s s Trigonometrische Funktionen

Trigonometrische Gleichungen
(Losungsvorschlage)

Gleichungen (1)

a) :
X:1+n-2ﬂ:n+n8n:(1+8n)ﬂ
4 4 4
{ oder
. - e
SlH(X) \/5 ' 1 x X:n_&+n.2n:§n+n-2n , n 7
arc51n(\/2)—4 4 4
_3m+n8n_(3+8n)n
xe| &, 25
2 2

n 0 L =
_(1+8n)n a O L
= 4 4 4
_(3+8n)xn 3. u, b
— 4 4

= L= EJ'[, gﬂ:

47 4
b) :
(x:&+n'2ﬂ7:ﬂ:+n 127 _(1+12n])x
6 6 6
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R (:53)‘7‘ X:Zﬂ—l+n~2ﬂ:£ﬂ7+n'2ﬂ nes
arccos| - |=¢ 6 6
_11n+n.12ﬂ_(11+12n)n
_ T

Xe|—-2m, 2]

n —2 -1 0 .
_[(1+12n)n _23 _u 3 o
S - . 6 6
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=~ Trigonometrische Funktionen

C) x=1,8+n2mn
cos(x)=—0,2273 recos| -y | OCET , neZ
x=2n—1,8+n-2n~4,48+n-2n

x€[6, 25|

n 0 1 2 3 4
x=1,8+n-2x 1,8 8,08 14,37 20,65 26,93
X=4,48+n-2n 4,48 10,76 17,05 23,33 29,61

- L=(8,08, 10,76 , 14,37 , 17,05, 20,65 , 23,33

x=0,6+n-2m
oder , NEZ
x=n—0,6+n-2w~2,54+n-2n

d) sin(x)=0,5647

=
arcsin( 0,5647 |~0,6

x€R
= L=[0,6+n2n V 2,54+n-2n|n€Z|
Gleichungen (2)

a) 2sin(x)+5 = 4 |-5
2sin(x) = -1 |=+2
i - 1
sin(x) = >
_ _n-12n—n_(12n—1)n
X=—=+4+n-2n= =
6 6 6
oder
sin(x)=—1 = 5 nez
2 .(_l)z_ﬂ X=—n—(—£)+n-2n=——n+n~2n ’
arcsin > 6 6 6
:n~12n—5n:(12n—5)n
6 6
\
x€[0, 2]
n 0 1 2
_(12n-1)=m _n 1 23
-6 6 6 6
_(12n-5]x 5 7 19
6 6 6 6
7 11
L =
et
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b) %cos(x)+% =1 |2
cos(x)+3 = 2 |-3
cos(x) = -1
cos(x)=—1 o) x=n+n2n=(142n)n, n€Z
x€[12, 23]
n 0 1 2 3 4
x=(1+2n)n T 3n 5 7m 9n
= L=[5x, 7|
¢) sin(x) = +3—sin(x) |+sin(x)
2sin(x) = +/3 |2
sin(x) = i3
2
X:ﬂ+n_2n:n+n~6n:(1+6n)n
3 3 3
_ J3 oder
=— eZ
sin( x) .(:j:-;)_n x=n—T4n2n=2n+n-2n N
arcsin > —3 3 3
_2mn+n6n_(2+6n)xn
3 3
xe| -2, Enl
2
n -1 0 1
(1+6n)x 5 T 7
= —=n )’
3 3 3 3
(2+6n)n 4 2 8
= —=n Zn =5
3 3 3
- I=|-25, 2 2, 7,
3 3
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=~ Trigonometrische Funktionen

d)

26cos(x) = %ﬂos(x) |-2
52cos(x) = 27+2cos(x) |—2cos(x)
50cos(x) = 27 | +50
cos(x) = 27
50

27 x=1+n-2mn
cos(x)==~ oder , N€EZ

50 arccos(z)wl —

50 x=2n—1+n-2n~5283+n-2n
x€[0,5, 15]
n -1 0 1 2
x=1+n2mn -5,283 1 7,283 13,566
x=5,283+n-2mn -1 5,283 11,566 17,849
= L=[1, 5283, 7,283, 11,566 , 13,566
21( %+cos(x )) = 1lcos(x) | Klammern auflésen
21
?+21cos(x) = 1lcos(x) |—21lcos(x)
% = —10cos(x) |+(—10)
21
cos(x) = ~
21 x=2+n-2m
COS(X)Z—ﬁ . oder , N€EZ
ar“‘”(_%)ﬂ x=2m—2+n-2n~47283+n2n

x€[6m, 9n| (6m~18,85 A 9m~28,27|
n 0 1 2 3 4
x=2+n-2mn 2 8,283 14,566 20,85 27,133
x=4,283+n-2mn 4,283 10,566 16,849 23,133 29,416

