CHUYEN BE SO PHUC

A. CHUAN BI| KIEN THUC
|. DANG DPAI SO CUA SO PHUC .

1. Mot s6 phirc 12 mot bidu thire c6 dang a + bi, trong d6 a, b 14 cac s thue va sb i thoa mén i
= -1. Ky hiéu s6 phirc d6 1a z va viét z=a + bi .

i dugc goi la don vi a0
a dugc goi 1a phan thuc. Ky hiéu Re(z) = a
b duoc goi 1a phan 4o cua sb phirc z = a + bi , ky hiéu Im(z) = b
Tap hop cac sb phire ky hiéu 1a C.
*) Mot s6 leu y:
- Mdi s6 thyc a duong déu dugc xem nhu 13 s6 phirc voi phan ao b = 0.
- S6 phitc z = a + bi ¢ a = 0 duoc goi 14 s6 thudn ao hay 1a s6 ao.
- 86 0 vira 1a s6 thuc vira 1a sb ao.
2. Hai s6 phirc biang nhau.
Choz=a+bivaz=a +b'i.
, a=a'
z2=7 < {b b
3. Biéu dién hinh hoc ciia sé phirc.
MBoi s6 phic duge biéu dién bai mot diém M(a;b) trén mat phang toa do OXy.
Nguoc lai, mbi diém M(a;b) biéu dién mét sé phirc 1a z=a + bi .
4. Phép cong va phép trir cac sé phirc.

Cho hai s6 phirc z=a + bi va z’ = a’ + b’i. Ta dinh nghia:

z+7'=(a+a)+(b+bi
{z—z':(a—a')+(b—b')i

5. Phép nhén s6 phitc.

Cho hai s6 phitc z=a + bi va z’ = a’ + b’i. Ta dinh nghia:
2z'=aa'-bb'+ (ab'-a'b)i

6. SO phirc lién hop.

Cho sb phirc z=a + bi. Sé phtrc z = a — bi goi 1a s6 phtec lién hop véi s phuc trén.
Viy z = a+bi=a - bi

Chiy: 1% z =z =>zva z goi la hai sb phirc lién hop véi nhau.
29z.z =a*+b°
*) Tinh chat cta sé phirc lién hop:
(1): 2=z

(2): z+2'=2+7"'
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(3): zz'=22"

(4):2.2= Ja? +b? (z=a + bi)
7. Médun ciia so phire.

Cho s6 phtrc z = @ + bi . Ta ky hi¢u |z| 1a modun cia s6 phu z, d6 1a s thyc khong am
duoc xac dinh nhu sau:

- Néu M(a;b) biéu dién s6 phc z = a + bi, thi |z] = [OM]=+/a® +b’

-Néuz=a+bi, thi |z = Vzz=a> +b?
8. Phép chia s6 phirc khac 0.
Cho sb phitc z=a + bi # 0 (tirc ld a®+b*>0)
Ta dinh nghia sé nghich dao z* cua sé phirc z # 0 1a s6

7= 1

a’+b? ZzWZ

Thuong Z cla phép chia s6 phic z” cho s phtic z # 0 duoc xac dinh nhu sau:
z

' 4 2z
= 227 = W
Véi cac phép tinh cong, trir, nhan chia sb phtrc néi trén no ciing c6 day du tinh chét giao
hoan, phan phdi, két hop nhu cac phép cong, trir, nhan, chia so thuc thong thuong.
II. DANG LUQNG GIAC CUA SO PHUC.
1. Cho s6 phirc z = 0. Goi M 13 mot diém trong mit phang phtrc biéu dién sb phirc z. S do
(radian) ctia mdi goc luong giac tia dau 1a Ox, tia cudi OM dugc goi 1a mot acgumen cua z.
Nhu vay néu ¢ 13 mot acgumen cua z, thi moi acgumen déu c6 dang:
@+ 2km, k € Z.
2. Dang lugng giac ciia sé phic.
Xétsdphucz=a+bi #0(a, b eR)
Goi r 1a médun cua z va ¢ la mot acgumen cua z.
Taco:a=rcose, b =rsing
z = r(cosg +ising), trong d6 r > 0, duoc goi 1a dang luong giac cua sé phuc z # 0.
z=a+Dbi (a, b e R)goiladang dai sb cia z.
3. Nhén va chia s6 phirc dwéi dang lwong giac.
Néu z = r(cose +ising)
Z'=r’(cosp’ +ising’) (r>0,1’>0)
thi: z.z’ = r.r[cos(p +¢’) +isin(p+¢@’)]
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Z?':r?I[COS((p'—(p)—FiSin(qp'—(p)] khir > 0.

4. Cong thirc Moivre.
[z = r(cosg +ising)]" = r"(cos ne +isin ng)
5. Ciin bac hai ciia sé phitc dwéi dang lwong gidc.

Cho s6 phitc z = r(cose +ising) (r>0)

Khi d6 z ¢6 hai cin bac hai 1a: </r (cos%+ isin %J

vé-ﬁ(cos%ﬂsin%) = \/F(cos(%+7zj+isin(%+nn

B. MOT SO DANG TOAN CO BAN.
VAN PE 1: DANG PAI SO CUA SO PHUC
Dang 1: Cac phép tinh vé so6 phirc.
Phuwong phap giai:

Str dung cac cong thirc cong , trir, nhan, chia va luy thira s6 phic.

