Hoofdstuk 6: Goniometrische formules.

6.1 Eenheidscirkel en radiaal

Opgave 1:
a sSn6b5° = P—lQ

PO =sin65°=0,91
0Q = c0s65° = 0,42

b. P(0,42,0,91)

Cc. ZPOQ=65°
PO =091
00 =042
P(-0,42,0,91)

d. coslis® =-0,42
sin115° = 0,91
c0s115° = —cos65°
sin115° = sin65°
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Opgave 3:
sin210°=-sin30° = _%

€0s210° = —c0s30° = -14/3

a
b. L

C.  sin(-135°) = —sin45° = —1./2
d.  cos(-135°) = —cos45° = —%\/E
e sin300°=-sin60°=—-1/3
f.  cos300° = cos60° =

Opgave 4:
a klopt

b. x,=co0s110°=-0,34 ¥y, =5n110°=0,94
x, = €0s200° = -0,94 ¥, =Sin200° =-0,34
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x, = cos(~102°) = —0,21 y, =sin(-102°) = -0,98

x, = cos(-50°) = 0,64 g =9IN(-50°) = -0,77
Opgave 5:
x, =2c0s72°=0,62 Yy =28N72°=190
X, = 200s144° = -1,62 Yo =28in144° =118
X, = 2C0s216° = -1,62 yp, =28n216°=-118
x, = 2€0s288° = -0,62 vy =2sin288°=-190
Opgave 6:

a omtrek=2rr=2-7-1=2rx

b. bij 90° hoort een kwart cirkel dus boog = ;-2 =

C. s-omtrek=%-2r=r
d.  a-omtrek =15n
a-2n=13r

dus 2 -360° = 270°

Opgave 7:

a 30°

b. 45°

c. 360°

d. @ =114,6°
/s

e 225°

e
b8

g. —400°

h. -127,3°

Opgave 8:

a 2r

b. &7

c. 47

d in

e 3

f. 2z

g 1ix

h. 1w

Opgave 9:

a E 27 =017

360

T

N
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573
360

1030, 2 =17,98
360

d. 90 2r =157
360

b. -2 =1,00

Opgave 10:
a -038
b. 081
c. 059
d 0,72
e 031
f

. 025

Opgave 11:
a xp,=00s5=0,28

yp =5iN5=-0,96
b. x, =co0s6=096

yp =8iN6=-0,28
C. x,=c0s20=0/41

¥, =8n20=0,91

Opgave 12:
a 143
b. 142

cosiz =—cosin =—14/3

COS27 =COS:im =+

a
b

c. sinlir=-siniz=-13
d 2
e

f

coslir =—-cosim =—-3
sin-iz =-siniz =-12

Opgave 14:

a a=ir v a=3ir

b. a=%7r v a=1ir

c a=lir v a=L1~x

d a=37 v a=1lin

e a=+ir v a=137

f. a=3ir v a=1lin
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6.2 Goniometrische vergelijkingen.

Opgave 15:

Bij (01): ..,-3%r,-1iz,ix 27,447, ..
Bij (0-1): ..,-4ir,-2irx,-ix,1i7,3in,..
Opgave 16:

a snBx-37)=0
- =0+k-7
Ix=smw+k-x
x=in+k-im

b. cosZx-in)=0
1

2

1
2

x=lrn+k-2n

_1-_1 .
x—-sn=5n+k-m

x=2n+k-m

c. sn®x-sinx=0
sinx(sinx-1) =0
sinx=0 v sShx=1
x=0+k-mr v x=37m+k-2r
d. cos®2x+cos2x=0
cos2x(cos2x+1) =0

cos2x=0 v cos2x=-1
2x=5n+k-m v 2x=n+k-2r

x=3n+k-3n v x=in+k-nm

Opgave 17:
a sSn2x=1

2x=3nm+k-2n
x=4m+k-m
sin2x =-1
2x=—3nm+k-2n
x=—3n+k-m
b. ..,-1iz,-37,37,137,..
c. asjedetweerijtjes oplossingen samenvoegt krijg je:
v =B, -Ln,-3r,-ix,in, 30,130,137, ...

Datis. x=47n+k-37

Opgave 18:
a cos’(x—ir)=1

cos(x—im)=1 v cos(x—i7m)=-1
x—tn=0+k-2n v x-im=n+k-27

x=itn+k-2r v x=Lin+k-2n
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samenx=im+k-w

b. sin*(2x-irx)=1
sn(2x—-i7)=1 v sSn(2x-ir7)=-1
2x—inm=3n+k-2n v 2x—-inm=—-inm+k-27
2x=3n+k-2n v 2x=-in+k-2n
x=3n+k-n v x=—in+k-n
samen x=3n+k-37

c. sinx-sinx=0
sinx(sin®x-1)=0
snx=0 v sn®x=1
snx=0 v shx=1 v snx=-1
x=0+k-m v x=3n+k-27r v x=-irn+k-27
samen x=0+k-37

d. cos’2x—cos2x=0
cos2x(cos’ 2x—1) =0
cos2x=0 v ©cos’2x=1
cos2x=0 v cos2x=1 v cos2x=-1
2x=3n+k-m v 2x=0+k-2r v 2x=mw+k-2r
samen 2x =0+k- 57
dus x=0+k-37

