BAI 3. PHUONG TRINH BAC HAI VOI HE SO THUC
A.Li THUYET

1. Can béc hai ctia mét phirc
Dinh nghia

Cho sb phirc w. Mdi sé phuc z théa man z*> =w dugc goi 1a
mot can bac hai ctia w

Tim cin bic hai ciia s6 phirc w Nhin xét:
+) 86 0 c6 diing mét can bdc hai
la0
+) Mi s6 phirc khdc 0 ¢6 hai cdn

bdc hai la hai s6 d6i nhau (khdc

e wlasb thuc.
+ Néu w<0 thi w c6 hai cin bac hai 1a iv—w va
—i\-w

+ Néu w>0 thi wc6 hai cin bac hai 1a vw va —Jw

0)
e w=a+bi (a,beR), b#0
Néu z=x+iy la can bc hai ciia w thi (x+iy)’ = a+bi
x2 _y2 —a
Do d6 ta c6 hé phuong trinh:
2xy=b
Mbi nghiém ctia hé phwong trinh cho ta mot cin bac hai Chii :

cliaw \ .
Moi phuwong trinh bdc n:

2. Giai phwong trinh béc hai véi hé s thue L
Az"+Az" +..+A4 z+4 =0

Xét phuong trinh az’ +bz+c=0 (a,b,ce R;a+0)
luén co n nghiém phicc (khong

4 _ 12 _ , ,
Taco A=b"—4dac nhét thiét phan biét) véi n nguyén

£ . b
e Neéu A =0 thi phuong trinh c6 nghiém thuc x = . diong.
a

e Néu A>0 thi phuong trinh c¢6 hai nghiém thyc phan
biét:
—b+~/A —b—~/A
xl = —, x2 =
2a 2a
e Néu A<O0 thi phuong trinh c6 hai nghiém thyc phéan
biét:
—b+iyJA| —b—iJ|A|

X, = DX
1 > 2
2a 2a

H¢ thirc Vi-ét ddi véi phuwong trinh béc hai véi hé sé thue

Phuong trinh bac hai ax’ +bx+c=0 (a # 0) c6 hai nghi¢m




phan biét x,, x, (thuc hodc phtrc) thi
S=x+x,=——
a

c
P=xx,=—
a

B. PHAN LOAI VA PHUONG PHAP GIAI BAI TAP

Dang 1: Giai phwong trinh. Tinh toin biéu thirc nghiém

1. Phuwong phap giai Vi du: Xét phuong trinh z* =2z+5=0
Cho phuong trinh: a) Giai phwong trinh trén tip sb phirc
az’ +bz+¢=0 (a,b,ceR;a#0) b) Tinh |z,|+|z,|

e Giai puong trinh bac hai véi hé sé thue  Hudng din gidi
e Ap dung cac phép toan trén tap sd phirc a)Tach: A'=1-5=—4= (21-)2
dé bién doi biéu thic
Lolen Phuong trinh c6 hai nghié¢m la:
z,=242i; z,=2-2i
b) Ta ¢ |z|=|z,|=v22 +2? =242
Suy ra |zl|+|zz| =22+22=42
2.Baita

Bai tap 1. Trong cic sd sau, s6 no la nghiém cta phuong trinh z* +1=z (z € (C) ?

1++/3i 1-/3 1+/3 1++2i

A. B. —— C. D.
2 2 2 2
Huéng dén gidi
Chon A
2 .2
Taco z*+1=z (ze(C)@zz—Zz.lﬁ-l:—z@ z—l _30
2 4 4 2 4
1 3 1+/3i
272 T2
= =
1 —3i 1-/3i
zZ—— = zZ =
2 2 2

Bai tap 2. Phuong trinh z° +az+b=0 (a,b€R) cé nghiém phirc 1a 3+4i. Gid tri ciia a+b béng
A. 31 B.5 C.19 D. 29
Huwong din gidi
Chon C Chit y: Néu z, la




Cich I: Do z =3+4i 1a nghiém cua phuong trinh z> +az+b=0 néntacé: nghiém cua phuong

(3+4i) +a(3+4i)+b =0 (3a+b—T)+(4a+24)i =0 trinh bac hai voi hé
3a+bh-7=0 6 s6 thyc thi z, ciing
a - = a=—
@ by “A 9
{4(1 +24=0 {b =25 la  nghiém cua
Do dé a+b=19 phuong trinh

