Bai giang s6 8
CAC BAI TOAN VE s3 PHLUT

Céc bai toan v& s6 phirc 13 chit d& méi xuét hién 14n ddu trong cac dé thi tuyén
sinh vao céc trudng Dai hoc va Cao déing nam 2009.

Bai giang nay gidi thiéu cac bai todn co ban nhét vé sé phirc: Céc bai toan ve
modun s6 phirc, dang lugng giac cia s6 phirc va phuong trinh xét trén tap cac 5O
phirc. :

§ 1. CAC PHEP TINH VE SO PHUC VA MODUN CUA SO PHUC

1. Tém tit li thuyét

- Céac phep tinh vé sb phic:

Cho hai s phic Z = a + bi va Z’ = a’+b’i. Ta dinh nghia

Z+Z =(@+a)+(b+b)i,

Z-2=(@a-a")+(b-b)i

Cho sb phic Z = a + bi. S phirc Z = a — bi goi la sb phirc lién hop véi s6
phirc trén.

- Médun cia s6 phirc:

Cho sb phiic Z = a + bi, ta ki hiéu |Z| 1a m6dun cia s& phirc Z duge xéac dinh

nhu sau:
|Z| = Ja?+b? .

- Cho hai sb phirc Z=a+ bi va Z’ =a’ + b’i. Ta dinh nghia
) Z.2> =aa’ —bb’ + (ab’ + a’b)i.
- Cho s0 phirc Z =a + bi # 0 (tic la a’ + b? > 0). Ta dinh nghia

1 = a-bi
z'= Z= .
a’ +b? a?+b’

Néu Z # 0 thi —ZZ—=z'z-'.

2. Cic dang toan co bdn

Loai 1: Céac phép tinh vé sb phirc:

Céc bai toan thuong c6.dang hogc doi hdi tinh toan truc tlep mot biéu thirc vé
sb phuc, hoic phai giai mdt phuong trinh dang don gian dé tim s phirc Z, ma thyc
chét cia phép giai phuomg trinh nay chi doi hoi thuc hién cac phép tinh vé s6 phirc.

Thidul: (Dé thi tuyen sinh Cao ding khoz A, B-2009)

Tim phén thyc va phan io cia s6 phirc Z, néu nhu ta c6

a+ i)} (2-1)Z=8+i+(1+2i)Z
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4
S (-pas2iy, 222
— (1-i)(1+2i); 3
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Giai
Taco (1 +iY 2-1)Z=8+i+(l +2|)Z
& Z[(1+i)'(2-i) - (142D)] =8 + i & Z[2i(2-1) — 1 - 2i] = 8 +i
_ 8.+| :(8+|)(1 2i) —9_3i
21+ 1 5
Viy phin thyc cia Z la 2 va phan o la -3.
Thidu 2:
Xét cac diém A, B, C trong mit phang phuc theo thir ty biéu dién cac sb
2+61

1) Ching minh ABC 1 tam giac vudng can.

2) Tim so phirc bi€u dién boi diém D, sao cho ABCD la hinh vuéng.
‘ _ Giai

1) Tacod .—4'—] - 4‘(';‘) =2-2i.Viy A= (2 -2).
l._- p—

(-2 =3+i=> B=(3; 1).

2+§| _ (2+61)3+1) _2i »C=(02).

3-i 10
Tir 46 suy ra BC* = 10;

BA?=10; CA?=20, nénco

{BAzBC yt

AC? = AB? +BC? C
Vay ABC la tam giac vudng can dinh B. %B
2) Goi D 1a dinh th{r tu caa hinh 1 : [
vudng ABCD. Ta c6 7 1o vy /3 X
BA =CD Lo 1\/
< (=11 -3) = (xp; yp—2) 2 ==

< xp=-lyyp=-1

< D=(-1;-1)

Viy sb phirc Z = —1-i dugc biéu dién bai diém D.
Thi du 3:

Giai cac phuong trinh sau:

1) 2-i)Z-4=0;

2) 2+|Z_ |+‘3|.
1-1i 2+1
Giai
)Tacd 2-)Z-4=0 <> Z=—r =42+D
2-i )
z:§+ii_ —~
5 5



L=———1.
5 5
24 N , 147 i
2)Taco +.|Z= ]+_3l o Z=( H?l):[z—{j
1-1 - -2+1 2+ -1
Z_(—I+3i)(l—i)_2+4i
Q2 +i)y 3+4i
QZ:W:E.,,i]
2 25 25
Nhdn xét.