Opgave 19:

a sn(dx-3im)=1
Ax—im=3m+k-2r
Ax=2m+k-2n
x=Zmw+k-in

b. cosdrx=1
Adrx=0+k-2r
x=0+k-3

c. sn’(irx)=1
snizx=1 v sinizx=-1
irx=in+k-2n v irnx=-inm+k-2n
samen trx=in+k-n
dus x=2+k-4

d. sin2x-cos2x+sin2x=0
sin2x(cos2x+1) =0
sn2x=0 v cos2x=-1
2x=0+k-m v 2x=mw+k-21
x=0+k-37n v x=3n+k-m
dus x=0+k-37
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Opgave 20:
N 1 1
a sngﬂ'—i
b. sn2iz=snir=

Nk N

1 l - _gnilr—
Sndir=sSingr =
NS -1
C. sngﬂ'—i
] 5 —gnsb —1
d sn22r=snir=3

1 l - _gqns-=21
Sin-lir=9ingm =3

Opgave 21:
a 2snix=1

snix=3%
Ix=in+k-2r v 3ix=32m+k-27
x=in+k-4r v x=3m+k-4rn

b. 2cos(x-37)=1
cos(x—im)=13
x—ir=in+k-2r v x-in=-irn+k-27
x=tr+k-2n v x=0+k-2r

C. 25in(2x—%n)=—\/§
sin(2x—i7) =—-14/3
2x—inm=—3n+k-2r v 2x-ir=lin+k-2n
2xx=—3n+k-2n v 2x=1Ln+k-2n
x=—4n+k-w v x=Rn+k-7w

d 2cos(3x—7)=-1
cos(3x—7)=—3
x-r=%n+k-2r v Ix-nm=—4n+k-2n
Ix=1r+k-2n v Ix=im+k-2r

_5 L2 -1 L2
x=gn+k-5m v x=gr+k-5rm

Opgave 22:
a 2sn(2x-irz)=+2
sn(2x-i7) =12
2x—in=3n+k-2n v 2x—-im=3n+k-2n
2x=3n+k-2n v 2x=Rn+k-2n
x=xn+k-w v x=%n+k-x
1

_ 5 _ 5 11
X=om VvV X=5n Vv x=1lzr v x=1lxzr

b. 2cos(3x—17)=+/3
COS(3X—%7T)=%\/§
I—Sm=%1 Vv IAX—Im=—2%7
Ix=%n+k-2r v 3Ix=in+k-2n
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_ 8 14 —15
x=gm v x=lgn v x=1g~x
N 2 _ 1
C. Snix=-5+v2
2 _ 1 2 11
sx=—sn+k-2n v Sx=lim+k-2n
x=—3n+k-31 v x=llr+k-31
17
x=l{n
1 _ 1
d cos;x=-5+3
Ix=2n+k-2n v
x=Lr+k-4r v

—-12
x=1m

Opgave 23:
a 2sn’x=1
sn’x=1
Sinxz\/%:%\/i voSinx=-3+2
b. sinx=12
x=4n+k-2n v x=3n+k-2rn
sinx=-3+2
x=Lir+k-2r v x=13n+k-2n
c. deoplossingen verschillen steeds ;7 van elkaar, dus x =7 +k-57
d. x=2r iseenoplossing eniedere andere oplossing ligt steeds 57 verder (of terug).

Opgave 24:
a 2cos’(ix)=1

cos’($x) =4
costx =142
k-

1., 1
EX—zﬂ'"‘

vV C0S3x=-2+2
2n v tx=-im+k-2n v Ix=3rx+k-2r v ix=-3n+k-2n

b. 4sn’(x-ir)=1
sn®(x-ir)=1

sn(x—¢7)=% Vv Sn(x—%7

)=-3
x—tr=in+k-2r v x-trn=3%n+k-2r v x-itrn=lir+k-2r v
x—tn=13n+k-21
x=inm+k-2r v x=n+k-2r v x=Ln+k-2n v x=2n+k-2n
dusx=37+k-mn v x=n+k-n

c. 4cos’(x+im)=3

cos’(x+ix)=2
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Cos(x+%7z)=\/§=%\/§ v COS(x+%ﬂ):—%\/§
x+in=Lin+k-2r v x+in=-irn+k-2r v x+imn=3n+k-2n v
x+im=-3n+k-21
x=—5n+k-2n v x=-3n+k-2n v x=%Ln+k-2r v
x=-1Lr+k-2n
dusx=-%n+k-m v x=%n+k-m
d. 4sin®*x-sinx=0
sinx(4sin®x-1)=0
snx=0 v 4sn’x=1
snx=0 v sin’x=1
snx=0 v snx=%1 v snx=-1
x=0+k-n v x=in+k-n v x=3%n+k-xm
e 2co0s’x=cosx+1
2008’ x —cosx—1=0
stel p =cosx
2p ~1-0
p=1F=-
cosx=1 v cosx=-3