Cich 2: Vi z,=3+4i la nghiém cta phuong trinh z*+az+bh=0 nén
z, =3—4i cling 1a nghiém cua phuong trinh da cho

. L . . |z +z,=—a
Ap dung h¢ thirc Vi-ét vao phuong trinh trén ta c6 { b 5
Z1 .Z2 =

=a+b=19

@{(3+4i)+(3—4i)=—a©{a=—6

(3+4i)(3—-4i)=b b=25

Bai tap 3. Goi z, la nghiém phurc co phan 4o duong cua phuong trinh z* +6z+34 =0. Gia tri cua

|z, +2-1 1a
A. V17 B. 17 C. 2317 D. 37
Huéng dén gidi
Chgn A

ra co A':—25=(5i)2. Phuong trinh ¢6 hai nghiém 1a z=-3+5i; z=-3-5i
Do d6 z, =—3+5i:|zo+2—i|=|—1+4i|:\/ﬁ

Bai tap 4. Goi z, la nghi¢ém phtrc co phan o0 4m ciia phwong trinh z* -2z +5=0

Toa d6 diém biéu dién sb phirc T4 trén mat phing phirc 1a
Z
A. P(3;2) B. N(1;-2) C. 0(3;-2) D. M (1;2)
Huwong din gidi

Chon A

. z=1+2i
Tacd z7-2z+5=0<

z=1-2i

Theo yéu cau ciia bai toan ta chon z, =1-2i . Khi do:

T4 _T-4i _ (7—4i)(1+2i)

=3+2i
z, 1-2i 1?+22

Vay diém biéu dién cta s6 phic la P(3;2)




Bai tap 5. Goi z,, z, 1a hai nghiém phtc ctia phuong trinh z> —4z+5=0. Gia tri cla biéu thirc

(2, =17 +(z, 1™ biing

A. 21009 B. 21010 C. 0 D. _21010
Huéng dén gidi
Chon D
, . 2 2 7= 241
Xét phuong trinh z° -4z+5=0<(z-2) =-1< '
z,=2—1
Khi d6 ta co: (z, —1)2019 +(z, —1)2019 =(1 +i)2019 +(1—i)2m9
=) ((i)) (i) (aiy)
= (1+4).(20)" +(1-1).(-2i)"™
= (20)" (1+i)—(1-1)) = (20)"" = (&) 20 = 2"
Dang 2: Dinh li Vi-ét va irng dung
1. Phwong phap giai Vi du: Phuong trinh z°-4z+24=0 c6 hai

Dinh li Vi-ét: Cho phuong trinh: nghiém phtrc z,, z, nén

az* +bz+c=0; a,b,ceR; a#0
Z,tz,=——
c6 hai nghiém phuc z,, z, thi

<
2.2, =—
a

2. Bai tap

z,+z,=4; z,.z,=24

" b
Chu y: Hoc sinh hay nham lan: z, +z, =—
a

Bai tap 1: Goi z,, z, la hai nghiém phtic cua phuong trinh z* —2z+5=0. Gi4 tri clia biéu thirc

z} + 22 bang
A. 14 B.-9 C.-6
Huwong din gidi
Chgn C
Goi z,, z, langhiém cta phuong trinh z> —2z+5=0

. L7 s . |zt+z,=2
Theo dinh 1i Vi-ét ta co:
Z,.2, =5

Suyra z, +z; =(Z] +22)2 ~22z,=2"-25=-6

Bai tap 2: Phuong trinh bac hai nao sau day c6 nghiém 1a 1+2i ?