Thuyc chét day la cac bai toan thyc hién cac phép tinh trén s phirc.
Thidu 4.
Giai cac phuong trinh sau:

1) Z+2Z=2-4i,

2) Z°+Z=0.

1) Xét phuong trinh Z+2Z =2—4i (1)
Pat Z=x+yi = Z=x-yi Khidé
(1) < (x +yi) + (2x - 2yi) = 2 - 4i

O 3x-yi=2-4i

{3.‘:2 x=2

ey e 3

y= y=4.
2

Vay Z:§+41.

2) Xét phuong trinh Z*+Z =0 (1)
PatZ=x+yi = Z =x-yi. Trdé
(DX -y +2xyi+x—-yi=0
S -y +x)+(2xy—y)i=0
Q{x -y +x=0

y(2x —~1)=0

-
=0
y’ 1/ x=0
x +x=0

]
X=—
2 X==

Zovi=0 '
L 2

Vay (1) c6 cac nghiémsau:Z,=0; Z,=-1;
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1 V3, Y

Z3=E+——l 5 Z4=———i.

2 2 2
Nhdn xér: Ta da st dung dinh nghia vé sy bang nhau cua hai sb phirc
. . a=a'
atbi=a’+bie
b=b".
Thidus:
Giai phuong trinh: (Z+f) =1,
Z-i
Giai

: z+i)
Xét phuong:,trmh( ] =1.(1)

Z+i
( ) (2)
Taco(l) <
) (3)
—~=I . . N .
5 . - Z+i=27- =— 1
DéthiyQ)e> | 271 o271 eT ST (loai)
Z+1 N Z+i=-7Z+1i Z=0
LZ—:
N EAL . z=171
Z—i Z+i=iZ+1 1+i
Tuong tu (3) & ) Lt . . o
Z +1 Z+i=-iZ -1 —1-i
—_— = Z= - =-1.
Z -1 1+i

Vay (1) ¢6 3 nghiém Z,=0, Z,= 1, Z;= -1

Loai 2 : Cac bai toan vé mbdun cua sé phirc:

Cac bai toan thudc dang ndy cd cac dang co ban sau :

- Tinh cac biéu thirc c6 chira mbdun ciia s6 phirc

- Tim tap hop diém cac sé phic néu nhu ching théa man mét diéu kién nao
d6 vé médun.

- Giai cac phuong trinh 6 lién quan dén modun s6 phic.

Thi du 1: (Dé thi tuyén sinh Pai hoc khoi A 2009)

Ch’o Z, 773 1a nghiém cua phuong trinh Z'+2Z + 10 = 0. Tinh dai luong

=|Zi[+ 12"

, , Giai
Xét phuong trinh Z°+2Z + 10 =0 (1),
taco: A =1-10=-9=97 = JA" =3i.
. Z, =-1+3i
Vayd) Q[zz=-1—3i.
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Taco: |Z)| =|Z=V1+9 =V10. Vay A= 27 + 77 = 20.

Thidu2: (Pé thi Iuyen sinh Dai hoc khéi B - 2009)
Cho s6 phirc Z théa man:

|z -(2+i)|=V10 va ZZ =25. Haytim Z.
PitZ=x+yi = Z=x-yi = ZZ =(x+yi)(x~- yi)=x*+y*.
Taco |Z - (2+i)] = y(x+2) +(y—1)’
Tir d6 theo bai ra ta c6 hé phuong trinh:
{(x-z)2 +(y-12=10

x?+y? =25

&> P(B,)=C3,(0,03)7(0,97)'®

x+2y=10 x=3;y=4
=2 S o
X +y =25 x=35,y=0.
A Z=3+4r . , o N
Vay 725 1a hai s6 phirc can phai tim.