N[~

x=0+k-2r vx=3n+k-2n v x=1jn+k-2rn
dus x=0+k-47
f. cos’x-cosx+1i=0
(cosx—1)% =
COSxX =3

x=in+k-2r v x=—-im+k 27

Opgave 25:
a Sin%ﬂ)C:%\/é
Irx=in+k-2r v inx=%n+k-27
x=2+k-4 v x=11+k-4
x=%2 v x=11 v x=4% v x=5{ v x=8%2 v x=91
b. cosimx=-3+/3
inx=3n+k-2r v inx=lin+k-27
x=23+k-6 v x=31+k-6
x=23 v x=33 v x=8; v x=93
c. 4sin’(izx)=1
sn®(irx)=1

sn(zrx)=%1 v sSnErx)=-3
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nx=in+k-n v itnx=3%n+k-m
2+k-5 v x=43+k-5

— A1 — 55 -0l
v x=4¢ v x=5 v x=9;

1
5
X
X

olo

d. 2cos*(01x x)+cos(01r x) =1
2cos® (0,17 x) + cos(0,17r x) —1=0
stel p = cos(0,1r x)
2p®+p-1=0

ZLEV8 _ 1x3

4 4
p="33=3 v p="==-1

cos(0lrx)=3 v cos(0lrx)=-1

Olrx=in+k-2r v Olnx=—-3in+k-2r v x=n+k-2n

x=33+k-20 v x=-35+k-20 v x=10+k-20

x=33 v x=10

Opgave 26:
a x=075+k-2r v x=r7-0,775=2,366+Fk 27

b. cosx=08
x=064+k-27r v x=-0644+Fk- 27

Opgave 27:
a sSnx=-085

x=-1016+%k-2r v x=n--1016=4158+Fk 27
b. cos;x=0,25
sx=1318+k-2n v $x=-1318+k 27
x=2636+k-47 v x=-2363+k-2r7
c. sn(x+2)=09
x+2=1120+k-2r v x+2=1-1120=2,022+k-2r
x=-0880+k-2r v x=0022+k- 27
d.  cos(2x+1)=-0,4
2x+1=1982+k-27r v 2x+1=-1982+k-2r
2x=0982+k-2r v 2x=-2982+k-2r
x=0491+k-n v x=-1491+k-x

Opgave 28:
a 2sinl75x=14
sinl75x=0,7

1L75x=0,775+k-2r v L175x=n-0,775=2366+Fk -2r
x=0443+k-359 v x=1352+k-359
x=0443 v x=1352 v x=4033 v x=4943
b. cos?0,95x = 0,86
cos0,95x = 0,927 v c0s0,95x = -0,927
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095x=0,383+k-2r v 095x=-0383+k-27 v 095Bx=2757+k-21 v
0,95x = -2, 757+ k - 2

x=0404+k-6614 v x=-0404+k-6614 v x=2902+k-6,614 v
x=-2902+k-6,614

x=0404 v x=2902 v x=3712 v x=6,210

Opgave 29:
a sSn3x=sinirz
X=ir+k-2r v Ix=32n+k-2n
5

-1 L2 -5 .2
x=pgn+k-im v x=gnr+k-irm

b. cos3x=costr
X=ir+k-2r v Ix=-in+k-2n

_ 1 L2 —_1 .2
x=ygn+k-tm v x=—-pnt+k-irm

Opgave 30:
a sn(x+1=sin(2x+3)

x+1=2x+3+k-27 v x+l=n—-(2x+3)+k-2r
—x=2+k-2r v x+1=n-2x-3+k-2r
x=-2+k-2r v 3x=n-4+k-2r
x==2+k-2n v x=im—4+k-in

b. cos(2x-1) = cos(x +1)
2x-1=x+1+k-27r v 2x-1=-x-1+k-2r
x=2+k-2r v 3x=0+k-31
x=2+k-2r v x=0+k-57

C. sSn(2x—3im)=sin(x+3x)
2x—sm=x+3m+k-2r v 2x—-sm=mn—-(x+3m)+k-2r
x=2w+k-2n v 2x-in=n-x-in+k-2n
x=2r+k-2n v 3x=lin+k-2n
x=2w+k-2n v x=4%mw+k-27

d. cos(x—3m)=cos2x

X—swr=2x+k-2r v x-im=-2x+k-2rn
—x=3m+k-2r v 3x=im+k-2r
x=—3nm+k-2r v x=%m+k-3r7

e sSn2zrx=snr(x-1)
2rx=nx—-n+k-2r v 2nx=n—-(rx-n)+k-2r
nx=-n+k-2r v 2nx=n-nx+n+k-2r
x=-1+k-2 v 3rx=0+k-2r
x=-1+k-2 v x=0+k-2

f. cosimx=cosz(x—-2)
Inx=nx-2n+k-2n v Inx=-nx+2r+k-2rn

—2nx=0+k-27r v Lirx=0+k-2rn
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x=0+k-4 v x=0+k-3
dus x=0+k-3

Opgave 31:
a sn(2x-im)=sin(x+3m)

2x—sr=x+sm+k-2n v 2x—-in=n—-(x+im)+k-2r
x=4n+k-2n v 2xx-im=n-x-in+k-2n
x=4n+k-2r v x=l%57w+k-27
x=4n+k-2n v x=Rr+k-2n
x=8r v x=%n v x=1lk7m v x=12n7n

b. cos(3x+37m)=cos(2x—+7)
I+sm=2x—qr+k-2r v Ix+im=-2x+iw+k- 21
x=—3r+k-2r v Sx=—-im+k-2n
x=—3x+k-2n v x=-kn+k-in

