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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