Thidu3 (Dé thi tuyen sinh Dai hoc khéi D - 2009)
Tim tap hop cac diém biéu dién sb phuc Z biét rang |Z — (3 4i)| =

Giai
GlasuZ x +yi, khido: [Z-(3 - 4|)|—

31

s\ 3
& |(x=3)+(y+4)|=2 & ¢ (‘+§3t)2 (13

2 0 5 0

e () e(yra) =4 )
Tir (1) suy ra céac dlem M(x; y) biéu

dién s phic Z = x + yi ndm trén duodng

tron tdm I(3; ~4) ban kinh R = 2, ’t

Chuy:
Ta c6 thé giai bai toan trén nhur sau:
Goi M la diém biéu dién so phic Z

con I(3; -4) la diém biéu dién s phirc 3—41 5 3 >y
Khi.dé ta co: -1
lZ- (3-4D)|=2 &MI=2(2) -2
Tir (2) suy ra M nam trén dudng tron
tdm I ban kinh 2. Ta thu lai két qua trén. 4 |
Thidu4

Tim s6 phic Z néu 22+ |Z| =
' Giai

it Z=x+yi = [Z|= {x?+y? , khi d6 Z+|Z|=
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<:>(x+yi)2 +yx2+y? =0 (x2 +‘y2)+\/x2 +y? +2xyi=0
<:>{x2—y2-4-\/x2+y2=04 (l) ‘

2xy =0 (2)
[(x=0 (3)
—y?+|y=0 (4)
o
y=0 (5) .
x2+|x|=0 (6) _
Giai hé (3) (4) va (5) (6) (dé dang) ta di dén hé (1) (2) c6 nghiém
x=0y=0 "
x=0y=-1
x=0y=1.
Vay ba sb phiic cintimZ=0; Z= i;vaZ=-1.

Thidu$
Tim tap hop cac diém biéu dién sé phie Z néu nhur théa man mot trong cac
* diéu kién sau:
1/1Z+2|=}i-Z
2/|Z - 4i| +|Z + 4i| = 10.
/Tacd|Z+2j=|i—-Z] < |Z-(=2)|=|Z-i|(])
Goi M la diém biéu dién sb phic Z, A 1a diém_biéu dién sé -2 (tac la
A =(-2;0), B la diém biéu dién sé I (tirc 1a B = (0;1).
Khi d6 (1) < MA =MB (2).
Tir (2) suy ra tap hgp nhimg diém M biéu dién s phic Z nim trén dudng
trung truc cua doan AB.
Chii y: 1/ O day ta da sir dung nhan xét sau: Néu MM, tuong g la hai diém
biéu dién cac sb phirc Z,.va Z, thi:
. |Z\~Z,| = MM,
+ Ta c6 thé giai cach khac nhu sau: Pat Z = x
+ yi.
Taco: |Z+2|=|i—27
& [(x +2) tyil =[x+ (y = )il

yﬂ

s 3 3
A » ‘<:>\/(x+y)'fy2:\/x3+(y—|)"
-2 0 . Xty tax+4=xT+y —2y + |
\-1 4x+2y+3=0(03)
5 \ Vay tép hop cic diém M la duong thing (3).
Cac ban cé thé thay (3) chinh I trung truc
cua AB.

2/ Gia sir ta c6: [Z — 4i] + |Z + 4i| = 10.
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Goi M la diém biéu dién sb y$
phirc Z, A = (0, 4) va B = (0; 4) :
twong (g 1a cac sb phirc —4i va 4i. 4
Khi do: i

|Z—4i| +|Z +4i|= 10
< MA+MB=10(*)
Tir (*) suy ra M nam trén elip c6 hai tiéu
diém 1a A; B va truc 16n bang 10.
Phuong trinh cua elip c6 dang:

5
x2 y?

9 25

Thidubé:
Tim tap hop cac diém trong mat
phing phirc biéu dién cac sé phirc Z 4y
thoa man diéu kién sau: =X
=%

AZ-i|=1Z- Z +2i
Gisii

DatZ X + yi, thi  —

AZ-i|=1Z- Z +2i 4 -2 G,

< 2x + (y = Dil = 2@y + Dil

<:>\/— —I) —\/y+|)2

‘(2
o X +y - y+l—y t2ytlieoy= s

N -
F-S

Vay tap hop nhimng diém M la parabol y = \T

Nhagn xét:

Vi cac thi du 3, 4. 5 nén sir dung biéu dién hinh hoc clia sb phtc.
Con trong thi du 6, thi sir dung bang phép tinh vé modun.