— — 15 —13 -1 114 —-119
X=onV x=31 Vv x=1lmzr v x=lzx v x=lxzr v x=1lxn
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6.3 Transformaties bij sinusoiden

b, (-Lind) (ir-) (rd) Wim-D
c. (27,00 (-x,00 (00) (x,00 (27,0)

Opgave 33:

b. (-2 (-=,-1) (01 (=,-1) (2r))
c x=-Lrn v x=-37 v x=37 v x=Ur
d. zieopgavea

Opgave 34:
a 71(02
evenwichtsasis 2

b. T(nr,0)
sn(x-37)=0
x—3r=0+k-7
x=im+k-mw

c. 7V

x—as,4
amplitudeis4
Opgave 35:
P ———————
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b. periodeis 7
C. periodeis 67

Opgave 36:
Y =a+CoSx y =bcosx y = COScx y=coS(x—d)
trandatie (0, a) Vi asi Vo wn trandatie (d,0)
tel a op bij de vermenigvuldig de vervang x door vervang x door
functiewaarde functiewaardemet b  cx x—d
evenwichtsasisa amplitudeisb periodeis 2= beginpunt x =d

Opgave 37:

a V._,,daanaT(-30)

b. Vo daarna 7'(0,1

Cc. h(x)=cos3(x-4)
V daarna 7'(4,0)

d' Vx—as,l% d%rna Vvy*asv4

Opgave 38:

a Vx—as,l,Z daarna T(%ﬂ-,S)

b. V, _,sdaanaT(-47;04)

c. h(x)=0,29cos3(x+14)
Vw020 dB@MNa Vymé daarna 7'(-14;0)

d V_,,damnaV ., deanal(;7;-0.8)

Sy Y as,s

Opgave 39:

y=8snx —fmiy pognly TUA9 5 - 154s8inl(x-4)

Opgave 40:

1r.4 )
a y=cosx —Y 5 y_4icos(x—ir) —=2s y=12+3cos(x—1in)

Ve as, T(ix;4)
b. y=cosx —=2» y=3cosx ——— y=4+3cos(x—1r)
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Opgave 41:

Gr—2) @im—2) (257.-3)
G723 r3) (237.3)

d -—-3+sin(x-37)=0
sn(x—3r7)=4%

x—ir=in+k-2r v x-in=2n+k-2n

x=sn+k-2r v x=1%n+k-27

x—sm=—tn+k-2r v x—qr=1in+k-2n

x=5n+k-2r v x=13n+k-27

sr<x<13n v 247 <x<3r

Opgave 42:

|1+25inx|:

1+2snx=2 v 1+2snx=-2
2sinx=1 v 2sinx=-3
sinx=3 v snx=-13

X = X =

olo

T

L
i
5T =X

vV
5.
Se7m

IA cnl

Opgave 43:
a 5

b. dat zijn detoppenvan y =1+ 3sin2x
1+3sin2x=4 v 1+3sin2x=-2
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3sin2x=3 v 3sin2x=-3
sin2x=1 v sn2x=-1
2x=in+k-2n v 2x=1im+k-27
x=4in+k-m v x=3n+k-n
Gr4) (Gr2) (Aizd) (1372

c. fGr)=[+3sinix|=[1+3-443 =1+133
f(%ﬂ)=|1+3Sin%7r|=1+3-%\/§‘:1+1%\/§
fGr) =[L+3sindn] = 1+3-~1/3 = 1443 -1
f(gm) =[L+3singx|=[1+3-~44/3 =133 -1
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6.4 Sinusoiden tekenen.

Opgave 44:
a o

1 :
o .
0 : b 5 \—7 t
S A

b. amplitudevan fis3
amplitudevan gis3

Opgave 45: o —
a f(x)=-2+3sin3(x+37) N 1
evenwichtsstand: — 2 Tt
amplitude: 3 /

periode: & =2

T
beginpunt: (—3$7,2)

b. g(x)=1-2sin2(x-1in)
evenwichtsstand: 1
amplitude: 2
periode: & =7
beginpunt: ($7,1) dalend

Opgave 46:

a f(x)=1+3cos2(x+ %)
evenwichtsstand: 1
amplitude: 3
periode: & =7
beginpunt: (—<7,4)

b. g(x)=-2-cos(x—-37)
evenwichtsstand: —2
amplitude: 1
periode: 27
beginpunt: (37,-3) laagste punt
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Opgave 47:
evenwichtsstand: 5

amplitude: 3
periode: 2= =8

1
e

beginpunt: (0,5) daend

Opgave 48:
evenwichtsstand: 3

amplitude: 4
periode; 2 =2
beginpunt: (0,—1) laagste punt

Opgave 49:
a  evenwichtsstand: 40
amplitude: 25

periode; 2= =2 T """"""""""""""""
beginpunt: (£ 7,40) ’ |
b. y, =40+25sn(z(t -13))
y, =30
intersect geeft:
t=063 v t=137 v t=263 v t=337 v t=463 v t=537
dus 0,63<¢<137 v 263<t<337 v 4,63<t<537
c. degrafiek snijdt de evenwichtsstand voor ¢ =13

