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Los de vergelijkingen op:

a)

2cos 2x+Z +\/§=0©cos 2x+£ =—£©cos 2x+£ =cos5—7z
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c>2x+£:5—7[+2k7z v 2x+£=—5—7z+2k7z = x=7—7[+k7z v x=—13—7z+k7z
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tan2x =—cotx < tan2x = cot(—x) S tan2x = tan(5+xj = 2x =E+x+k7z X =E+k7z
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sin2x 1 ) 1 ) . T
=—&sin2x =— <& sin2x =sin—
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c>2x=£+2k7z v 2x=5—7[+2k7zc>x=£+k7z v x=5—7z+k7z
6 6 12 12
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**

cos x.cos3x =sin2x.sindx < %(cos 2x+cosdx) = %(cos 2x —c0s6x) <> cos4x = —cos 6x

& cosdx=cos(7—6x) < dx=m—6x+2kn v 4x=6x—7+2kx

n  km V4
S x=—+— VvV x=—+kr
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cosx+55in£=3 = 1—2sin2£+55in£=3c>2sin2£—55in£+2=0
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A=9
Ssn=ty X2 ot zsnt e X =Z s2kr v 22124
2 2 2 2 6 2 6 2 6

@x:%+4k7z v xzs?ﬁ+4k7z
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sindx + 4sinx = 8sin’ x < 2sin 2xcos2x + 4sinx —8sin’ x =0
c>4sinxcosxcos2x+4sinx—8sin3x=Oc>4sinx(cosxcos2x+1—2sin2x)=0
<sinx=0 v cosx(2coszx—1)+1—2(1—coszx)=O & x=kr v 2342t —c—1=0
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c>x=k7zvc=—1vc=—7vc=7c>x=k7zvcosx=cos7zvcosx=cosTvcosx=cosZ

Sx=kn v x=m+2kr v x:%+2k7z v x:_?’Tﬁ+2k7z v x:%+2k7z v x=—%+2k7z

g)

Ho
5cos’x—2cosx—3=0<cosx=1 v 5cos’x+5cosx+3=0< cosx=cos0 < x=2krx
A<0
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**

f=tan x
tan’x+1=(3—sin2x).tanx < ¢’ +l=(3—1222j-t©t4—3t3 +412-3t+1=0
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Ho ) T T
c>t=1vt/¢<ﬂ:/0c>tanx=tanzc>x:2+k7z
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. 4 .2 2 4
sin” x _ 3sin” x.cos” x +4cos” x

sin® x =3sin® x.cos’ x + 4cos* x & < tan*x=3tan’ x + 4

cos* x cos* x
Stan’x=-1vtan’x=4 < tanx =2V tanx = —2 < x = Bgtan2 + kz v x=Bgtan(—2)+k7z
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3 . 2 2
sin” x +2sinx.cos” x+3cosx =3cosx.sin” x

3 . 2 . 2 2 . 2
& sin” x + 2s1n xcos x+3cosx(sm X+ cos x)=3cosx.s1n X

&> sin’ x4 2sinxcos’ x+3cos’ x =0 <> tan’ x + 2tanx +3 =0

T T
Stanx=—-1vtan’x—tanx+3=0 < tanx:tan(—zj = x=—Z+k7z
A<O




. .1 X L5\ | , ., sin’2x 1
cos” x +sin x=—c>(cos X+ sin x) —2c08” xsin”“ x=—<>cos” xsin“ x=— < =—
2 2 4 4 4
) } } Vs s
k) *% c>s1n22x=1c>s1n2x:lvs1n2x:—lc>2x:5+2k7zv2x:—5+2k7z
T s s s
Sx=—+knvx=—--—+kr S x=—+k—
4 4 4 2
) ) ) 6cosxsinx
sinx+cosx=————<&sinx+cosx=———— <& sinxy+cosy =———
Secx +cscx 1 N 1 sin x4 cos x
cosx sinx
) H*Kx* ) 2 ) ) ) ) 1 ) .
< (sinx +cosx) =6cosxs1nxc>1+sm2x=3sm2xc>sm2x:5<:>sm2x:smg
T S5r T S5
S2x=—+2knv2x=—"—+2krn o x=—+krvx=—+krx
6 6 1 2
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V3 cosx ++/3 = sin x <> sinx — 3cosx=\/§©smx—tan§cosx=\/§
N ) T . T V4 ) V4 3 ) V4 . T
m) * &> SINXCOS— —SIN—C0SXx =+/3Cos— <> sin| x —— |[=— <> sin| x—— |=sin—
3 3 3 3 2 3 3

@x—%=%+2k7zvx—%=2Tﬂ+2kﬂ©x=27ﬂ+2k7zvx=7z+2k7z

5 . . 4 5 . 5
tanx = +4 < 3sinx=5+4cosx < sSinx ——COSX =— <> sinx —tan ¢cosx =—
COSX 3 3 3
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n) k** < sinxcosg—singcosx =3 cosp e sin(x—¢@)=1<sin(x—p) =sin