Thidu 7:

Z-1_,
Tim s6 phirc thoa man hé: 5 Z_l,
lZ -3i o
Z+i '
Véihaiso Z, 2" (Z' #0) thi ‘7' ,le . do d6 hé da cho tuong ung voi:
{[z-ﬂ:{ =il (1
z-3i-z-()] (2
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~Goi M la diém biéu dién s6 phirc Z, A=(1;0), B = (0;1) twong g biéu dién
cac sd 1 vai; C (0;3) va D = (0; —1) tuong tng bidu dién céac sb phirc 3i va —i thi:

Y4

MA=MB (3)
hH@) = S
MC =MD. (4)

Tir (3) (4) suy ra M 13" giao diém cia

-2

bat Z= x+yi khi dé:

y=x dudng trung truc cia AB va dudng trung -
truc cua CD.
- Déthdy y=xvay =1 tuong Gng 12 hai
y=1 dudng trung trirc cia AB va CD.
5 > vVéy.Z=1+ila‘156ph1’rcc£‘1n‘tim.
Thidy8
Tim s0 phuc thoa méan hé
Z-12 5
Z-8i| 3
z-4_i
Z+8|
Z-4
=l |x~-4+yil=|x-8+yi
773 | yif=| yil
& (x-4) +y'=(x-8+y
< x=6(1)
Z-12| 5 ' .S .
— === x-12+yi|==|6+(y - 8)i
Rl il =316+ (y - )i
&6+ yil= 216+ (- Bl (dox=6)

= 36+y2 =2—95[36+(y—8)2]

< y?-25y+136=0

=17
oY
[y 8.

Vay ¢6 hai sé phirc cAn tim: Z=6+8ivaZ =6+ 17i.

Nhdn xét:

Hai thi dy 7 va 8 clng loai nhung ta ding hai phuomg phap gidi thlch hop
khac nhau (phuong phap biéu dién hinh hec ctia s6 phirc véi thi du 7, phuong phép
tinh toan modun vai thi du 8). '
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§2. DANG LUQNG GIAC CUA SO PHUC

1. Tém tit li thuyét ’
Néu ¢ la mdt acgumen ciia so phirc z thi mgi acgumen cla n6 cé dang
z=0+k2n,k eZ )
Néu r > 0 1a médun cua s6 phirc z, con @ 1a mt acgumen ciia n, thi
=r(cos@ + isin @) la dang lugng giac cia sd phirc z.
Néu zi=r(cos @, +ising,), n>0
Z;=15(cos P>+ isingr), >0,

thizy 2= [cos((p, +¢,)+isin(@, - ¢3)];
Z, T ' -
B —'[cos((pl - @y)+isin{@; -9, )] .
Z; n
Cong thirc Moivre: Néu z = r(cos ¢ +isin ¢),r>0
thi 2" =r" (cosng +isinng)
2. Cac dang bai tdp co ban
Loai 1: Cac bai toan xac dijnh acgumen ciia s6 phirc
Nhin chung cac loai bai tdp nay c6 cach giai chung nhu sau: Gia sir phai tim
mot acgumen ctia sb phire z. Ta can bién dbi sao cho z c6 dang:
z=r(cos @+isin @) véir>0.
Khi d6 ¢ la mdt acgumen cua z.
Thidul

Cho s6 phirc Z = |—sin ¢+ icos ¢ (0<(p<§)

Tim mét acgumen cua so phirc Z.
Gidi

]

Taco: Z =1 —sin(p+isincp=l—cos(—— )+isin(g——(p)

= 25in:(£—9)+2isin(£—g)cos(f—-g)
4 2 4 2 4 2
=2sin(£——(gj sin(z—g)ﬂcos(z—g
4 2 4 2 4 2
=2sin(£— ) cOS E4#9)+isin £+9) .
4 4 2 4 2

@

2
Do O<(p<E = 2sin (E —(B)>0.
2 4 2

[\

Vay tir (1) suy ra %+—(§ la mgt acgumen cua Z.
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Thidu?2 .
Cho s6 phirc Z ¢c6 modun bang | va ¢ la mét acgumen cua no.

. n o L
1/ Tim mot acgumen cia so phirc 7

2/ Tim mot acgumen cia sé phirc Z +Z néu cosp £0.
Giai

Tir gia thiet suy ra: Z=cos ¢ +isin ¢.

acs Z - £0=isine_ensCo)1isin(-o)

Z cosp+ising cosQ +isin@

=cos(-2¢) +isin(-2¢).

A - Loz Z
Viy -2 ¢ 1a mt acgumen cuia so phirc Z,=—Z— .

2/Tacd Z +Z=cos<p+isin<p+cos<p—isin(p = 2cosQ.

+ Néu ¢>0. khido Z +Z="2cos ¢—1=2cos ¢ (cos0 + isin0)

Viy lic nay 0 1a mot acgumen cia sb phirc Z, = Z + Z.

