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)
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