Cha y cho HS: Trong khi tinh toan vé sé phtc ta ciing c6 thé sir dung cac hang dang thire
dang nhé nhu trong sé thuc. Chang han binh phuong cua tong hoic hiéu, 1ap phuong cua téng
hoic hiéu 2 s6 phuc...

Vidu 1: Cho s phitc z= = —Zj

2
Tinh céc sb phirc sau: z; 2% ()% 1+ 2z + 7
Giai:
) vize B 1L 7-¥8. L
2 2 2 2
2
b) Tacdz®= ﬁ_li :E 12_£|:1_£i
2 4 2 2 2
2
= (z)°= ﬁ 1 =§+1|2+£i=—+£i
2 2 4 2 2

(2P =(2)?. 7 = | 103858, L |23, 1, 3, 38
2 22 T e

3 1 V3, 3+V3 1+43.

Taco:1+z+2=1+0_ 13,1 3
2 2 2 2 2 2

Nhdn xét: Trong bai toan nay, dé tinh (2)3 ta c6 thé s dung hing ding thtrc nhu trong sé thue.
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Vi du 2: Tim s6 phitc lién hop cua: 2= (1+i)(32i) +%
+1

Giai:

3-1i 5. 3-i

Tacd: z=5+i+— =
(3+1)(3-1) 10

- 53 9.

Suy ra s phtrc lién hop cia z 1a; z="2— "
yEESOP P 10 10

@+i)(2-1)

Vidu 3: Tim m6 dun cua sb phuc z= -
1+2i

Giai: Taco: z:_:1+%i
2
Vay, md dun cua z bang: |7|= +(%) :\/5_6

Vidu 4: Tim cac so thuc x, y thoa mén:
X+y+5xi=2y—-1+(Xx-y)i

Giai:
Theo gia thiét: 3x + y + 5xi = 2y — 1 +(x — y)i
< (Bx+y) + (5x)i = (2y - 1) +(x —y)i

1
X=—=
Xx+y=2y-1

& Y=<y Giai h¢ nay ta duoc: !

5x=x-Yy y—ﬂ

7

Vidu 5: Tinh:
i105 + i23 + i20 . i34

Giai:

Dé tinh toan bai ndy, ta chd y dén dinh nghia don vi 4o dé tir d6 suy ra luy thira cia don
Vi 4o nhu sau:

Taco: i?=-1;i¥=-i;i*=ifi=1i=i;i°=-1...

Béng quy nap d& dang chimg minh duge: i*" = 1; i*"" = i; i =-1; " =i vne N
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Vayi" e {-1;1;-i;i}, vn e N.

Néu n nguyén am, i"= (iH)" = (%) =(-i)™".

Nhu vay theo két qua trén, ta dé dang tinh dugc:

i105 + i23 + i20 . i34 — i4.26+1 + i4.5+3 + i4.5 _ i4.8+2 — | . | +1+1=2
Vi du 6: Tinh s6 phtic sau:
z = (1+i)"

Giai:
Taco: (L+i)°=1+2i—1=2i= (1 +i)*=(2i) =128.i"=-128.i

z = (1+)" = (1+i)"(1+i) = -128i (1+i) = -128 (-1 + i) = 128 — 128i.

e A g (1Y (1-iY
Vidu 7: Tinh s6 phttc sau: z= | — | +| —

1-i 1+i
Giai:
Ta cé: 1+! _ @+nD@a+i :gzi
1-i 2 2
. -\ 16 -\8
= 2 vay (ﬂ) +(ﬂj =il +(i)f = 2
1+1 1-1 1+1

Dang 2: Cac bai toan chirng minh.
Trong dang nay ta gap cac bai toan chimg minh mét tinh chat, hoac mot dang thie vé s6
phtrc.
Dé giai cac bai toan dang trén, ta 4p dung cac tinh chat cua cac phép toan cong, trir, nhan,
chia, sé phuc lién hop, médun cua sé phic da duoce ching minh.
Vidu8: Choz;,z,eC.
CMR:E=z7,+2.12, R

Dé giai bai toan nay ta sir dung mét tinh chat quan trong ctia s6 phirc lién hop do Ia:
zeRoz=z2
That vay: Giasrz=x+Yyi = z =X —Vi.
=71 oX+yi=x-yieoy=0=>z=xeR
Giai bai toan trén:

Tacod E= 7,2,+2,.2,=72,2,+2,2, =E=E R
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Vi du 9: Chtrng minh rang:

1) E = (2+iJ§)7+(2—iJ§)7 eR

_(19+7i)" (20+5i )
2 Ez_( 9-i j +(7+6ij =R
Giai:
1) Taco: E, = (2+iJ§)7+(2—iJ§)7 =(2+iJ§)7+<2—iJ§)7 =(2—i\/§)7+(2+i\/§)7 =E = E;eR
2 g, —[19+7i " (20450 _((19+71)(©9+1) " ((20+5i)(7-6i) )
2_( 9| ) (7+6i} ) 82 ’ 85

:(164+82lj +(170—85lj :(2+i)n +(2_i)n
82 85

= E,=E, > E, R

Vidu 10: Choz € C.