+Néu ¢ <0,khidé Z+2Z =(-2cos¢) (-1)=(-2cosg)(cosn +isinm)

Do —-2cos ¢ >0 nénZ,=Z +Z cé mot acgumen la «.

Loai 2: Cac bai todn xac dinh so6 phirc Z dua vao dieu kién vé acgumen:
Thidul

Xét cac so phirc Z thoa man dieu kién

z-V2-iv2|=1 (1)

1/ Tim tap hop cic diém M biéu dién sé phirc Z théa man diéu kién (1)
2/ Trong céac s6 phirc da cho (tae la thoa man diéu kién (1)), tim so0 phirc ¢6
acgumen duong va nho nhat.

1/ Ta co:
V2 2
(1) lZ—(——+|—E— =—2~(2)
y i
2 . ) o ,
Goi 1 —\/;,-Q la diém biéu dién so
' 2 2
L3 S
2 N\ phire gﬂ—\g.Khidé
: 2
I
; K (2)<:>MI=%.(3)
0 5 ' Tir (3) suy ra tap hop cac diém biéu dién

sO phirc Z théa man (1) Ia dudng tron tim

I ban kinh —l—
2
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2/ Ké tiép tuyén OK vdi dudmg tron ¢ cau 1. DE thiy Ol = 1, nén
sinl‘OT(=l—lS=-l—:l'(-)l\(=—E.
10 2 6

S

Taco: KOx =

T .. X
cos— +isin—
( 12 12)

T .. N
= cos— +isin— |,
2 ( 12 IZJ
14 s6 phirc thoa méan (1) va cé acgumen duong va nhé nhit.

oala -
<k

T
4

~

Viy sb phiic Z =0

&

Thi du 2:
Tim s6 phirc cita Z sao cho |[-—— l_ =1 va Z+1 c6 mot acgumen bing I
Z+3i 6
Giai
L Z-i . .
T |_____|=1 e [z-i|=|z+3i
Z+3i
o |x+(y-1)i|=|x+(y+3)i|,  (6dayZ=x+yi)
@xt =3 Ky +3)
Xe€
{y =-1
Vay Z = x-i
Taco: Z+ 1 =(x+1)~i(1). ViZ+1cdmdtacgumen bﬁng—g nén Z+1 ¢é
dang:
7 S n . T .
Z+l=r|:cos(—g)+|sm(——6—j:| voi t>0 = —2—(\/§—|) )
rv3
X+l=— r=2
Tir (1) (2) suy ra 2 o4,
gt x=2J3-1.
2
Vay Z = 243 — 1 —i 1 sé phirc cin tim.
Thi dy 3: : . - ,
Xac dinh tap hop cac diém trén mat phang phirc bi€u dien cac s6 phirc Z sao
. -2 .
cho so6 phirc 5 c6 mét acgumen bang g .
Giai

Giastr Z = x +yi, thi:
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Z2-2 (x-2)+yi :[(x—2)+yi][(X+2)—yi] _ x2+y? -4 LYy

= 2 . 2 2 2 2 2 2I
Z+2 (x+2)+yi (x-2)"+y (x-2)"+y° (x-2) +y
H - I ~ M n ~ ,
Do €O mQt acgumen bang —, nen ta co:
E-\ Z+2 3 X
‘ __xt y: —4’ + 4),/ -i= T(COS£+iSinE) 0.
f '; (x-2) +y" (x=2) +y’ 3 3

W_, Tir d6 suy ra:
Z 2,2

Tir (1) (2) dan dén y>0 (do ©>0) va

o3 3o

Két hop (3) va y >0 suy ra tip hop cac diém M can tim la phan dudng tron
: 2 4
tam tai diém I(O;—J ban kinh —= nam phia trén truc thuc (truc Ox)
V3 V3
Loai 3: Dang lugng giac cua s6 phic:
Khi giai cac bai tap can luu y dén cac diéu sau day:

- Dang lugng giac cua sb phtrc ¢6 dang;: r(cosq; +1i sm(p) , vair>0.

- Thude cac cong thirc nhan, chia va cong thirc Moivre dbi véi sé phirc dudi
dang lugng giac.