= L=[20,85, 23,133 , 27,133
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5 8,9067 41
cos( x)+2
8,9067
3 cos( x)+2 [-{cos(x)+2)
3(cos(x)+2) = 8,9067 | Klammern auflésen
3cos(x)+6 = 8,9067 | -6
3cos(x) = 2,9067 | +3
cos(x) = 10,9689
x=0,25+n-2n
cos( x)=0,9689 recos(030 <025 | OCET . neZ

x=2n—0,25+n-2n~6,033+n-2x

xe _2 , & —EN—7,85 A L~157

2772 2 2
n -2 -1 0 1
x=0,25+n-2m -12,316 -6,033 0,25 6,533
x=6,033+n-2x -6,533 -0,25 6,033 12,316

= L=|-6,533, —6,033, —0,25, 0,25]
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s s Trigonometrische Funktionen

Gleichungen (3)

a) 1 1 L 1
- = —= . —— |
cos(n(x 3)) 5 substituiere Jt(x 3) u
u_gn+n2n_2n+n6n_J2+6n)n
3 B 3 B 3
( ) 1 oder
= -3 = , NEZ
oS 2 mmtw%g u=2n—gn+n2n=in+n2n "
3 3
:4n+n6n:(4+6nh
\ 3 3
Rucksubstitution:
u%n(x—l)
3
1 (2+6n)n |
n|lx—=| = —— |Trc
3 3
1 2+6n
[ — .3
XT3 3 |
3x—1 = 2+6n | +1
3x = 3+6n |+3
X = 1+42n
1 (4+6n)n: ]
n|lx—=| = ——— |Tn
3 3
1 4+6n
N — .3
XT3 3 |
3x—1 = 4+6n | +1
3x = 5+6n | +3
5+6n
X =
3
Xe —1,3]
2
n -1 0 1
x=1+42n -1 1 3
_[5+6n)] 1 5 1
3 3 3 3
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b) sin(mx) = 0,5878 |substituiere: xx->u
X:&+n.2n:n+n-10n:(1+10n)n
oder
sin(u) = 0,5878 R ez

arcsin[0,5878]~0,6383~% xX= n—%+n-2n=% T+N-2m

:4n+n-10n:(4+10n)n

5 5
Rucksubstitution:
Uu=->mx
(1+10n)n )
ax = A OMT L
5
1+10n
X =
5
(4+10n)m | .
nx = MR g
5
4+10n
X =
5
xe|-& Zgx — 1,57 A Sa~2,1
2 3 2
n -1 0 1
_1+10n 9 1 11
5 5 5
_4+10n 6 4 14
5 5 5 5
= L: _g, l, i
5 55
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C) sin(%(4x—1)) = —1 ‘substituiere: %(4x—1)—)u
sinfu] = -1 = x:—ﬂ+n~2n=n'4n_ﬂ=(4n_1)ﬂ,neZ
arcsm(—l):—% 2 2 2
Riicksubstitution: u- %( 4x—1)
FUr neZist:
Tigx—1) = A=l 15
2 2
rc(4x—1) = (4n-1)n |+n
4x—1 = 4n-1 | +1
4x = 4n | +4
X = n
= L=[12 , 14
d) ( 5 ) 1
—cos xt=n| = —— |3
6 V3 |
5 _ .
2cos( n) = -3 |+2
6
cos(x+2n) = —% substituiere: x+%n—>u
5 _Sm+n-12x (5+12n)n
u=—m+n-2mw=
6 6 6
_ J3 oder
cos(u) B (:3/3)_5 u:2n—§n+n~2ﬂzzn+n~2n
arccos > —GTI: 6 6
7n+n6n (7+6n)
6 6
Rucksubstitution:
u—)x+%ﬂ:
x+§n _ (5+12n)n |-6 x+En _ (7+12n)rc |-6
6 6 6 6
6x+51 = 5Smn+12nm |-5x 6x+5% = 7n+12nm | -5=m
6x = 12nm |+6 6x = 2n+12nmn |+6
X = 2nmn x = %n+2nn
_ (1+6n)n
- 3
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4 4
n -1 0 1
X=2nm -2 0 27
(1+6n)n 5 1 7
= ——T L —T
3 3 3 3
= [= —Ej'[ , 0, lJ‘[ , 2T
3 3
e) 251n(%x+n)+5 = 6+sin(%x+n) |—5
2sin(Zx+m) = 14sin[Zx+m| |—sin[ T x+mx
4 4 4
Sin(%x+n) = 1 ‘substituiere: %x+ﬂ;->u
sin(u) = 1 u=Z+n-2n= n+n-4n=(l+4n)n, nez
arcsin(1)=% 2 2 2
Riicksubstitution: u-)%x+n
1+4n
g — .
4x+n > 8 \ 4
nx+4n = (2+8n)m |=m
x+4 = 2+8n |—4
X = —2+4+8n
O<x<22
n 0 1 2 3
x=—2+8n -2 6 14 22
=L |6, 14]
" 4sin| 22737 hcos| X ] = cos| X -2 |—cos[ X
18 18 18 18
. [ 2x=3m | _ .
4sm( 18 = 2 | -4
. [2x—3m 1 . 2x—3m
= —— : -
sm( 13 5 substituiere 13 u
[©Mom
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. 1
=—= =
Sln(Ll) 2 arcsin(fl):fi
2 6
Rucksubstitution:
2x—3m
9
T
2x=3n  _ (12n—1)x
18 6
2x—3nt = 36nm—3m
2x = 36nm
X 18nm