1 . 1.2
CMR: |z+1l>—= hoac|z°+1|>1
|z+1] 7 ac | I

Giai:
1
s _ Z+l <=
Ta chung minh bang phan chung: Gia su V2
‘22 +1‘ <1

Dit z = a+bi = z2= @’ — b + 2a + bi

1 1
2+l<—= 1+a)* +b° <= 2(a’ +b*)+4a+1<0
i< a2 > @{(2 b +dari<
‘zz+1‘<1 (1+a®-b*)+4a’h* <1 (@”+b")" +2(a"-b") <0
Cong hai bit déng thurc trén ta duge: (a® + b?)? + (2a+1)* < 0 = vd ly = dpem
Dang 3: Cac bai toan vé médun cua sd phic va biéu dién hinh hoc
cua so phiec.

Trong dang nay, ta gap cac bai toan biéu dién hinh hoc ciia s6 phirc hay con goi la tim tap
hop diém biéu dién mot sé phire z trong d6 sé phirc z thoa man mot hé thac nao do (thuong 1a
hé thize lién quan dén modun cua sé phirc). Khi d6 ta giai bai toan nay nhu sau:

Gia sir z = x+yi (x, y € R). Khi d6 s6 phirc z biéu dién trén mit phang phirc boi diém
M(x;y). Ta co: OM = X’ +y* = ¢

Str dung dir kién cua dé bai dé tim méi lién hé gitta x va y tir d6 suy ra tap hop diém M.
Luu y:
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- Véi s6 thuc duong R, tap hop cac s phirc véi |z| = R biéu dién trén mit phang phic 1a

duong tron tam O, ban kinh R.
- Céac sb phirc z, |z| < R Ia cac diém ndm trong duong tron (O;R)

- Céc sb phirc z, |z] >R 14 cac diém ndm ngoai dudng tron (O;R)

Vi du 11 : Gia st M(z) 12 diém trén mat phang phirc biéu dién s6 phtic z. Tim tap hop cac

diém M(z) thoa min mot trong cac diéu kién sau day:

1. [z-1+i| =2
2. [2+z|=1-i|
3. [2+12|>]z-2|

4. |z—-4i|+|z+4i|=10

5. 1< |z+1-i<2

Giai: 1) Xét hé thue: |z-1+i) =2 (1)
batz=x+yix,yeR)=z-1+i=(x-1) + (y + 1)i.
Khi d6 (1) & (x=1)2 +(y+1)? =2

& (x-1)% + (y + 1) = 4.= Tap hop cac diém M(z) trén mat phing toa do biéu dién
s6 phirc z thoa man (1) 12 duong tron c6 tam tai I(1;-1) va ban kinh R = 2.
2) Xét hé thic [2+z|=|z-i| (2)
(2) < [z-(-2)|=|z-i] (*)

Goi A 1a diém biéu dién s6 -2, con B 1a diém biéu dién s6 phuc i
(A(-2;0); B(0;1))
Péng thic (¥) chimg t6 M(2)A = M(2)B. i \ b
Viy tap hop tit ca cac diém M(z) chinh 13 dudng trung truc cua AB. \

Chu y: Ta c6 thé giai cach khac nhu sau:

Gia str z=x + yi, khi d6:
(2) © |(x+2) +yi| = [-x+(1-y)i| & (x+2)* + y* = x> + (1-y)* < 4x + 2y + 3=0.
vay tap hop cac diém M(z) 1a dudng thing 4x + 2y + 3 = 0.
nhan xét: Pudng thang 4x + 2y + 3 = 0 chinh 1a phwong trinh duong trung truc ctia doan AB.
3) Xét: [2+2|>|z2-2| (3)
Gia str z = x + yi, khi d6:
(3) & [2+x+yi| > [x+yi-2|
& (X+2)? +y2 > (x-2)% +y* < x > 0.
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= Tap hop cac diém M(z) 14 nira mat phang & bén phai truc tung, tic 1a cac diém (x;y) ma x >
0.
Nhén xét: Ta c6 thé giai cach khac nhu sau:
) & [z-(-2) >[z-2]
Goi A, B twong ung 1a cac diém biéu dién so thuc -2 va 2, tic 1a A(-2;0), B(2;0).
Viy (3) & M(2)A > M(z)B. Ma A, B déi xtng nhau qua Oy.
Tir d6 suy ra tap hop cac diém M(z) 1a nira mit phang ¢ bén phai truc tung.
4) Xét h¢ thuc: |z—4i|+|z+4i|=10

Xét Fy, F, twong g biéu dién cac diém 4i va -4i tic 1a F; (0;4) va F,=(0;-4). Do do:
(4) & MF; + MF, = 10 (M = M(2))
Ta c6 F1F, = 8 = Tap hop tat ca cac diém M nam trén (E) c¢6 hai tiéu diém 1a F,
va F, va c¢6 do dai truc 16n bang 10.
X2 y2
Phuong trinh ctua (E) la: —+-—=1
9 16
5) Xét h¢ thirc 1< [z+1-i[<2 < 1< |z-(-1+i)|<2 .
Xét diém A(-1;1) 1a diém biéu dién sb phuc -1 + 1. Khi d6 1< MA <2.
Viy tap hop cac diém M(z) 14 hinh vanh khin c6 tdm tai A(-1;1) va cac ban kinh 16n va nho 1an
luotla2val
Cach 2: Gia st z = x +yi khi d6 (5) < 1 <|(x+1) H(y-1)i| <2 <= 1 < (x+1)* + (y-1)° < 4

= két qua nhu ¢ trén.