[%Jtzll =785

Opgave 50:
a evenwichtsstand: 33
amplitude: 15

periode: 2= =3

beginpunt: (1,5)
b. », =35+15cos(37(t—-3))
vy, =4
intersect geeft:
t=109 v =291 v r=409 v =591 v =709 v =891
dus:0<r<109 v 291<r<409 v 591<¢t<709 v 898<¢<10
c |z, =272

dx
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d. degrafiek snijdt de evenwichtsstand in het punt met r =1+2.3=275
2] ,5=31

EJ::2,75

Opgave 51:
bij ahoort ;

bij b hoort f
bij c hoort g
bij d hoort £

Opgave 52:
evenwichtsstand: 20

amplitude: 30

periode: 50 dus ¢ =& =%

a y=20+30sinZx

b. »y=20-30sin(%(x—25))

c. y=20+30cos(%(x-125))
d. y=20-30cos(% (x—37,5))

Opgave 53:
evenwichtsstand: — 60

amplitude: 160

periode: 6,8 dus ¢ = % =5

a N =-60+160sin(5 (¢ — 4))
b. N =-60+160cos( (¢ - 57))

Opgave 54:
a fevenwichtsstand: 1

amplitude: 2
periode: 27
beginpunt: (0,1
g evenwichtsstand: —1
amplitude: 3
periode: 27 4 | |
beginpunt: (4 7,~1) Lo b
b. y, =1+2sinx en y, =-1+3sin(x-17)
intersect geeft: x=262 v x=4,05
0<x<262 v 405<x<2rx
c. deevenwichtsstandvanfislendievangis —1 dusisdeevenwichtsstandvan f +g
gelijk aan 0
d. tekendegrafiekvan y, =y, +y,
evenwichtsstand: O
amplitude: 4,36
periode: 27
beginpunt: 0,64
s(x) = 4,36sin(x —0,64)
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Opgave 55:
a y,=-3+cosx en y,=cos(x—+7)—2
neem y; =y, +y,
maximum=- 2,202 en minimum=- 7,798
evenwichtsstand: —5
amplitude: 2,80
periode: 27
beginpunt: (0,26; - 2,20)
s(x) = -5+ 2,80cos(x — 0,26)
b. neem y; =y, -y,
maximum=0,474 en minimum=— 2,474
evenwichtsstand: —1
amplitude: 1,47
periode: 27
beginpunt: (4,21;-1)
v(x) = -1+ 147sin(x — 4,21)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Opgave 56:
a  evenwichtsstand: 21,5

amplitude: 6,5
periode: 2= =12

beginpunt: (4,21%)
b. » =215+65sin(%£(x-4)) en y,=25
|ntersectgeeftt—5086 v t=8914 B i e e
t =5,086 is3juni, t = 8,914 is 28 september, dus 118 dagen
of At =8,914-5,086 = 3,828 maanden = 2%2.365=116 dagen
¢ [4]_, =34037 0 =017,
d. evenwichtsstand: 17,5dus a =17,5
amplitude: 2,5dus b =25
periode: 12 dus ¢ =22 =%
beginpunt: 1 =2++4-12=5dusd =5
W =175+ 25sn(% (1 -5))
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6.5 Diagnostische toets
Opgave 1:

a sin(-270°) =sin90° =1

b. sin135°=sin45° =142

C. C0S225° = —C0S45° = —3+/2
d. cos(—120°) = —cos60° = -1
e  sin240°=-sin60°=-1./3
f.  c0s330° = cos30° = 1+/3

Opgave 2:

a x,=00s205°=-091 y,=sin205°=-0,42 dus P =(-0,91;-0,42)
b. x,=cos(-37°)=080 y,=sin(-37°) =-0,60 dus Q = (0,80;-0,60)

Opgave 3:

a imrad=36°

b. 107z rad =1800°

C. —4rrad=-720°

d.  -4rad =5%-360=-229,2°
e $mrad =120°

f.  2rad =, -360=2382°

Opgave 4:
270° =157 rad

a

b. 60°=37 rad

c. -—150°=-27 rad
d -135°=-37rad
e 540°=3rx rad

f. 390°=2%i7 rad

Opgave S:
26°=25.27 =0,45rad

~ 360

a.
b. —-73°=z8.27=-127 rad
C

~ 360

1010° =¥0. 27 =17,63 rad

360

Opgave 6:

a sniz=078
b. sinZ=0,28

c. cosliz=031

|
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a sn2zr=snizr=1%

b. cosdn=-cosinm=-1+2
1 — 1 — 1

C C051§7T = —COS§7T =—3

Opgave 8:
a sSna=1

Opgave 9:
a sn(2x+37)=0

2x+i7=0+k -7
2x=—inm+k-m
x=—3n+k-37

b. cos(2x+ir)=1
2x++im=0+k 27
2x=—inm+k-27
x=—5n+k-m

c. sin’(3x)-sin(x)=0
sin(zx)-(sin(x)-1) =0
sin(zx)=0 v sn(3x)=1
sx=0+k-m v 3x=37m+k-2n
x=0+k-27 v x=rm+k-4rn