Thidul: . o

Tim phan thyuc va phan o cua méi so phirc sau:
(1+i)

/2 =————;

(i)
2/1Z, —(cosg——nsmgj (l + \/—n

idi

1/ Ta co:

H

n
cos—— +isin— |,
] ( 4)
n
cos—+nsm

V3+i=2

Theo cong thirc Moivre ta cé:
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(1 +i)'2 («/5)]2 (cos3m+isin3n) |/  13g I
Z = 5= 3 3 =—3—(cos——+isin——J.
(\/5+i) 2 (COS—27E+iSin _25) 2

Vay ph?m thure cta Z, 12 0, phan 4o cta né la —%.
2/ Ta co: cosﬁ—isin£=cos(—£)+isin(—f);
3 3 3 3
3. (37t)..(31r)
i —i=cos| —— [+isin{ —— |;
2 2
1+3i = —+—J—-3—1 —2(cos£+isin£).
2 3 3

Ttir d6 theo cong thirc Moivre ta cé:

(57:]..(51:)— (37:)..(37!)7 77t..77[}
Z, =|cos| —— |+isin| —— ||| cos| ——— |+isin| — [ [.2"} cos— +isin— |.
3 3] 2 2 3 3
Theo quy tic nhén sé phirc dudi dang lugng giac ta co:
Zz=27 cos(—ﬂ)ﬂsin(——sj—)
L 6 6

Viy phin thyc cia Z, 1a —254/3 = -64+/3, phin 4o cia Z, 1a ~64.
Thidu?2

1

R U C 1 I 2010
BletréngsophchthoamanZ+E—I.Haytth +W.

Gidi-

1 \/5 n .. X
Z=—+-—i=cos—+isin—
2 2 3 3

1 V3. ( n) ( nj
Z=———i=cos| —— |[+isin| ——|.
2 2 3 3

a/NéuZ= cos§+|sm§:>Z:°‘° cos 20107:“‘ sin _2__0_1 (1)

L1 1 no,., T Ty .. T
Ta co: -—=——n———————1?=cos§—|sm§=cos —3 +1sin —5
‘ 0s— +isin— .

1 2010wy . . 20107:
:>—Z——55=cos -3 +isin 2)

Tir (1) (2) suy ra; 22010 4

Tir

Z+—;—=l<:>ZZ—Z+]=O¢:>

5= 2cos(670m)=2.
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b/ NéuZ = cos(—£)+isin(—ﬁjzl=cos£+isin£ Y A ,‘010 =2.
3 3 Z 3 3 zZ:

Tém lai ta luén co : 73010 +~Zz—]013 =2.
Thidu3

£ . T+i )" . n 2 . X LA
Cho s0 phic Z = 3% . Tim m nguyén duong dé Z 1a s6 thyc; 1a s6 ao.

-3i
Giai
T+i)(4+3
Ta co: T ( l)( l) =2 —l—+—]—i :ﬁ(cos£+isin£J
4-3i 25 W2 V2 4 4
l“ -

Theo cong thirc Moivretacod: Z=2 2 (cos—4~—+ lsm———) @)
Tir (1) suy ra:

Z 1a sé thye < sin—l%E=0 o?zk om=4k;véik=1,2, ...

Z 12 sb 40 < cosmTTt:O o m=4k+2,voik=0,1,2....

§3. GIAI PHUONG TRINH TREN TAP SO PHUC

Trong myc nay s& x¢t viéc giai phuong trinh trong d6 a an s& cua mon phuong
trinh 1a mot sé phuc Z. Pé giai dugc phuong trinh trén tap sé phirc cin nim vimng
cac kién thirc sau:

1/ Biét cach khai can béc hai cia mét sé phirc Z = a+bi.

2/ Biét cach giai phuong trinh bac hai ax’+bx+c =0, trong d6 cac hé s6 a,
b, ¢ n6i chung la cac s phirc.

3/ Thanh thao cach giai phuong trinh va h¢ phuong trinh hiru ti.

Cén nhé ring vigc giai phuong trinh trén tap s6 phirc vé co ban gidng nhu giai
phuong trinh trén tap so thyre, chi cd cai khac la phép tinh & day 1a cac phép tinh
cdng, trir, nhén, chia va khai can sb phirc.

Cic dang bai tdp co ban

Loai 1: Giai phuomg trinh bac hai trén tap cac sb phic:

Phuong phap giai: Str dung cong thire nghi¢m nhu cong thirc nghiém déi voi
phuong trinh béc hai trén tap cac so thyc.