Vi du 12: Xéc dinh cac diém nam trong mat phang phuc biéu dién cac s phuc z thoa min mot
trong cac diéu kién sau day:

1. |z+ z +3]=4

2. |z+z+1-i|=2

3. 2lz-i|=|z-z +2i

4. |22~ 2% =4

Giai:

1) Xét hé thirc: z + z +3|=4 (1)
Pitx=x+yi= z =X—yi, do d

(1) < |(x+yi)+(x-yi)+3|=4

1
X==
S 2x+3|=4 <
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Ao K, 2 s 2. NP 2 L 1 .
Vay tap hop tat ca cac diém M la hai duong thang song song vdi truc tung x = > va X =

7

2
2) Xét hé thirc: [z+ z +1-i| = 2.
Pitz=x+yi = z =X - yi. Khi d6:

y= 1+43
(2) = [1+(2y-1)i| =2 = 1+ (2y-1)’ =4 < 2y* -2y-1=0 = 2[
1-4/3
y =5
A ;4R e \ 2 - \ 1i\/§
Vay tap hop cac diém M 1a hai duong thang song song véi truc hoanh y = 5>

3) Xét hé thirc 2|z-i|=[z-z +2il.
Pitz=x+yi = z =x—Vi. Khi d6: (3) < |x+(y-1)i| = |(x+Y)i]

2
X HY-1) = (xty) o xP—4y=0cy= XZ

2
Vay tap hop cac diém M 14 parabol y = XZ

4)Xét hé the: |22 — 29 =4
_ _ 1
Pitz=x+yi= z = X—yi. Khi d6: () < [4xyi| = 4 < 16x%? = 16 < m_ .

Vay tap hop cac diém M 1 hai nhanh (H) xy = 1 va xy = -1

=
Vi du 13: Tim s6 phitc z thoa mén hé: ‘ _;_
Z- .| _1
Z+i

Gidi: Gid su z =x + yi, khi do

It = il o eyttt
Z—1

& (x-1)2 +y* = x* + (y-1)° < x=y.

-3

Ta lai co: Z—‘ =1 & |2-3i] = |z+i| & |x+yi-3i| = [x+yit+i]| < X2 + (y — 3)* = X2 + (y+1)?
Z+

< y=1=x=1.Vay s phtc phai im 1a z =1+

Vi du 14: Trong céc s6 phirc z thoa mén diéu kién: |z — 2+3i| =

N w

Tim s0 phtrc z c6 médun nho nhat.
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Giai: Gia stz =x + yi, khi d6 : |z — 2+3i| = %‘i’ |(X-2) +(y+3)i|=§

o (x-2)° + (y+3)% = % — Tap hop diém M thoa man diéu kién da cho la duong tron tam 1(2;-3)

va ban kinh 3/2.
Modun ctia z dat gia tri nhé nhét khi va chi khi M thudc duong tron va gan O nhat = M

tring voi My 14 giao cua duong thing OI véi duong tron.

Taco: Ol = J/4+9 =413 L
Ké M;H L Ox. Theo dinh ly Talet ta c6: 21
3
M,H _oml_*/l_—g L
3 o {13 R S N,
— JI3MH =313 -2 6*/; 9 |
h
_ 6/13-9 _78-9413 LM
= M;H
2413 26
3
Ve
Lal Cé _— 2 :>OH :26_3\/5 -4
V13 13
— - n
Vay s0 phtrc can tim la: z = 26 12\/1_3+78 296\/1_3

Vi du 15: Cho z; = 1+i; z, = -1-i. Tim z3 € C sao cho cac diém biéu dién cua z;, Z,, Z3 tao
thanh tam giac déu.
Giai:
Pé giai bai toan nay ta can chli y dén kién thirc sau:
Gia str My(X1;y1) biéu dién s6 phtic z; = X, + Vi
Gia str My(X2:Y,) biéu dién s6 phtic z, = X, + Ysi
Khi d6 khoang céch gitta hai diém M;M, bang modun cia sé phtc 2, — z, .
Viy: MiM, = |21 - 22 = (4%, +(%~ v, )’
Ap dung vao bai toan:
Gia str z3 = X+yi
Dé céc diém biéu dién cua z,, z, , 73 tao thanh mot tam giac déu thi
{|zl—22|=|zl—z3|<:> Ja+a= \/x 1) +(y-1) Q{(X—1)2+(y—1)2=8
|2~ 2| =]z, -7 Jara= \/ x+1 y+1)