Opgave 10:
a snEx+m)=142

Ix+n=in+k-2n v ix+m=3n+k-2n
1, — 3 1, — 1
sx=—3m+k-2n vV o sx=—sr+k-2n
x=-1in+k-4n vV x=—3m+k-4rx
1 1 — 1

b. COS(—§X+§7Z')——E
1 1 _2 1 1 —
—3x+3wr=5n+k-2r v —-3x+sm=—-4m+k-2r
—sx=¢m+k-2m v —ix=-1im+k 27
x=—3nm+k-67 v x=-33n+k-67

c. 4cos’(imx)=3
2
cos“(3mx)=2
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COS(%ﬂx)Z\/%:%\/g v Cos(%ﬂx):—%\/g
Inx=%n+k-2n v 3nx=1in+k-2n v inx=32n+k -2z

v trx=-3n+k-2r7
x=%+k-4 v x=-3+k-4 v x=2+k-4 v x=-3+k-4

Opgave 11:

a 2sin2x=-+3
sSin2x=-3+/3
2x=1in+k-2n v 2x=1n+k-2rm
x=2n+k-m v x=3n+k-m
x=27 v x=3%r v x=1%7 v x=13r

b. 2cos(lix—1ir)=—2
cos(lix—¢7m)=—3+2

1 1. _3 . 1, _1-_11 .
Lx—sn=3n+k-2n v Lx—-gr=1lin+k-2n
Lx=g5r+k 27 v 1ix=13n+k- 27
x=Rr+k-4n v x=Hr+k-irn

x=87z v x=f€r v x=4rx
c. sn®x-isinx-1=0

(snx-1(sinx+3)=0

snx=1 v sinx=-3

olo
S

x=3in v x=1lir v x=1

Opgave 12:
a sn(2x-1)=sin(x+2)

2x—-1=x+2+k-2rx
x=3+k-2r1

2x-1=n-(x+2)+k-27
2x-1=m-x-2+k-21m
Ix=rn-1+k-21x

1 _1 .2
x=sm—5+k-5m

< < < KL

b. cos(x+3$r7)=cos(2x-37)
x+in=2x-3in+k-27 v x+in=-2x+in+k-2n

-x=—21+k-2r v Ix=in+k-2n

<

x=2n+k-2m

c. sSn@rx)=sn(z(x+1)

-1 L2
x=pn+k-im

trx=n(x+)+k-27 v trnx=r-n(x+D)+k-27
Irx=nx+n+k-2r7 V inx=m-mx-m+k-2r7
—inx=n+k-2rn v Urx=0+k-27
x=-2+k-4 v x=0+k-%
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Opgave 13:
a f(x)=29n(Bx-37)=2sn3(x—-%7)

L Vy—aé‘% 2. foas,z 3. T(%ﬂ',O)
b. 1. Vyfas,3 2. T(—2,5)
C. h(x)=1+2sin(Bx—ir)=1+2sn3(x—L7)

L Vy—aé‘% 2. foas,Z 3. T(éﬂ',l)
Opgave 14:

1z . V‘»,(,Syl )
y=siny —% y =34 dn(x— 1) — 5> y =3+8n(Sx—7)

Opgave 15:
a f(x)=-1+2cos(x—3m)

evenwichts.as: —1
amplitude: 2
periode: 27
beginpunt: (37.,1)

b. —-1+2cos(x-i7)=-1
2cos(x—17)=0
cos(x—1i7)=0

_ 1 _1 .
x—-sw=5n+k-m

x=2n+k-m
_ 5 _ 15
x=¢r v x=1Znm

@r7,~1) en (137,-1)

c. —-1+2cos(x-im)=1 -1+ 2cos(x-%7) =-3
2cos(x —1m) =2 2cos(x —i7m) =-2
cos(x—1i7m)=1 cos(x—ir)=-1
x—ir=0 x—ir=rxw
x=1irx x=lin
(37.0) (137,-3)

d -1+2cos(x-i7)=0
2cos(x—1i7) =1
cos(x—im)=13
x—ir=in+k-2n v x-in=-in+k-2rn
x=2n+k-2n v x=0+k-27

x=0 v x=%7 v x=2rX

GETAL EN RUIMTE VWO WB D2H6 85 Diagnostischetoets - 23 - AUGUSTINIANUM (LW)



Opgave 16:
a f(x)=2-3sin(x+1ir)
evenwichts as. 2
amplitude: 3
periode: 27
beginpunt dalend door (-3 7,2)

b. g(x)=4+cos(2x—-127)=4+cos2(x—27)

evenwichts as: 4 W
amplitude: 1 3

periode: 7
beginpunt: (27,5)

vvvvv

Opgave 17:
V= 3O+1OSin(%7r(t -2)

a evenwichtsas: 30
amplitude: 10
periode: 2= =7
beginpunt: (2,30)
b. » =30+10sin(¢7(x-2)) en y, =25
intersect geeft:
x=142 v x=608 v x=842 v x=1308
142<1t<6,08 v 842<t<1308
c. datisin het beginpunt, dusop ¢ =2
[4]_, =898

Opgave 18:
a  minimum= -35
maximum= 65
evenwichts as: 15
amplitude: 50
periode: 30dus c =2 =irx
beginpunt: ¢ = 25 dalend door evenwichts-as
N =15-50sinE 7 (¢ —25)
b. N =15+50cos:t7(f—2,5)

