin(2())2

xas

V

naarlinks

fxxyxyx

p

p

-

=-+¾¾¾®=-+¾¾¾¾¾®=-++


48.

a.
maxima: (0.39, 0.85)   (3.53, 0,85)
minima: (1.96, -0,15)   (5.11, -0,15)

b.

[image: image281.wmf]0,850,15

2

0,35

d

+-

==

 en 
[image: image282.wmf]0,850,15

2

0,50

a

--

==



de periode is 
[image: image283.wmf]p

 en dus is 
[image: image284.wmf]2

b

=



het beginpunt ligt een kwart periode voor 3,53: 
[image: image285.wmf]1

4

3,532,74

c

p

=-=




[image: image286.wmf]()0,350,50sin(2(2,74))

fxx

=+-


49.

[image: image426.wmf]3

a

a.
periode: 
[image: image287.wmf]60,53

×=

 ms. Dat zijn dan 
[image: image288.wmf]1000

1

33

333

=

 trillingen per seconde. Amplitude is 
[image: image289.wmf]41,56

×=

 V.
b.

[image: image290.wmf]100,22

×=

 ms is er te zien. Het 
[image: image291.wmf]2

3

 deel van de golf is te zien.

c.

[image: image292.wmf]3

10

 ms per hokje.
d.


e.
Een frequentie van 1000 Hertz wil zeggen 1000 golven per seconde. Dat is 1 golf in 0,001 s: 
[image: image293.wmf]2

0,001

2000

b

p

p

==

 
[image: image294.wmf]3sin(2000)

Vt

p

=


50.

a.
De periode is 
[image: image295.wmf]1

100

 seconde: 
[image: image296.wmf]2

0,01

200

b

p

p

==


b.
periode is 
[image: image297.wmf]2

1

250125

p

p

=

 seconde. Dat zijn 125 trillingen per seconde: 
[image: image298.wmf]125

f

=

 Hz.
c.

[image: image299.wmf]()sin(1200)

htt

p

=


51.

a.

[image: image300.wmf]sin()cos()1

xx

×=



b.

[image: image301.wmf]2

(sin())1

x

=



geen oplossingen



[image: image302.wmf]sin()1sin()1

xx

=-Ú=









[image: image303.wmf]1111

2222

11

xxxx

pppp

=-Ú=Ú=-Ú=


T-1.


[image: image427.wmf]p


T-2.
a.

[image: image304.wmf]11

32

sin(3)3

p

=-



d.

[image: image305.wmf]sin(8)0

p

=




g.

[image: image306.wmf]sin(3)0

p

-=


b.

[image: image307.wmf]1

2

sin(2)1

p

-=-



e.

[image: image308.wmf]11

62

sin(7)

p

-=



h.

[image: image309.wmf]1

2

sin(4)1

p

=


c.

[image: image310.wmf]3

1

42

sin()2

p

=



f.

[image: image311.wmf]3

1

42

sin(1)2

p

=-



i.

[image: image312.wmf]5

1

62

sin(3)

p

-=


T-3.
a.

[image: image313.wmf]1

2

cos(1)0

p

=



c.

[image: image314.wmf]3

1

42

cos(2)2

p

=-



e.

[image: image315.wmf]1

2

cos()0

p

-=


b.

[image: image316.wmf]11

32

cos()

p

=



d.

[image: image317.wmf]21

32

cos(1)

p

-=



f.

[image: image318.wmf]5

1

62

cos(4)3

p

=-


T-4.
a.
periode: 
[image: image319.wmf]2

3

2

3

p

p

=

 en beginpunt: 
[image: image320.wmf]1

2

(1,1)


b.

[image: image321.wmf]2

2

55

b

p

p

==


c.

[image: image322.wmf]2

5

()42sin((3))

fxx

=-+-


T-5.
maximum: 1 en minimum: -5

[image: image323.wmf]15

2

2

d

+-

==-

 en 
[image: image324.wmf]15

2

3

a

--

==



halve periode is 5, een hele periode 10: 
[image: image325.wmf]2

1

105

b

p

p

==



een beginpunt is (6, -2)



[image: image326.wmf]1

5

()3sin((6))2

fxx

p

=--


T-6.

a.

[image: image327.wmf]1

2

cos(2)3

x

=





b.

[image: image328.wmf]111

222

12sin()2

x

+=




[image: image329.wmf]5

1

66

111

1212

111111

12121212

221

(:)

,,1,1

xx

xxperiode

xxxx

pp

ppp

pppp

=Ú=

=Ú=

====




[image: image330.wmf]11

22

5

111

2626

12

33

sin()

1(:4)

x

xx

xxperiode

pp

ppp

=

=Ú=

=Ú=











[image: image331.wmf]1212

3333

,1,4,5

xxxx

pppp

====


c.

[image: image332.wmf]2cos(3)2

x

=




d.