= 2¥’=6=y= +3=>x=F3

X+y=0
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Vay c6 hai sb phirc thoa man 1a: z; = /3 (1+i) va z5 = - /3 (1-i)
VAN BE 2: GIAI PHUONG TRINH PHUC.
Dang 1: Tim can bac hai cua mot so phirc.
Cho s6 phirc w = a + bi . Tim cin bac hai cta sé phuc nay.
Phuwong phap:

+) Néuw =0 = w cd mdt cin bac hai 14 0

+)Néuw=a>0(a € R) = w cé hai can bac hai 1a Va va-+a

+)Néuw =a<0 (a € R) = w co hai can bac hai 1a V-ai va --ai

+) Néu w = a + bi (b # 0)

Gié str z= x +yi (x, y thudc R) 12 mot cin béc hai ciia w < 72 = w < (x+yi)’= a + bi

x*—y*=a

< {2xy =y b

Pé tim cin bac hai ciia w ta can giai hé nay dé tim x, y. Mdi cdp (x, y) nghiém ding
phuong trinh d6 cho ta mét can bac hai cia w.

Chu ¥: C6 rat nhiu cach dé giai hé nay, sau dy 1a hai cach thudng dung dé giai.

Céch 1: St dung phuong phap thé: Rut x theo y tir phuong trinh (2) thé vao pt (1) roi
bién d6i thanh phuong trinh tring phuong dé giai.

Céch 2: Ta bién ddi hé nhu sau:

(Xz_y2)2:a2 X2—y2=a

Xz_yzza ,
{ < (2xy) =b* e ixt+y*=+a’+b?

2xy =D
¢ 2xy =b xy=b/2

Tir hé nay, ta c6 thé giai ra x* va y* mot cach d& dang, sau do két hop véi didu kién
xy=b/2 dé xem xét x, y cung dau hay trai dau tir 46 chon dwoc nghiém thich hop.
Nhan xét: Mdi sd phirc khac 0 ¢6 hai cin bac hai 14 hai sé dbi nhau.

Vi du 16: Tim cac cin béc hai ciia mdi s6 phic sau:
1) 4+6+5i
2) -1-26i

Giai:

1) Gia st z = x +yi (X, y thudc R) 1a mdt can bac hai ciaw =4+ 6 J5i
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3V5
xX*—y*=4 y:T\/_ @

R
2y =65 x2—§=4 )

Khi d6: 22 = w < (x+yi)’ =4 + 65 i {

Q)X -4 -45=0= X =9 x=+3,

x=3=y=+5

X=-3=y=-5
Véyséphl'rcw=4+6«/§icéhaicénbachailz‘1: 21:3+«/§ivé1 22:-3—\/§i
2) Gia st z = x +yi (x, y thudc R) 12 mot cin bac hai cua w = -1-26 i

—/6
.4 2 2 . X2—y2:—1 y:T (1)
Khi d6: 22 = w < (x+yi)’=-1-2/6 i & \/_4:)
2xy =26 x2—%=—1 )

Q) ex'+x¥-6=0cxX=2cx=+ 2.

X=+2 =>y=-43

X=-V2 =>y=43
Veflyséphfrcw=4+6«/§icéhaicénbéehailé: 721= 2 -J3iva z,= -2 +3i
Dang 2: Giai phuong trinh bac hai.

Cho phuong trinh béc hai: Az +Bz+C =0 (1) (A, B, C € C, A= 0)
Phwong phap:

Tinh A = B>~ 4AC
-B+o _ —-B-¢

v £2 T T

2A 2A

#) Néu A # 0 thi phwong trinh (1) ¢6 hai nghiém phan biét z, =

(trong d6 6 1a mdt can bac hai cua A).

*) Néu A = 0 thi phwong trinh (1) ¢6 nghiém kép: z; = 2, = —%

Vi du 17: Giai cac phuong trinh béc hai sau:
1) 2+2z+5=0
2) 2+ (1-3i)z—-2(1+i)=0

Giai:
1) Xét phuong trinh: z2° + 2z +5=0

Ta cO: A = -4 = 4i* = phuong trinh ¢6 hai nghiém: z; = -1 +2i va z, = -1 - 2i.
2) Ta co: A = (1-3i)% +8(1+i) = 2i.

Bay gio ta phai tim cac can bac hai cua 2i.

1) Gid st z = x +yi (x, y thudoc R) 1a mot can bac hai cia w = 2i
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CHUYEN BE SO PHUC

1 {le
2_ 2 _ y=- -1

_, )Xy =0_ X y
2Xy =2 , 1 {x:—l

Viy sb phuc 2i ¢6 hai cin bac hai la: 1+ va -1 i

Si—1+1+i

= Phuong trinh ¢6 hai nghiém la: z; = 2i

_3i-1-1-i
2
Nhin xét: Ngoai phuong phap tim cin bac hai nhu ¢ trén, d6i v6i nhiéu bai ta c6 thé phan tich

Zy —1+i

A thanh binh phuong ctia mot s6 phtc. Ching han: 2i = i% + 2i + 1 = (i+ 1)® tir 46 d& dang suy ra
hai can bachaicua2ilal +iva-1—1.
Dang 3: Phuadng trinh quy vé bac hai

Déi vai dang nay ta thuong gap phuong trinh bac 3 hoic phuong trinh bac 4 dang dic
biét cd thé quy duogc vé bac hai.