Chiing ta cé thé gidi timg




A 22 =2243=0 B. 22 +2z+5=0 phuong trinh:

C.22-2z+5=0 D. 22 +2z+3=0 +) 22 =2z+43=0
Huéng din gidi - (Z_1)2 —2?
Chogn C
) <:>z—1=iri\/5

Phuong trinh bac hai c6 hai nghiém phuc 1a lién hop ctia nhau nén

=1+i
phuong trinh bac hai c6 nghiém 1+ 2i thi nghi¢ém con lai la 1-2i @ z=1£i2

Khi d6 tong va tich cta hai nghiém lan luot 14 2; 5 ) 2 +2z45=0
Vay sb phirc 1+2i 1a nghiém cta phuong trinh z* —2z+5=0 < (z+ 1)2 =4’
& z+1=220
S z=—-112i

+) 22 =2z+5=0

& (z-1) =4
S z-1=22i
&z=1£20

+) 22 +2z+3=0
<:>(z+1)2=2i2
C>Z+1=ii\/§

C>Z=—1ii\/§

Bai tap 3: Ki hiéu z,, z, 1a nghiém phtic ctia phuong trinh 2z° +4z+3=0. Tinh gi tri biéu thirc

P= |zlz2 —i—i(zl +22)|

A. P=1 B. P=

NN

C.P=3 D. P=

N |

Huéng dén gidi
Chgon D

Tacé z,, z, la hai nghiém cta phuong trinh 2z* +4z+3=0

z,+z,=-2
Theo dinh 1y Vi-ét ta co 3
Z,.Zy = —
2
2
Taco P=|zz,+i(z +2,)|= %+i(—2)‘:‘%—2i = Gj +(=2) :%

Bai tap 4: Goi z, z, 1a hai nghiém phiac cua phuong trinh Cdch khac:

Ta co:




22 —4z+7=0.Giatjcia P=z +z bang 22 —4z+7=0

A.-20 B. 20 o (z-2) =37
C. 147 D. 287 ) _[= o i
Huong dan giai 5,=2+4 J3i
Chgn A
Do do:
. L, |z +z,=4
Theo dinh ly Vi-ét ta co z +z;
2.2, =1
3 3
Suyra z; +z, =(z1 —i—zz)(zl2 -z,z, +222) =(2—\/§l) +(2+\/§Z)
=-20

=(z +22)((Zl +2,) —32122)
=4.(4-3.7)=-20
Bai tdp 5: Goi z, va z, la hai nghiém phuc cua phuong trinh 32> —2z+27=0. Gia trj cia
2\|2,|+ 2, 7| bing

A.2 B. 6 C. 36 D. /6
Huéng dén gidi
Chon A

Ap dung dinh ly Vi-ét, taco z, +z, =§ va 7,2, =9
Ma |Zl|=|zz|=,/|zl||zz| z,/|zl.z2 =J9=3
Do d6z, |22|+Z2 |Zl|zzl.3+zz.3=3(zl+22)=3%=2

Bai tip 6: Cho sb thuc a >2 va goi z,, z, 1a hai nghiém phtc cta phuong trinh z* —2z+a=0.

Ménh dé nao sau day sai?

A. z,+z, 1aso thuc B. z, -z, 1as6 4o
Z Z A z z A
C.L+=21asbao D. L +-% 1a so thyuc
z, z z, z
Huong din gidi
Chgn C

b
Tacod z,+z,=——=2.Dép an A dling

a
Phuong trinh béc hai v6i hé s6 thuc co hai nghiém la sb phtrc lién hop. Goi z, =x+yi; x,yeR la
mot nghiém, nghiém con laila z, =x—yi

Suyra z,—z, = 2yi la s a0. Pap 4n B diing




L

zZ, z;  Z.Z, Z,.2, a

VA

2, 2 2
z_z+zn _(a+z) -25z, _4-2a .

R

Vay C la dap an sai va D dung




Dang 3: Phuwong trinh quy vé phwong trinh bac hai

1. Phwong phap giai Vi du: Gidi phuong trinh: z* —z> —6 =0 trén tip

o Ném ving céch giai phuong trinh bac 6 phirc.
hai véi hé s6 thyc trén tap s phirc Huéng din gidi
e Nim viing cach giai mot sb phuong trinh  Pat z> =¢, ta ¢6 phuong trinh:
t=3
t=-2

quy vé bac hai, hé phuong trinh dai s6
bac cao;... tz_t_6:0<:>{
Véir=3tacod 22 =3=>z=+3

Véi t=-2taco 2> =—2=z=+i\2
Vay phuong trinh d3 cho c6 bén nghiém

z=i\/§; z=ii\/5

2. Bai tipmau

Bai tip 1: Téng médun bdn nghiém phirc cta phuong trinh 2z* =3z -2=0 1a

A. 32 B. 5v2 C. 25 D. 23

Huéng dén gidi
Chon A
s
2 =2 Z:_\/E
Taco: 2:'~37—2=0e| | 1 1 o|,_V2,
z :—Ez—i - 2
V2
z=———I
L 2