[image: image333.wmf]4sin()23

x

p

=




[image: image334.wmf]1

2

3

1

44

172

12123

3

17

12124

cos(3)2

331

(:)

,

x

xx

xxperiode

xxx

pp

ppp

ppp

=

=Ú=

=Ú=

==Ú=




[image: image335.wmf]1

2

12

33

12

33

121212

333333

sin()3

(:2)

,,2,2,4,4

x

xx

xxperiode

xxxxxx

p

pppp

=

=Ú=

=Ú=

======


T-7.
a.

[image: image336.wmf]221

332

()sin()31

faa

pp

===




[image: image337.wmf]1

2

122

3

33

3

a

===


b.

[image: image338.wmf]2

3

2

3

b

p

p

==


c.

[image: image339.wmf]11

22

31

2

1

d

+-

==

 en 
[image: image340.wmf]11

22

31

1

22

2

a

--

==




[image: image341.wmf]1

2

()2sin(2)1

fxx

=+


T-8.
a.
20 trillingen per seconde: 1 trilling per 
[image: image342.wmf]1

20

 seconde. De amplitude is 5.

b.

[image: image343.wmf]()5sin(40)

utt

p

=


c.
Voer in: 
[image: image344.wmf]1

5sin(40)

yx

p

=

 en 
[image: image345.wmf]2

4

y

=




[image: image346.wmf]0,007380,01762

xx

»Ú»



Ongeveer 0,01 seconde groter dan 4 mm.

T-9.
maximum is ongeveer 51,5 cm en minimum ongeveer -77 cm

De periode is ongeveer 12 uur en 26 minuten


[image: image347.wmf]51,577

2

12,75

d

+-

==-

, 
[image: image348.wmf]51,577

2

64,25

a

--

==

 en 
[image: image349.wmf]2

12,43

0,51

b

p

=»




[image: image350.wmf]64,25sin(0,51(7,2))12,75

Ht

=--


Extra oefening – Basis
[image: image428.wmf]2

p


B-1.
B-2.
[image: image429.wmf]4

p

a.


b.

[image: image351.wmf]1

2

sin(17)1

p

=-



[image: image352.wmf]5

1

62

sin(1)

p

-=



[image: image353.wmf]3

1

42

sin(1)2

p

=-



[image: image354.wmf]11

32

sin(1)3

p

-=


B-3.
a.

[image: image355.wmf](,1)

p

-


b.

[image: image356.wmf]11

62

()3

g

p

=




[image: image357.wmf]11

42

()2

g

p

=




[image: image358.wmf]11

32

()

g

p

=


c.

[image: image359.wmf]5

1

62

cos(4)3

p

=-




[image: image360.wmf]3

1

42

cos(3)2

p

-=




[image: image361.wmf]1

2

cos(9)0

p

=



[image: image362.wmf]cos(5)1

p

-=-


B-4.
a.
amplitude: 5

evenwichtsstand: 
[image: image363.wmf]3

y

=


b.
periode: 
[image: image364.wmf]1

3

2

6

p

p

=


amplitude: 2

c.
(0, 8) en 
[image: image365.wmf](43,0)

p

+


B-5.
a.
maximum: 10 en minimum: -6


[image: image366.wmf]106

2

2

d

+-

==


b.

[image: image367.wmf]106

2

8

a

--

==


c.
De periode is 
[image: image368.wmf]8

p

, dus 
[image: image369.wmf]2

1

84

b

p

p

==


d.

[image: image370.wmf]1

4

()8sin(())2

fxx

p

=++


B-6.
a.

[image: image371.wmf]2sin(2)2

x

=




b.

[image: image372.wmf]1

2

15cos(1)2

x

+=



[image: image373.wmf]1

2

3

1

44

3

1

88

3

1

88

3

1

88

sin(2)2

22

(:)

,,

1,1

x

xx

xxperiode

xx

xx

pp

ppp

pp

pp

=

=Ú=

=Ú=

==

==




[image: image374.wmf]1

2

11

25

11

22

1

3

5cos(1)1

cos(1)

11,3714,91

0,913,28(:1)

0,915,10

x

x

xx

xxperiode

xx

p

=

=

»Ú»

»Ú»

»Ú»


c.

[image: image375.wmf]11

22

6sin()5

x

-=




d.

[image: image376.wmf]0,1sin()0,025

x

=-




[image: image377.wmf]11

22

5

111

2626

12

33

12

33

sin()

1(:4)

1

x

xx

xxperiode

xx

pp

ppp

pp

=

=Ú=

=Ú=

=Ú=




[image: image378.wmf]sin()0,25

0,253,39(:2)

3,396,03

x

xxperiode

xx

p

=-

»-Ú»

»Ú»


Extra oefeningen – Gemengd
G-1.
a.