Déi véi phuong trinh bac 3 (hoic cao hon), vé nguyén tic ta ¢6 gang phan tich vé trai
thanh nhan tir ( dé dwa vé phuong trinh tich) tir 46 dan dén viéc giai phuong trinh bac nhat va
bac hali.

Déi vai mot s6 phuong trinh khac, ta c6 thé dat an phu dé quy vé phuong trinh bac hai
ma ta da biét cach giai.

3.1. Phuwong phap phan tich thanh nhan ti.

Vi du 18: Cho phuong trinh sau:
2+ (2-2i)2% + (5 4i)z—10i = 0 (1)
1) Ching minh rang (1) nhan mot nghiém thuan do.
2) Giai phuong trinh (1).
Giai:
a)batz=yivoiy e R
Phuong trinh (1) c6 dang: (iy)® + (2i-2)(yi)* + (5-4i)(yi) — 10i =0
< -y} = 2y? + 2iy? + 5iy + 4y — 10i =0 =0 + Oi
d6ng nhat hoa hai vé ta dugc:

{—Zy2 +4y =0

i4i hé nay ta duoc nghiém duy nhat y =2
_y3+2y2+5y_10:0g S nay oc nghié y y

Vay phuong trinh (1) c6 nghiém thuan 4o z = 2i.
b) Vi phuong trinh (1) nhan nghi¢m 2i

— vé trai cta (1) ¢ thé phan tich dudi dang:
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CHUYEN DE SO PHUC
2+ (2-2i)2° + (5-4i)z—10i = (z-2i)(zZ"+az+b) (a, b € R)
ddng nhat hoa hai vé ta giai dugca=2vab=5.

z=2i

— () = (2-20)(Z2=22+5)=0 {22:2' olz7=-1-2i
2°+22+5=0 S 149]

Vay phuong trinh (1) c6 3 nghiém.
Vidu 19: Giai cac phuong trinh:

1) 22-27=0

2) 2=18+26i,trong d6 z=x +yi;x,y € Z
Giai:

; , ;1 z=1
1) 2-27=0<(z-1) (z +32+9)—O<:>Lz+32+920c> 2’3:_3123\/§i

Vay phuong trinh da cho ¢6 3 nghiém.

2) Taco: (x + i) = x3 = 3xy? + (3x%y — y?)i = 18 + 26i
ﬂmo&ﬂn@ﬁamd%pmhbégnmmﬁamwa{ﬁ_$whﬂs
33X’y -y’ =26
Tur hé trén, rd rang x # 0 va y = 0.
Pit y = tx , hé = 18(3x%y — y°) = 26(x® — 3xy?)
— 18(3t-t° ) = 26(1-3t?) < 18t> — 78t — 54t+26 = 0 < ( 3t- 1)(3t? — 12t — 13) = 0.
Vix,yeZ=>teQ=t=13=>x=3vay=1=z=3+1.
Vi du 20:
1) Tim cac sd thuc a, b d c6 phan tich: z° +3z° +3z — 63 = (z — 3)(z* +az + b)
2) Giai phuong trinh: z° +3z% +3z — 63 =0

Giai:
1)  Giathiét < z°+3z° +3z — 63 = 2° +(a-3)z° +(b-3a)z — 3b
a-3=3
a==6
& sb-3a=3<
b=21
3b=63

2) Ap dung phén 1) ta co: z° +3z* +3z — 63 =0 < (z — 3)(z% +62 + 21)=0
z=3
& | 2=-3+ 2J§i

7=-3-2/3i
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CHUYEN PE SO PHUC
Vay phuong trinh da cho c6 3 nghiém.

Vi du 21: Giai phuong trinh:
z'— 422 +722-162+12=0 (1)

Giai:
Do tong tat ca cac hé sb cta phuong trinh (1) bang 0 nén (1) c6 nghiém z = 1.
(1)< (z-1)(F-32%+4z-12)=0
= 2Z-1)(z-3)(F#+4)=0

z=1

z=1
z=3
& | z2=3 = .
24 4-0 =2
- +4= ]
z=-2i

Vay phuong trinh da cho c¢6 4 nghiém.
3.2 Phwong phép dit dn phu.

Vi du 22: Giai phuong trinh:
(> +2)*+4(Z*+2)-12=0

Giai:
Dit t = z° + z, khi d6 phuong trinh da cho c6 dang:
_z - -1+ J23i
2
t=—6 +72-6=0 1- i
t2+4t—12:O<:>{ N e P e CE
= 2°+2-2=0 2
z=1
| z2=-2
Vay phuong trinh da cho c6 4 nghiém.
Vi du 23: Giai phuong trinh:
(2% + 32 +6)% + 22(z* + 32 +6) — 32°=0
Giai:
Dit t = 7% + 3z +6 phuong trinh d3 cho c6 dang:
2 2 t=z
t°+22t-32°=0<= (t-2)(1+32) = 0 < L_ 3

z=-1+ \/gi
z=-1-+/5i

7=-3+43
z:—3—J§
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CHUYEN DE SO PHUC
Vay phuong trinh da cho c6 4 nghiém.

