Corrigé Exercice 9

Savoir Nc. 3: Corrections

la) 2iz=1-z b) 3z+5i=4—2z+1i c) 2i+3z=i(5—-iz) d(z—-2)(z+i)=0
S 2iz+z=1 S 4z =4—-4i & 2i+3z=5i+z & z—-2=00uz+i=0
o z(1+2i)=1 o z=1-1i S 2z=3i _ .
1 _ . 3. S z=2 ou z=—i
S z=—— = S={1=1} S z==i ,
1+2i 2 S ={2;-i}
_1-2i 3
= 1t+a > S=1z1
iy {Zl}
z==-—=i
5
g {1 2}
= S=]=-—=
5 5

2) a. {2z+3g:3+8i_ o {2'z+3(1—,31+52)=3+8z @{1,7z+3—.9l=3+81
52—z =—-1+43i z =1—-3i+5z z =1—3i+5z
o {17Z=17l o {Z=l o {Z=l

z =1-3i+5z z =1-3i+5i zZ=1+2i
b=2-2 b=1_2j
b, {2a+3b;1@ {2(z+_b)+3b=1 @{519:.1—21 < : s - 5 s
a—b=i a=i+b a=i+b a=i+i-2%; =y
5 5 5'5
3)a)z=2z+1 & x+iy=2(x—-iy)+1 b) z+2z2=3-4i
ox+iy=2x+1-2iy o x+iy+2(x—iy)=3-4i
& 3x—iy=3—4i
x=2x+1 {x=—1 {3x=3 {x=1 ,
S = S={-1 s o = S={1+4i
{y=—2y y=0 =1 —y =4 y=4 { )
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1) a)z?=-1> z=iouz=-i > S={-ii}

b) z22=-9¢ z=3iouz=-3i > S={-3i;3i}

c) z22—2=0 © z?=2 (deuxsolutionsréelles) & z=+v2 ou z=—V2 = §={=/2;V2}

d) z2—-2z+2=0 = A= —4 donc 2 solutions complexes conjuguées :

SV b etz =10 > S={IFHT=0

z
1 2

e) z2=z—1© z?-—2z+1=0 = A= -3 donc 2 solutions complexes conjuguées :
_ 1+iV3

1-iV3 1, .VY3 1 .3
Zq 2 etz, = t = SZ{E-I- ?'E_l?}
f) z2+4z=-5 z?+4z+5=0 = A= —4 donc 2 solutions complexes conjuguées :
le_4zlﬁ=—2+iet22=—2—i => S={-2+i-2-1i}

2)a. (z—3)(z%2—-2z+3)=23-2z2+32—-3z>+6z—9=23-52z2492—-9=P(z) CQFD

b.P(2) =0 (z—3)(z2—-22+3)=0¢ z—3=0o0u z?2—-2z+3=0

. 2+iV8
© z=3 ou A= —8 deuxsolutionscomplexes:z; =

= $={3;1+iV2;1-iv2}
¢ P(z)=(z-3)(z-1-iV2)(z-1+iV2)
3)f(z)=2(:)z+§=2(:> z24+45=2z © 2z?—-2z4+5=0 oncalculeA=-16

= 2 racines complexes conjuguées z; = % =1+2ietz,=1-2i = S={1-2i;1+ 2i}

=1+iV2et z,=1-i2



Corrigé Exercice 11

2
1) a) 5—-+5=0 & =—-2+522=0¢ 1-22+522=0 = A=-16
z z z2 z

2+iV16 _ 1, 2
==, —stil et 2=

donc 2 solutions complexes conjuguées : z; =
10

b) z*+2z2 -6 =0 enposantZ = z2 on obtient I'équation Z?+2Z —-6=0 = A=25

—2=2 et Z,=—"=-3

donc 2 solutions réelles : Z; =
Onadonc z,°=2 © z;,=V2 ou z;'=—V2 et z,2=-3 © 2z, =1iV3 ou z,’= —iV3
= §={-V2;V2; iV3; —iV3}

{Zl+22:6c> {Zl=6_22 {21:6—22
Z1Zy = 13 (6 - Zz)Zz =13 622 — ZZZ =13

Onrésout: 6z, — 2z, =13 © 2z,2-62,+13=0 = A=-16

6+iV16

donc 2 solutions complexes conjuguées : z, = =3+4+20 et z,)=3-2i

Deux solutions possiblespourz,: z; =6 —2, =6 —(3+2i)=3—2i et z;=6—2, =3+ 2i

On a donc deux couples de solutions : (23 = 3 —2i;2, =3 +2i) et (23 = 3 +2i;2, = 3 — 2i)

2)a. (z+i)(az?+bz+c)=az®+ bz? + cz+ aiz? + biz+ci = az3® + (b + ai)z? + (c + bi)z + ci

a=1 a=1 a=1
e . )b+ai=—-6+1i b+i=—-6+i _
En identifiant les coefficients, on a : c+bi=13—6i® 13 + bi = 13 — 6i = b=-6
. . c=13
ci = 13i c=13

Onadonc: P(z) = (z+1i)(z? — 6z + 13)

b.P(z2) =0 & (z+i)(z?—-62z+13)=0 ¢ z+i=0 ou z2—6z+13=0

S z=-—i A= —16 deux solutions complexes
_ 6+iV16

= Z; =3+2i ou z, =3—-2i

S={-i;3+2i;3—-2i}
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