Thi du I: (Dé thi tuyén sinh Cao dang khoi A, B - 2009)

Giai phuong trinh sau trén tip sb phirc:

42 -3-17i 79
Z-i
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Giai
Véi diéu kién Z # i, phuong trinh d3 cho twong duong véi phuong trinh sau:
42 -3 -7i=(Z-iXZ-2)
SZP-Gi+AHZ+1+7i=0()
Taco A=3i+4)Y—4(1 +7i)=3 -4i
Giast Z=x +yi(x,y € R) I cén bac hai cia A khi d6 ta'co hé sau dé xac

dinh x, y:
2_ 2: =2;y=-1
X -y Q[X Y
2xy -4 x=-2;y=1.
4 —
3i+ +2( l)= "
Viy (1) &
Y 3i+4-(2-1) .
== =1+2i.
2
Vay Z,, Z, la nghiém ctia h¢ phuong trinh di cho.
Thidu?2

Giai phuong trinh trén tap sb phic:
(l—l) -2(1+2i)Z-4=0.
Giai
Do 1 —i#0néntacd:

(1-1)Z% -2(1+2()Z-4=0 & Z% - 211+2‘

Z-(1+i)=0

o 7° -(1+2)(1+1)Z-2(1+i)=0 < Zz+(l—3|)Z—2(l+x)=0. )
Taco: A=(1-3i)y+8(1 +i)=2i
Goi x+yi (x,y €]R) la can bac hai cia 2ita co

2 2____ =1yv=]
X Y 0C> X yY
xy =1 x=-liy=-1.
Z|=3l—l+l+‘=2i'
2
Zz=———————3l—l_l_l=—l+i.
2

Vay (1) <

Thi du 3:
Giai phuong trinh sau trén tap sd phirc:

(2-3i)Z% +(4i-3)Z+1-i=0.
Giai
Taco: (2-3i)+(4i-3)+1-i=0.
Véy phu‘orng trinh dﬁ cho cé nghiém Z,=1 va nghi¢m

c l+5|
Z, === ———=——l— 2-3i) =
=Sl (- (2-3i)
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Nhdn xét:
- Cac quy tic nhidm nghiém va dinh li Viet vin ding trong truomg hop xét
phuong trinh bic hai trén tap so phic.

- Xét thi du sau: Xét phuong trinh bac hai ¢ thi dy 2

2+ (1=3DZ-2(1 +)=0(*)
Ta co: 2i+ (-1 +1)=3i-1

2i(-1 + i) ==2(1 +1i).

Viy theo dinh ly Vi-t suy ra: (*) c6 hai nghiém Z,=2iva Z,=-1 +1i.
Ta cé cach khac giai thi dy 2.
Loai 2: Phuong trinh quy vé bic hai va hé phuong trinh:
Thi du 1: Giai phuong trinh véi Z 1a s6 phirc

(2 +z)2 +4(22 +2)-12=0.
Giai
t=-6
t=2
Vay phuong trinh da cho tuong duong véi:
_1N23i  -1-423i

) ' 2 )
Z +Z—2:0 Z3=1;Z4="‘2.

Ditt=27>+7 taco: t2+4t-12=0 @{

7’ +72+6=0 |z
Lamed

Phuong trinh da cho c6 bon nghiém ké trén.
2
Thi du 2 : Giai phuong trinh véi Z 1a s phirc: ARy %— +Z+1=0.
Giai
Vi Z = 0 khéng phai la nghi€¢m cia phuong trinh da cho, nén ta cé:

2
' Zz—Z+l+—l—+L=0 o(Z—lJ —[Z-lJ+-5-=0-(1)
2 7 72 Z zZ) 2

bitt= [Z——;—),thi (1) cé dang:

1+3i
t=

2
C1-3i

tz—t+%=0<:> 200 -2t+5=0 &

+Néu t=—]—;—3l,tac(): z-é—: ]’;3' 22 -(1+3i)Z-2=0 (2)

ViA=8+6i,cocianbac haila3+iva-3—i,nén

@) 4
1+31-3—1 1 1.
Zy=— T T
4 2
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-3i

+Néu t=] ,tac62Z'—(1-31)Z2~-2=0

Gidi nhutréntacd: Z; =1 —1i; Zy=——~— i.