Vi du 24: Cho phuong trinh: z* -22° —2° -2z + 1 =0 (1)

a) Bangcachdaty=z+ 1 hay dua phwong trinh vé dang: y* — 2y — 3 = 0.
Z

b) Tir d6 gidi (1)

Giai:
Do z = 0 khdng la nghiém cua (1) = chia hai vé ciia phuong trinh cho z°ta duoc:
2-22-1-21+1 =0
z 2
< 1 . , 2 _ y=-1
baty=z+ = = phuong trinh c6 dang: y"-2y-3=0< {y 3
Z =
Vc’yiy=-1::z+1:-1<:>z: _1i2'\/§
z
Véiy=3:>:z+E:3<:>z: 3i2\/§
Z

Vay phuong trinh da cho c¢6 4 nghiém

Vi du 25: Giai phuong trinh:

2

24—23+Z?+z+120 (1)
Giai:
Do z = 0 khong phai 1a nghiém ctia phuong trinh (1) nén:
(1)<:>zz—z+1+1+i2:0
z 1
os@ir-ehH+2=0
z z 2
143
Diit v = 1 , ) S _ 2 _ 2
aty—z-—:ptcodang.y—y+E—O<:>2y -2y+5 =0« 13
Z p—
e

1) Véiy = 1+—23' -1 1+—23' 272 (1+3i)2-2=0 (2)
z
Taco: A= (1+3i)° + 16 = 8 +6i = (3+i)°
= phuong trinh (2) ¢6 2 nghiém: z; = 1+i

1 1.
Z,= ——+ =i
2 2
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CHUYEN BE SO PHUC

+)V('riy=1_—23| —7- % :1‘_23' e 272 (1-3i)2—-2 =0 (3)

Taco: A= (1-3i)* + 16 = 8 -6i = (3-i)?

= phuong trinh (3) ¢6 2 nghiém: z3 = 1-i

Z,= — -li
! 2

N

Vay phuong trinh da cho c6 4 nghi¢m.
Dang 4: Giai hé phuadng trinh phirc.

Vi du 26: Giai hé phuong trinh 2 an z va w:

z+w=3(1+1) @
{23 +W?=9(-1+i) (2

Giai:

Tir (2) ta co: (z + w)* — 3zw(z + w) = 9(-1+i) (3)

Thay (1) vao (3) ta duoc: 27(1+i)° — 9zw(1+i) = 9 (-1+i)
— 3(1+3i+3i%+i%) — zw(1+i) = -1 +i

z+w=3(1+1)

Vay ta c6 hé phuong trinh:
i ¢ Phuong i {z.w=5i
Theo dinh ly Viet = z, w 1a c4c nghiém cua phuong trinh: t* -3(1+i) + 5i = 0 (4)
Taco: A=-2i=(1-i)?
. . t=2+i
= Phuong trinh (4) c6 hai nghiém { H_
t=1+2i

Vay hé da cho c6 hai nghiém (z;w) la (2+i; 1+2i) va (1+2i;2+i)

Vi du 27: Giai hé phuong trinh 2 4n z va w:
z+2,+z,=1 (1)
2,2,+12,2,+2,2, =1 (2)
22,2, =1 3

Giai:

Taco z3, 2, , z3 la cac nghiém cua phuong trinh: (z — z1)(z — 2,)(z-23) = 0
& 28— (21+2,+23) 72 H(242p +2p23 + 2321 )Z - 21223 =0
o727 +72-1=02z=1Vvaz=#i
Viy hé phuong trinh da cho cé 6 nghiém (1a hoan vi caa bo ba s6 1, i va —i)
VAN PE 3: DANG LUQNG GIAC CUA SO PHUC.
Dang 1: Chuyén mot sé phirc sang dang lugng giac.
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CHUYEN BE SO PHUC

Phwong phap: Dang lugng giac c6 dang: z=r(cos ¢ + i Sin @ ) trong d6 r > 0.

Dé chuyén mot s6 phirc sang dang lwong giac ta can tim r va @;

+Tacor=|z|

+ ¢ 1a s6 thyc thoa man

cosg =

S| = |

singp =

Vi du 28: Viét cac s6 phirc sau dudi dang luong gidc:

1) 2i 5) z; = 6+6i+/3
2) -1 1 .3
3) 2 6) z,= _ZHT
4) -3i 7) 23=9-9i3

Giai:

1)Tacoir=2,¢= % =7 = 2(cos%+isin%)

2) TacO:r, =1, o =1 = Z, = COST +isinTw
3) Taco: rz3 =2, ¢ =0 = z3 = 2(cos0+isin0)
4)Taco:r,=3,¢= 377[ =24 = 2(cos37”+isin37”)

