EJERCICIOS DE TRIGONOMETRIA. (Soluciones)

Ejercicio 15.
. _ cos2x
Resuelve la ecuacién: cosx +senx = ——
1—sen2x
cos2x cos’x — sen’x
senx+cosx =——— = cosxtsenx=—m———— = (cosx+senx)(l—sen2x):(cosx+senx)(cosx—senx) =
1-sen2x 1-sen2x

= (cos x +sen x) (1 —sen 2x) - (cos x +sen x) (cos X —sen x) =0 = (cos x +sen x)[(l —sen 2x) - (cos X —sen x)J =0 =
x =135 +k360°

cosx+tsenx=0 = senx=-cosx = = x=135+k080°
x =315 +k 1360

(l—sean)—(cosx—senx):O = 1-2senxlbosx—cosx+senx=0 = 1+senx=2senxlbosx+cosx =

= l+senx= (2senx + 1) [tosx = (1 +sen x)2 = (2senx + 1)2 os’x = (1 +sen x)2 = (2senx + 1)2 (1 - sen’ x) =
= (1+senx)2 :(2senx+1)2(l+senx)(l—senx) = (1+sen)c)2 —(2senx+1)2(l+senx) (l—senx) =0 =

l+senx=0 = senx=-1 =  x=270"+k360°
= (1+senx)[(1+senx)—(2senx+l)2(l—senx)}:0 =

(1+senx)—(2senx+l)2(l—senx):O
(1+senx)—(2senx+1)2(l—senx):O = 1+senx—(4sen2x+4senx+l)(l—senx):0 =

= 1 +senx —4sen’x +4sen’x —4senx +4sen’x —1+senx =0 =  4dsen’x —2senx=0 =

x=0"+k 360
senx =0 =

x=180" + k£ 360°

) 1 x =45 + k360"
= 2senx(2sen x—l):O = senx =——

i L V2 x =135 +k 360"

2sen"x—-1=0 = sen'x=— =
2 1 x =225 +k 1360

senx=—— =

V2 x =315 +k 360’

Al elevar al cuadrado en una ecuacion, suelen aparecer soluciones no validas por lo que es necesario comprobarlas.
Asi vemos que los valores x =45°, x =225 y x =180" no verifican la ecuacion.

Entonces las soluciones de la ecuacion son : {x =135 +k080° , x=k1360 , x=270"+k |360°}

Ejercicio 16.

Resuelve la ecuacion: cosx +cos2x+cos3x =0

3x+x|}0s3x—x

cosx +cos2x+cos3x=0 = (cos3x+cosx)+cos2x20 =  2cos +cos2x=0 =

cos2x=0

= 2cos2xléosx+cos2x=0 = cos2x[ﬂ2cosx+1):0 = 1 =
2cosx+1=0 = cosx:—E

2x=90° = x=45

2x =270 => x=135 X X 1 x =120° +k 360°
= cos2x=0 = = x=45+k090 ; cosx=—— =

2x =450° = x=225 2 x =240° + k 360°

2x=630° => x=315
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Ejercicio 21.

X z
Si x+ y+z =71, probar que senx +seny +senz :4COSE [Bos 2 [Bos—

Antes de abordar la igualdad debemos tener en cuenta :

x+

<

seni = cos
senZ:sen(x+y) / 2

X
coS z = —cos (x + y) 5

z_ x
cos— = sen
2 ( 2 j

+
<

Xty+tz=m = z:ﬂ—(x+y) :>{

sen2a =2senalbosa = senz=sen Z4Z =sen2 z ZZSQI’ZEQ’OSE
2 2 2 2 2

x+ X
senx +seny+senz=2sen 2y [¢os

—J +senzZZCosiﬂ?os(i—lj+sen(£+ij:
2 2 2 2 2

2 2

2 2
+
=2cosi coszﬂ?osl+sen£|]enl+cosx Y :2cosE cosfI__zl?osl+¢aen/l+cos£I__zt’osl—¢ﬁen/Z =
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

= 2cosi cosz Ei?osZ + cosz Ei?osZ = 2cosE 2cos X I__zl?osl = 4cos£ B?osl dos >
2 2 2 2 2 2 2 2 2 2 2

:2c0sE cosil__rl?osl+sen£|:+enl +2sen£|]l?os£:200sE cosiI__rl?osl+sen£I__A“enl+senZ =
2 2 2 2 2 2 2 2 2

Ejercicio 33.

Resolver la ecuacion sen ax [$en bx = sencx Lsendx , siendo a, b, ¢, d positivos y en progresion

aritmética.
b=a+n
a,b,c,d sonniumeros positivos en progresion aritmética = llamamos n a la diferencia = {c=a+2n
d=a+3n

tenemos que : cos(a’+ ,B) - cos(a’ - ,8) =cosaldos f—sena lSen f— (cosa’Dl?os,B+sena’l__jen,B) =
=cosaléos f—sena Ben —cosalos f—sena Ben B =—2sena Ben

Entonces : senaxBenbx =sencx Bendx = —2senaxBenbx =-2sencxBendx =

= cos(ax+bx)—cos(ax—bx):cos(cx+dx)—cos(cx—dx) = cos(a+b)x—c0s(a—b)x:cos(c+d)x—cos(c—d)x

(a+b:29+n , a=-b=-n , c+d=2a+5n , c—d:—n)

2ax +nx = 2ax + 5nx

= cos(2a+n)x—w:cos(2a+5n)x—w = cos(2ax+nx)=c0s(2ax+5nx) = 0

2ax +nx =— (2ax + 5nx)

2ax+nx =2ax+5nx = 0=4dnx = 4nmx=k2m1 = x:kmﬂ x:L
4n ctd-a-b

(kD7)
_ kQm 2k

2ax+nx:—(2ax+5nx) = 4dax+6mx=0 = (4a+6n)x:k|:277 x= = XxX=—
4a +6n atb+c+d
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