@x—¢:£+2k7z©x=£+Bgtanﬂ+2k7z **:tangz):ﬂ:>neemcosgz):E
2 2 3 3

2sin’ x +sin2x =cos2x+1<> 1 —cos2x +sin2x = cos2x +1 <> sin2x =2 cos2x <> tan 2x =2

o) **
) < 2x=Bgtan2 +kr < x= Bgtan2 +k%

2
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sin” x + cos x=smx.cosx<:>(sm X+ cos x) —2sIin” xcos” x =sinxcosx
sin®2x  sin2x
2

p) **x <1 < sin*2x+sin2x-2=0<sin2x=1 v ;1n21:/—2

c>sin2x:sin%©2x=%+2k7ﬂbx=%+kﬂ

I1cos2x—7sin2x+13=0< sin2x—%cos2x =gc> sin2x—tan¢)cos2x:17

&> sin2xcos @ —sin pcos2x —Ecosq) < sin(2x - @) _ 3
7 V170

13 13
< 2x—@ =Bgsin +2km v 2x—@=m—Bgsin +2kx
q) ** p=o8 V170 4 8 V170
.13 11 .13 11
Bgsin——— + Bgtan— 7 —Bgsin——— + Bgtan —
S x= 170 7+k7zvx= 170 7+k7z
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Alternatief: stel # =tanx, danis sin2x = ~ en cos2x =—-—, zodat

1+¢ 1+¢




l—tz_ 2t
1+£2 1+t
S22 -14t+24=0t=3vi=4 < tanx=3vtanx =4

< x=Bgtan3 + k7 v x =Bgtan4 + kr
(Reken zelf eens na dat dit wel degelijk dezelfde antwoorden zijn)

11lcos2x—7sin2x+13=0<11

(1—t2)—14t+13(1+t2):0

r) kokxk

\‘ik—” =tan(-2x)

tanx tan2x. 2 —
= <> tan’ x =tan’2x < tan x = tan 2x \ tan x = —tan 2x

tan 2x B tan x

[21
Sx=2x+kr v x=—2x+k7zc>)x/z’k?vx k%

.. T .. T . .
Dus x moet een veelvoud zijn van E maar mag geen veelvoud zijn van E De eenvoudigste manier om

dit te schrijvenis: V' = {% +kr; 277[ + kﬂ'}

s) Kkk

2cos6x:2(x/§+\/_)sm3x+\/_+2©2(1 2sin? 3x 2( 3+x/_)sm3x+\/g+2

B

& 4sin’ 3x+2(\/§ +\/§)sin3x+\/g =0<sin3x= —g v sin3x =
A=4(5+2\/€)46\/6{2(\/3—\/5)}2

) ) T ) ) s
< sin3x = sm(—zj v sin3x = sm(—gj

©3x=—%+2k7zv3x=—3T7[+2k7zv3x=—%+2k7zv3x=—2§+2k7z

©x=—£+2k7zvx———+2k7zvx———+2k7z x——2—7z+2k

12 3 4 3 9 3 9 3

f) *

A<0

2+cosdx+cos2x=0<2+2cos’2x—1+cos2x=0< 2cos’2x+cos2x+1=0

u) * * *

1. sin6bx sin5x 1 .
tan 6x —tanSx =—sinx < — =—sinx
cosbx cosS5x 2

< sin6xcosS5x —sinSxcos6x = %sinxcos 6xcossSx & sin(6x - Sx) = %sinxcos 6xcos5x

& sinx :%sinxcos&ccosSx = sinx(l—%cos&ccosij =0

@sinx=Ov1—%cos6x0035x:0©x:k7zvgzs.6%eos’5x:/2

v) K*k

4(cos3 x—sin’ x) =5(cosx —sinx)

o 4(cosx—sinx)(coszx+cosxsinx+sin2x) =5(cosx—sinx)
< cosx—sinx=0 v 4(1+%sin2xj =S tanx=1v sin2x:%
S tanx = tan%v sin2x:sin%c> x:%+k7z v 2x:%+2k7zv 2x=5?7[+2k7z

®x=£+k7zvx=£+k7zvx=5—7[+k7z
4 12 12




w) *k*

sinx+1 cosx+1 . 9 . ) .y 5 .
= & sin” X +8iNX =Cc0S” X+ COSX <> Sin” X —COS™ X =COSX —Sinx

coSx sin x
& (sinx —cosx)(sinx+cosx)=—(sinx—cosx) < sinx—cosx =0V sinx+cosx =1
2t -7 T T
Stanx=1v 2Jr—2:—1c>tanx:tan— vi142t-=-1-* o x="+kr v t=-1
1+¢t° 1+¢ 4

c>x:£+k7z Vv taniztan_—ﬁ = x=£+k7z Vv x=—7z 2k
4 2 4 4 2

Ook OPGELET als je voor de tweede vergelijking de andere methode toepast:

. . T . T . T T
sinx+cosx=—-1<sinx+ taanOS)C =l SIH)CCOSZ-FSIHZcOS)C = —COSZ

o sin| x+2 |=sin| - % @x+£:—£+2k7zvx+£:ﬁ+2k7z
4 4 4 4 4 4

x)

* X

@%@VM

sinx+sin2x +sin3x = cosx + cos2x + cos3x < 2sin2xcosx +sin2x = 2¢c0s2xcos x + cos 2x

< sin2x(2cosx+1)=cos2x(2cosx +1) <> 2cosx+1=0v sin2x = cos 2x

1 2 T
<& Cosx :_E vtan2x=1<cosx :cosT v tan2x = tanz

c>x=2—7[+2k7zvx=—27ﬁ+2k7zvx:%+k%

y)

* * k

Cox .2 X 4
\/1+cosx:x/§51n5:>1+cosx:2sm §©1+cosx:1—cosx©cossz@x:EnLk;z

. . X .
Maar wegens de kwadrateringsvoorwaarde moet smE >0, dus de oplossingen worden gegeven door:

V:{Z‘i‘ 4k72,3—7z+ 4k7z}
2 2




2. Losop:
sin(4sinx):cos(SCosx)@cos(Scosx)zcos(%—%inxj
s ) T )
@5005xz5—4smx+2k72 Vv SCosx:—E+4smx+2kﬂ
: s ) s
©4smx+SCosx=E+2kﬂ v 4smx—SCosx=E+2k7z

We lossen de linkse vergelijking op:
pe 2
Deze vergelijking is oplosbaar als en slechts als 4% + 5% < (EJF 2k7zj Sk=0vik=-1

Gevall: k=0

t=tan§ 2 1_ 2
4sinx+5cosx=2 < 4— 150 T o (7410)7 160+ 7-10=0
2 1+t I+ 2

ét:8+\/164—7z2 t:8—\/164—7z2

z+10 7+10
/ 2 / 2
&< x, = 2Bgtan 8rvica-x” +2kn v x,=2Bgtan 8-Nl6d-7 +2km
7+10 7+10
Geval 2: k =-1
. t=tan§ 2 1_ P _
dsinx+Scosx="F o4 245100 DT (30 10)2 160-37-10=0
2 I+t I+t 2
o, 8rV164-97" 8-164-97°
-37+10 =37 +10

8+/164—97>

=37 +10

< x, =2Bgtan
3708 [ 37410

}L 2k v x, = 2Bgtan{

8—164-97°
+ 2k

De rechtse vergelijking oplossen is niet nodig... want stel je x = —x' in de eerste vergelijking dan
krijg je de tweede vergelijking. De oplossingen van de tweede vergelijking zijn dus de supplementen

van de eerste vergelijking. Samengevat krijgen we dus:

V:{xl,xz,x3,x4,7r—x1,7r—x2,7r—x3,7r—x4}



3.

Los de volgende ongelijkheden op:

\/5 27

sin2x<——c>——+2k7z<2x<—£+2k7z
2 3 3

4\y
a) ** c>_£+k7z<x<_%+k7f Ko\
y o«
2 2 2 6 .\
b) ** ©£+2k7z£££5—7[+2k7z v —5—7[+2k7z£££—£+2k7z TR ! -
3 2 6 6 2 3 ' !
c>2—7z+4k7z£x£5—7[+4k7z v —5—7[+4k7z£x£—2—7[+4k7z 0 -3
3 3 3 3
2 Jky I
—1<tan 272’—)6 S\/§c>—£+k7z£—7z—x££+k7z A
3 4 3 3 « z :
V4 2 4 4 117z AN
N S——+hkn<x—-——r<—+kro—+kr<x<—+kn ’
c) xxk 3 3 4 3 12
5 o
25in* 2x + 343 c0s 2x =5 > 0 > 2(1-cos” 2x) + 333 cos 2x = 5> 0 P
204343 o2 R
d) Kk < —2co0s” 2x+3 3cos2x—3>0c>7<cos2x< 3 0 A EN
! 0 1
c>—£+2k7z<2x<£+2k7zc>c>—£+k7z<x<£+k7z \/I_(
6 6 1 12 i
— Ay
x 2t 24 i
tanx.tan—>0 < 120 =20
2 1-¢ 1-¢ . \,
e) ** o l<t<le—l<tni<le -Zikr<><Zikn 1 ’ :
2 4 2 4 B
- 1
oL dkn<x<Z 1 2%kn
2 2
sin2x < cosx < 2sinxcosx —cosx < 0 < cosx(2sinx—1)<0
De functie in het linkerlid heeft periode P =27x.
We bekijken het tekenverloop binnen één periode [0,27[] :
x 0 7/6 7/2 57/6 3z/2  2n
f)  hk* - : : : :
2sinx —1 - 0 + + + 0 - -
COS X + + + 0 - 0 +
LL - 0 + 0 - 0 0 -

Dus: —£+2k7z<x<£+2k7z v £Jr2k7z<x<5—7z+2k7z
2 6 2 6