Opgave 19:
minimum= -165

maximum= 3,65
evenwichtsas: 1
amplitude: 2,65
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periode: 7 dus ¢ =2 =2
beginpunt: x =219
h(x) =1+ 2,65sin2(x —219)
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Gemengde opgaven H6: Goniometrische formules

Opgave 13:
=C0s40°=0,766 y, =sin40°= 0,643 dus 4 = (0,766;0,643)

=C0s160° =-0,940 y, =sin160° = 0,342 dus B = (-0,940;0,342)
=0s280° =0174 y.=sn280°=-0,985 dus C = (0,174;- 0,985)

Opgave14'

a x,=cosir=-1 y, =sinZz=13dus 4=(-1,13)
b. x.=cos(-i7)=13 y.=sin(-ix)=-1 dus C= (13,1
C. x;=-3+2 enBligtin het derde kwadrant, dus f =-37
d. cirkelboog BC=in+1lir =137

Opgave 15:
a bijt=2hoorta=32-2r=4%in

Xp=C0Sim =% y,=SNiz =343 dus P_, =(3,5+3)

bij t =75 hoorta:1—§-27r—1i

x,=cosliz=-cosiz=-142 y,=dnlliz=-sniz=-12
dus P_,, = (-1v2,-342)

bij t=11hoort « =& -27 =127

x, =coslézx =cosiz =143 y,=snléz=-siniz=-1dus P,

Opgave 16:

a cos(3x—1x)=1+2
Ix—Sr=3n+k-27 v Ix—Sm=—3m+k 27
=3x+k-2n v x=2im+k-2n
x=%n+k-5nm v x=g5n+k-in

b. snGx+47m)=-3

= (%\/5,__

sx+sn=lir+k- 27 x+sm=—%nm+k- 21
ix=pn+k-2rm ix=-37m+k-2n
x=23n+k-67 v x=-1ir+k-6x
C. sSin(zx—3m)-cos2x=0
sin(zx—-3m)=0 v cos2x =0
sx—in=0+k-m v 2x=3m+k-m
sx=inm+k-m vV x=gm+k-37m
x=4n+k-2m vV x=gm+k-37m
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d.  4cos’(2rx—in)=3
cos’(2rx—im)=2
cos(2wx—3m) = \/g :%\/5

2rx—sw=<mw+k-2rm v

v 2nx-in=32n+k-27m

2rx=%4m+k-2nm

v 2nx=gm+k-2rm

v cos(2m x—37) =—%\/§
2rx—swr=—¢n+k- 217
v 2rx-im=-3n+k- 21

v 2rnx=1ir+k- 27

v 2nx=—-in+k-2n

x=3+k1 v x=%+k1 v x=%+k-1 v x=—%+k-1

Opgave 17:
a  Cos(2x—4m) = cos(r — x)

2x—sm=nm—-x+k- 21 v

Ix=1rn+k-2n v
x=3n+k-5m v
b. sin(2x+i7m)=sin(x-3x)
2x+im=x—3m+k-2m v
x=—2n+k 27 v
x=—2n+k 27 v
x=—2n+k 27 v

C. sSin(rx)=sin(2r x)
nx=2nx+k-2m
—nx=0+k-21
x=0+k-2

d. cos(107 x)=cos(57x—67)
107 x=5rx-67n+k-27 v

Srx=-6r+k-27 vV
x=-13+k-% v
Opgave 18:

a snlix-ir)=1.3

1 1, _1 .
1EX—€7T—§7T+]C 27 \
Lx=in+k-2n v
-1 .4
x=sm+k-3m v

x=%ir v x=37 v x=1

b. cos’(24x)+cos(2ix)=0

cos(21 x) - (cos®*(21x)+1) =0

—(r—x)+k-27
=-nm+x+k-2r

2x+inr=n—(x—3m)+k-2n
2x+iwr=nm—-x+3n+k-2n
Ix=1in+k-27

—— .2
x=gpr+k-5m

v mx=m-2nx+k-2x
v 3rx=n+k-2rx

_1 2
Vv X—§+k'§

107xx=-5zx+6n+k-2r1
5z x=6n+k-21

—2,F.2
x=%t+k-&

wln
S
<

cos(2ix)=0 v cos’(2ix)=-1

1 _
25x=5nm+k-m

1 L2
x=smw+k-£m
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x=ir v x=3%r v x=n v x=127 v x=1irn
c. sin®*(L,5x) =sin(L5x) +2
sin®(1,5x) —sin(1,5x) -2=0
(sin(1,5x) — 2)(sin(1L5x) +1) =0
sn(5x)=2 v sn(l5x)=-1
kan niet 15x=Urn+k-2n
x=n+k-4n
X=r
d.  cos(2x+37)=cos(3x—57)
2x+im=3x—tn+k-27 v 2x+im=-3x+im+k-2rm