= L=[18nn V 6m(2n—

n-12m—n_(12n—1)x

u=—2+n-2x=
6

6 6
oder
u:—n—(—ﬂ)+n-2n:—én+n-2n , NeZ
6 6
_n12n—5xn_(12n-5)x
6 6
2x—37 (12n—5)x
1 = ‘== 7" |1
| 8 18 6 ‘ 8
|+3n 2x—3nm = 36nm—15m \+3n
| +2 2x = 18nn—12xn |+2
x = 12nmn—6mn
= 6n(2n—1)
1)‘n€Z}

Aufgaben aus der Analysis

1)
a)

i

255 2 ASm

05t =

L5x

2r | 2,51y

b) Schnittpunkt mit der y-Achse: f(0)=2sin(0)+V3=+3 = s =(0l3)

Schnittpunkte mit der x-Achse:

Setze f(x)=0:

2sin(x )++3
2sin (x)

sin(x)

_nén—n_(6n—1|n

3 3

2
)+n-2n:—§n+n-2n

0 |-V3
—3 |+2
x:—%+n~2n
_ﬁ . oder
o e 11
arcsin(7§)27% X=—n ( 3
3

_n6—2mn_(6n-2)x

3
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Xe —EJT y éﬂ]
2 2
n -2 -1 0 1 2
(6n—1)m 13 7 _n 5 11
= —— —-T Pl —x
3 3 3 3 3 3
(6n—2)n 14 8 2 4 10
= - — -7 —-n - -
3 3 3 3 3
(7 [ 2
= Nl—(—gn 0) , N2—(—§n 0) ,
[ m _[5 _| 4
N3_(_§ 0) , N4—(§TE O) s Ns—(gﬂ O)
c) Setze f(x)=h(x):
2sin(x)+v3 = 3—4sin(x)+V3 |-V3
2sin(x) = 3—4sin(x) |+4sin(x)
6sin(x) = 3 | +6
nix) = 1
sin(x) = 5
x:£+n'2ﬂ:n+n-12n:(1+12n)n
6 6 6
oder
, Nn€Z
arcsin(:% =1 XZR—%+H-2n=%n+n-2n n
_Sa+n-12x_[5+12n)x
6 6
\
Xe —EJT y EJ‘C
2 2
n -2 -1 0 1
(1+12n)x 23 11 o 13
= —— -—— 6 —
6 6 6 6
(5+12n)x 19 7 5 17
= ——TT T TT — T
6 6 6 6 6
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x:—%n = f(—1—61:rc):1+\/3 = 51:(—%75 1+\/§)
X —%n = f(—%n =1+/3 = SZZ(—%E 1+\/§)
x:% = f(%):lm@ = 83:(%’1+\/3)
x:%n = f(%n):1+\/§ = 54:(275 1+\/§)
x:16—3 = f(%n):H\/g = 85:(%31 1+\/§)
2)
a) Setze f(x)=0
V2cos(2x)-1 = 0 |+1
V2cos(2x) = 1 |+42
cos(2x) = % | substituiere: 2x->u
u=Z1n2 _Jt+n~8n (1+8n)n
4 4 4
1 oder
= — e”Z
ol V2 (1):n u=27—"4n2n="m+n2n 1
2] 4 4 4
:7n+n-8n:(7+8n)n
4 4
Rucksubstitution: u-2x
2x = M |_2 2x (7+8n)ﬂ: ‘_2
4 4
(1+8n)x (7+8n)m
x = —= x = L2007
8 8
S e R s L Y R
b) Setze f(x)=h(x):
V2cos(2x)-1 = %(ZSin(X)—\/E) |2
2c0s(2x)—v2 = 2sin(x)—2 | +1/2
2cos(2x) = 2sin(x) +2
cos(2x) = sin(x)
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In einem Rechtwinkligen Dreieck

gilt: sin(a)=cos(p) und a+[3:90°=%

= x+2x== = x=I
2 6

(1+12n)m

aufgrund der Periodizitat ist x:%+2nn: 5 , heZ
xe[—Zu , 23‘[7]
n -2 -1 0 1
(1+12n)n 23 11 g 13
= —— ——x —
6 6 6 6 6
PR § Y & O U (0 O K[
6 6 2 1 6 2
x:l = f o 276_2 = S = I 7\/6_2
6 6 2 216 2
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