Vay phuong trinh da cho ¢6 4 nghi¢m ké trén
Thi du 3 : Giai h¢ phuomg trinh hai an Z, ; Z; sau trén tap cac s phirc :

Zi+Z,=4+i
Z}+73=5-2i
Gidi

Z,+2,) ~(Z2+22) (4—-i)(5-2i
7,2, -5 %) (2+2) (=06-20) 5
} . 2 2
Vay dua h¢ da cho ve dang tuong duong:
Z+Z,=4+i 1)
ZZ,=5+5i. (2)
Theo dinh li Viet, Z, va Z, 1a cac nghiém cia phuong trinh sau (xét trén tap sb
phirc)

Ta co:

- (4 + Dt +5+5i =0 (3)
Giai nhu cac thidu 1, 2 ta co:

t,=3-1
Vay hé da cho c6 hai nghiém nhu sau:
[z, =3-i;Z, =1+2i

Z,=1+2i;Z,=3-1i.
Thidu4 i ]
Giai h¢ phuong trinh hai an Z, W trén tip so phic:
Z+W=3(1+i)
2+ W3 =9(=1+1i).
Giai
Ta co:

2P+ W' =(Z+W) -3ZW(Z+W) = 9(=1+i)=27(1+i) -3ZW.3(1+i)
= ZW(1+i)=3(1+i) —(-1+i)=-5+5i = ZW=5i.

Z+W=3(1+i)

ZW =5i.

Theo dinh li Viet thi Z,W la cac nghlem cta phuong trinh béc hai sau (xét trén
tap sb phirc)

Vay hé da cho tuong duong voi hé sau: {

'—3(1 +i)t+5i=0(3).
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ty=2+i

ty =1+2i

Viy hé phuong trinh ¢é hai nghiém:
Z=2+i;W=1+2i .
{Z =1+2i;W=2+1i

(3)‘@[

BAITAP TU GIAI
Bai I1; .
Tim sb phirc Z néu 2+ 3)Z =2~ 1.
Pdp s6: Z 3
10 10

Bai 2
Gia st M 1a diém trén mat phing toa do biéu dién s phac Z. Tim tdp hop
hitng diém M thoa man mot trong nhitng diéu kién sau:

VIiZ-1+i=2.
WP +2Z|>|Z~2]
Y1<|Z+1-i]<2.
Dadp s6:

1/ Dudmg tron tam | (1; 1) ban kinh R =2
2/ Tap hgpcacdiemM (x,y) ma x>0 .
3/ Hinh vanh khin tdm tai I{(-~1; 1) va cdc ban kinh 16n va nho lan lugt 14

2val.
Bai 3: ) o )
4c dinh tap hop cic diém M biéu dién céc sO phirc Z thda min mt trong cac
i€n sau:
VZ+ 2Z +3=4
2|2 -(Z)]=4.
£ [ I 7
pso; 1/ x=— vad X=——,
2 2
=1
2 [xy
Xy =-~1.

t
finh tap hop cac diém trong mit phing phic biéu dién cac s phirc Z
¢ thire:

£
Z-i
o 9Y) L.
Pudng tron tam | 0;-§ ban kinhR =

oc |



Bai §: .
Tim tét ca cac diém cia mat phing phirc biéu dién cac s phirc Z sao cho:
Z+i 1a s6 thuc.
Z+i
Pdp s6: Gom hai truc toa do bo di diém A(0;1).
Bai 6 ‘
Cho s6 phirc Z c6 mddun bang 1 va ¢ 1a mot acgumen cia né. Hay tim mét
acgumen ciia cac sb phirc sau:

1/ ——

27
2/ 72~ Z, néu siniz’i £0

3/ 7%+ 2, néu cos%(E 20.

Pdp so:
I/ +4

2/ E+1(E, néu sin2>0;
2 2 2

ﬂ—g,néu sin9<0.
2 2 2

3/ 2, néu cos—3—n->0;v
2 2

L. 37[
9~1~1c,neu cos—<0.
2 2

Bai 7:

Giai phuong trinh Z* - (cosg +isin@)Z + cosgsingi =0.

" Ddp sé:Z,=cos@; Zy=ising.

Bai 8: '

Gidi phuong trinh (Z° +3Z +6)° +2Z(Z? +3Z +6)-32? =0.

Dap s6: Z, =-3+3;,Z, =-3-3; Zy = —1+/5i; Z, =—1-+/5i.
Bai 9:
Giai phuong trinh:

Z4-4Z° +72° -16Z+12=0

Hirong ddn: Dua vé dang (Z — IXZ - 3)(Z*+4)=0.

de s$0: Z| = ]; Zz = 3; Z3 = 2!, Z4= -2i.
Bai 10: <
Z-W=ij
iZ-W=1
Pdpsé: Z=-1,W=-1-i.

Giai h¢ phuong trinh {
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