Khi d6, tong moédun bbén nghiém phitc cua phuong trinh di cho bang

RGN NI NICE RV

Bai tap 2: Ki hiéu z,, z,, z,, z, l1a bén nghiém phitc ciia phuwong trinh z* +4z° —~5=0. Gia trj cia

2 2 2 2 b;
|2|" +|z| +|zs| +|z| bang

A.2+25 B. 12 C.0 D. 2+/5
Huwong din gidi
Chgn B
z=1
72 = z=-1
Taco: z' +4z° -5=0< =




Phuong trinh ¢6 bdn nghiém lan luot la: z,=1,z,==1, z;=-i\5, z, = i\/g
Do do: [z +|z.f +]z,f 4|z =P+ 12 +(V5) +(+5) =12
Bai tap 3: Goi z,, z,, z;, z, 1a cdc nghiém phirc cua phuong trinh (z2 +z)2 +4(z2 +z)—12 =0.
Gid tri ciia biéu thire S =|z[" +|z,|" +|z[ +|z,[" 1a

A. §=18 B. S=16 C. S=17 D. §=15

Huéng déin gidgi

Chgn C
Taco: (2 +z) +4(z* +2)-12=0

t
Pitt=z"+z,tacd t2+4t—12=0<:>{

t=—6
_zlzl
Z,=-2
+2z-2=0 :
Suy ra: s = :_1“‘/5
2 +z+6=0 3 2
~1-i\/23
Z,=—
L 2
2 2 2 2
st or 4 2] (]

4
Bai tip 4: Goi z,, z, 1a hai nghiém cua phuong trinh @ +2z=-4.Khido |z +z,| bing
z

A. 1 B. 4 C.8 D.2
Huéng dén gidi
Chon A

Piéu kién: z#0

|Z|4 - |Z|2 2 - 2.z g
Tacd: —F+z=-4< | — +z:—4<:>(;J +z=—4

z z z

L VB[ 1 B

Z=——+— Z=————
s — 2 2 2 2
Sz +z+H4=0
_ 1 V15 1 15
zZ=———— z=——+—1I
2 2 2 2
R 1 V15 . 1 415
Vay |z, + 2| == -2 i s+ X2 o ) =
2 2 2

Bai tap 5: Cho s6 thuc a, biét ring phuong trinh z* +az> +1=0 ¢6 bén nghiém Z,, 2y, Z, z, thoa

min (z; +4)(z3 +4)(zi +4)(zi +4)=441. Tima




Huéng dén gidi
Chon B
Nhén xét: 2° +4 =22 —(2i) =(z+2i)(z-2i)

bat f(x)=z"+az’+1, taco:

(22+4)(22 +4)(22 +4) (22 +4) =TT (7, +20).T1(z, ~21) = £ (-24).f (20)

k=1 k=1

= (16" +4ai’ +1)(16/* +4ai’ +1) = (17-4a)’

a=-1
Theo gia thiét, ta c6 (17 —4a)’ = 441 c{ 19
a=—
2
Bai tip 6: Cho s phuc z thoa man 112" +10iz*°"7 +10iz—11=0. Ménh d& nao dudi diy ding?
A 2<|7]<3 B. 0<|z<1 C. 1<|z|<2 D. <l <3

Huwong din gidi
Chgon D

Taco 27 (112 +10i) =11-10iz < 27 =
11z +10i 11z +10i

bat z=a+bi

11-10iz 2017 ‘11—10;‘2
——— = =

11— lOzz| [L1=10i(a+bi)| _ |(10b+11)+100a° _ [100(a’ +5%)+2200+121
U1z +10i| [11(a+bi)+10i| 1214 +(115+10)°  \121(a* +5*)+2205+100
y

100¢” +220b +121
121£% +220b+100

Dit ¢ =|z| (+>0) ta c6 phuong trinh > :\/

Néu>1=VT>1; VP<1
Néu t<1=VTr<l1l;VP>1

Néu t=1=|z| =1

co