[image: image379.wmf]2

1

2412

b

p

p

==


b.
amplitude is 3

c.
Op 1 periode snijdt de grafiek van f de x-as twee keer. In het interval 
[image: image380.wmf][

]

0,6000

 passen 
[image: image381.wmf]6000

24

250

=

 periodes. De x-as wordt dus 500 keer gesneden.

d.
(0, -3), (12, 3) en (24, -3)

G-2.
a.
f: periode: 
[image: image382.wmf]6

p

 en amplitude: 
[image: image383.wmf]1

2

1



g: periode: 
[image: image384.wmf]p

 en amplitude: 
[image: image385.wmf]1

2

2


b.

[image: image386.wmf]11

23

()1cos()

fxx

=

 en 
[image: image387.wmf]1

2

()2sin(2)

gxx

=


G-3.
a.

[image: image388.wmf]7711

121244

sin(4)sin()26

pp

==+

 (symmetrisch in 
[image: image389.wmf]1

2

x

p

=

)
b.

[image: image390.wmf]55

11

121244

sin()sin()26

pp

-=-=--

 (symmetrisch in (0, 0)) 
c.

[image: image391.wmf]5

711

121244

sin(1)sin()26

pp

=-=--

 (symmetrisch in 
[image: image392.wmf](,0)

p

)
d.

[image: image393.wmf]5

711

121244

sin(3)sin()26

pp

-==+

 (periode verder)
[image: image430.wmf]2

p


G-4.
a.


b.
amplitude: 4 en periode: 
[image: image394.wmf]p




[image: image395.wmf]4

a

=

 en 
[image: image396.wmf]2

2

b

p

p

==




[image: image397.wmf]()4cos(2)

gxx

=-


Uitdagende opdrachten
U-1.
a.

[image: image398.wmf]11

22

(1,12)1,12

x

ppp

=+-=-

 (symmetrisch in 
[image: image399.wmf]1

2

x

p

=

)

b.

[image: image400.wmf]sin()0,9001

x

=




[image: image401.wmf]1,1221,122

1,1212151,12

xkxk

xx

ppp

pp

=+×Ú=-+×

=+Ú=-


U-2.
a.

[image: image402.wmf]0:16515015

th

==-=



[image: image403.wmf]8:1657590

th

==-=




[image: image404.wmf]16:165

th

==




[image: image405.wmf]24:1657590

th

==-=


b.

[image: image406.wmf]2

32

9075cos()

ht

p

=-


U-3.
a.

[image: image407.wmf]4cos(2(3))53

x

p

-+=




[image: image408.wmf]1

2

cos(2(3))

2(3)

x

px

p

p

-=-

=-


b.

[image: image409.wmf]1

2

cos()

p

=-




[image: image410.wmf]21

33

1(:2)

ppperiode

ppp

=Ú=




[image: image411.wmf]21

33

12

33

12

33

2(3)2(3)1

33

33(:1)

xx

xx

xxperiode

pppp

-=Ú-=

-=Ú-=

=Ú=


U-4.
a.

[image: image412.wmf]0,31

(243,26(66,5))sin(0,12(11,43))12,18066,5

24sin(0,12(11,43))12,1866,590

btalsb

D

talsb

ì

-×--+£<

=

í

-+££

î


b.

[image: image413.wmf]0,31

(243,26(66,551))sin(0,12(11,43))12,18

Dt

=-×-×-+=



    
[image: image414.wmf]16,38sin(0,12(11,43))12,18

t

=×-+



Voer in: 
[image: image415.wmf]1

16,38sin(0,12(11,43))12,18

yx

=×-+

 en 
[image: image416.wmf]2

15

y

=



Intersect: 
[image: image417.wmf]12,8736,17

xx

»Ú»



Dat zijn ongeveer 
[image: image418.wmf](36,1712,87)7163

-×»

 dagen

� EMBED Equation.DSMT4  ��� 





hoek in graden�
0�
30�
45�
60�
90�
180�
�
hoek in radialen (exact)�
0�
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
�






hoek in graden�
6�
15�
57�
60�
115�
107�
172�
�
hoek in radialen�
0,1�
0,26�
1�
1,05�
2�
1,87�
3�
�






� EMBED Equation.DSMT4  ���





a





a





a





2a





� EMBED Equation.DSMT4  ���





b�
0,5�
1�
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
�
periode�
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
2�
1�
�






� EMBED Equation.DSMT4  ��� (in graden)�
45�
125�
29,79�
229,18�
600�
100,27�
�
� EMBED Equation.DSMT4  ��� (in radialen)�
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
0,52�
4�
� EMBED Equation.DSMT4  ����
1,75�
�






� EMBED Equation.DSMT4  ��� in graden�
20,05�
30�
77�
135�
210�
1317,80�
�
� EMBED Equation.DSMT4  ��� in radialen�
0,35�
� EMBED Equation.DSMT4  ����
1,34�
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
23�
�






radialen�
0�
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
�
sinus�
0�
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
� EMBED Equation.DSMT4  ����
1�
�









1
Uitwerkingen 4 vwo wiskunde B, hoofdstuk 7
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