—-x=—3mw+k 21 v Sx=—3tn+k-2n
x=3n+k-2m V xX=-—gn+k-inm
x=87r v x=3ir v x=27 v x=1lir v x=Ur v x=12~7
Opgave 19:
a 1 T(0-2) geeft y=-2+cosx
2. V._,5 Oeeft y=-6+3cosx
b. 1. T(Ex,0) geeft y=cos(x—3r)
2.V s geeft y =cos(2x -3 7)
c. 1 V., 0Qeeft y=3cosx
2. T(0,-2) geeft y =—-2+3cosx
3. V o wa geeft y = -2+ 3c0s2x
d 1 V geeft y = cos2x
2. V.., geeft y=3cos2x
3. T(0,—2) geeft y =—-2+3cos2x
e 1 V_,, oeeft y=3cosx
2. V o wss geeft y = 3cos2x
3. T(0,-2) geeft y =-2+3cos2x
4V . geeft y = -2+ 3cos4x
f. 1. T(3n,0) geeft y=cos(x—3m)
2. V._,., Qeeft y=3cos(x—37)
3. Vym% geeft y =3cos(2x —17)
4. T(0,-2) geeft y=-2+3cos(2x —17)
Opgave 20:
a 1L v _ .
y—as,L;
2' Vx—as,3
3. T(0)5
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b. evenwichtsas: 5
amplitude: 3
periode: 2% =3z

beginpunt: (0,5)

B, =[28]

», =5+3s8in($x) en y, =3

intersect geeft: x=581 v x=833
0<x<581 v 833<x<4rn

e. dekleinste helling isin het punt waar de grafiek
dalend door de venwichts-as gaat. .
Datisvoor x =137 .

[%Jlgn =-2

2 o

! ] ! |
0 15708 314159 471239 G219 7.E5398 942478 10.99% 125

Opgave 21:
a f 1 VHY%
2' Vx—as,—ZO
3. T1(0,30)
g 1 Vyfmé
2 Vx—as,ZO
3. T(015) T
b. fi evenwichtsas: 30
amplitude: 20

periode: 2= =4

beginpunt: (0,30) dalend

g, evenwichtsas: 15
amplitude: 20
periode: 2= =2
beginpunt: (0,35)

c. f(2,25)=37,654
2(2,25) = 29,142
AB =37,654—-29142 =851

d -5<p<10
Opgave 22:
a f L V. .. 2 V. 3 T(-trn,-1)
g(x)=2-4cos2(x— )
1 Vym% 2. Viwa 3. T(Erm2
b. f: evenwichtsas -1 g evenwichtsas: 2
amplitude: 3 amplitude: 4
periode: 7 periode: 7
beginpunt: (3 7,-1) beginpunt: (37,2) laagste punt
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C. y=-1+3sin2(x+¢r) en y, =2-4cos2(x —¢x)
neem y, = y, — y, deoptie maximum geeft: x=198 v x=512
dusa=198 v a=512

d. neem y,=y +y,
minimum: —1,05
maximum: 3,05
evenwichtsas. 1
amplitude: 2,05
periode: 7
beginpunt: x =1,72
h(x) =1+ 2,05sin2(x—172)

b. [1+2sinx=1
1+2sinx=1 v 1+2sinx=-1
2snx=0 v 2shx=-2
sinx=0 v sinx=-1
x=0+k-n v x=1lin+k 27
x==2nrvx=-nvx=—3nvx=0vx=rvx=L3rvx=2n
C. vy, =abs(2cosx)—-3 en y, =-165 intersect geeft:
x=-545vx=-397vx=-231lvx=-083vx=083vx=23lv
x=397v x=545
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27 <x<-554v-397<x<-231v-083<x<083v231l<x<397v
545<x<2r
d f(2)=2726 g(21)=-1990 dus 4B =2,726—-1,990= 4,72

Opgave 24:
a  6500-1500=5000 cms

b. per periode: 4% seconde
de periode is 15 seconden
dus per minuut: 4-4% =18 sec

c. G7: per periode: 4000 — 3500 =500 cm? bij het inademen
de periode is 6 sec
dus per minuut: 10-500 = 5000 cm3
G8: 4-5000 = 20000 cm?
G7:G8=5000:20000=1:4

d. evenwichtsas: 3750
amplitude: 250
periode: 6dus c =22 =17
beginpunt: 1 =0
V =3750+250sins ¢

e. evenwichtsas: 4000
amplitude: 2500
periode: 15dus c =22 =27
beginpunt: ¢ =2 =375
V' = 4000+ 2500c0s% 7 (t — 3,75)

f. periode: §=15secdusc=%t=37x
evenwichts as: 4200
amplitude: 2500
beginpunt: ¢ = 0 laagste punt
V = 4200-2500c0s3 7 ¢

Opgave 25:
a evenwichtsas %=1
amplitude: 2,5

H . 2
periode: 37 dus c = %—: =13

beginpunt: x =17
y=1+25sn13(x-1n)

b. evenwichtsas: 20
amplitude: 20
periode: 12dus c =22 =17
begin: t =1
N =20+ 20cosg 7 (t—1)
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Opgave 26:
a y, =3+3sin(0,469x) en y, =38 intersect geeft: x=0,576 v x=6123

dus de breedteis; 6123-0,576 =55 cm
b. periode - =134

0,469
157 =5 golven
PR =+/67 +55% = 86,68 cm
periode: £ =17,34
dus ¢ = =; = 0,362
dus y = 3+ 3sin(0,362x)

GETAL EN RUIMTE VWO WB Gemengde opgaven H6 -7- AUGUSTINIANUM (LW)