5) Taco: rs =12

COSgo:1
N .~ 2 T, _ T .. T
Chon ¢ 1a s6 thuc thod man N == 3 vay zs = 12(COS§+ISIn§)
sinp=—
2
2 2
6) TacOrg = (_—1) + @ 1
4 4 2
1
, =73 27 2 2
Chon ¢ 1a s6 thuc thoda man = @=— vay 7z = 12(COS—”+isin —”)
Singo—ﬁ 3 3 3

7)Taco:r; =18

Toan123.vn Page 18



CHUYEN BE SO PHUC

1
Cosp =—
. X N 2 T, /AN V4
Chon ¢ 1a so thyc thoa man = ¢ = —— vay z; = 12(cos(—=)+isin(—=))
: 3 3 3 3
S|n¢:—7

Nhén xét: Pay 1a mot dang bai tap rat phd bién, can cha y cho hoc sinh cach chon s ¢ thoa
COS =

man h¢ phuong trinh luong giac . Trong qua trinh day, t6i thy rang nhiéu hoc sinh
sing =

ST = |

mic sai 1am sau: chi tim ¢ thoa man cose = a/r ma khong dé ¥ dén sin ¢ = b/r. Chang han véi hé
1
cosp ==

B3

thi hoc sinh chon ¢ = %
sinp=——
=75

Vi du 29: Viét cac s6 phire sau dudi dang luong gidc:
1) (1-iV3)(1+i)
2) 1—|J§

1+i

1
3
) 2+ 2i

Giai: 1) Taco: 1-i3 ﬂ{cos(-%)ﬂsin(—%ﬂ

(A+i) = \/E{COS%HSin %}

Ap dung cong tthirc nhén, chia sb phic ta dugc:

(1-i4/3)(1+i) = 22 [COS(-%)-F isin(—%ﬂ

)5 II f{ [ 12) 'S'”( Eﬂ
3) ﬁ:%a—i):%ﬁ [COS(—Q“S‘”(‘%)}: %{“’S(_ﬂ”sm(fﬂ

Vi du 30: Tim phan thuc va phan 4o cia mdi sé phuc sau:
10

gy 00

(Va+i)
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CHUYEN BE SO PHUC

2) [cos%—isin%jﬁ(uﬁiy

Giai:
1) Xét sb phirc:
10 5 5
2| cos- = +isin—= 2°| cos- -
(i) :[\/_( 4 4)} ) (COS 12 o 12) 1 1

.\ R Y T =T1a
(\/§+') [2(cos”+isin’zﬂ 2° (cosg’gﬂsin 3;) 2'(cosz+isinz) 16
6 6

Vay: phan thuc bang: —% va phan a0 bang 0.
2) Xét s6 phuc:
[cos%—isin%)is(u J3i) =

T . . zr..zz77 T\ ... 7). Tz .. Ix
cos——isin— |i | 2| cos—+isin— || =2"| cos| —= |—isin| —— | |l || cOS— +1SIih—

3 3 3 3 3 3 3 3
=2"[cos2z +isin2rx]i=2"i

Vay: phan thuc bang: 0 va phan do bang 128.

Vi du 31: Tinh s6 phirc sau:
(1-iy°(V3 +i)5
7=
(_1_i\/§)10

10 5
10 T .. T T .. T
2) | cos| == |+isin| == || 2°| cos= +isin=
_ (\/_) ( ( 4) ( 4)) ( 6 6)
- 10
Zlo(cosﬂ'”jtisinlmj
3 3

210 cos(—mjnsin(—loﬂj (cos&r+isin5”j cOS _oz +isin 5T
_ 4 4 6 6) 3 3

10( 407 . . 407z] A0 .. 40rx
2 COSTHsmT

Giai:

= cos(-15mn) + isin(-157) = -1.
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CHUYEN BE SO PHUC

Vi du 32: Viét cic s6 sau dudi dang lugng giac:

1) cosa—isina, a € [0;2n).

2) sina +i(1+cosa), a € [0;2n).

3) cosa + sina + i(sina — cosa), a € [0;2n)
Giai:

Ta co:

1) cosa - isin a = cos(2x - a) + isin(2n -a) khi a € [0;2n)

2) z, = sina +i(1+cosa) = 2sin2 cos + 2icos?2 = Zcosﬂ(sin 2 ticos E)
2 2 2 2 2 2

p a a 7T a .. 7T a
-Néuae|[Ont)=cos=>0= z,=2cos—(cos(=- =) +isin(=-=
[0:7) = cos 2 = 2005 (cos(% - 7) +isin (5-7)

3r a

1 a a 3r a ..
-Néuae(nm:2n)=cos— <0= z,=-2c0s=(cos(—- =) +isin(=-=
(m:2m) = cos : - (cos(=-- 7) +isin (T--7)

-Néua = z,=0(cos0 + isin0)
3) z3 = cosa + sina + i(sina — cosa) = \/E(cos(a—%j +1sin (a—%j
Dang 2: Ung dung cua dang lugng giac.

Vi du 33: Chiing minh rang:

sin5t = 16sin’t — 20sin’t +5sint
cos5t = 16¢0s°t — 20cos’t +5cost

Giai:
Dung cong thirc Moivre va cong thirc khai trién nhj thtc (cost + isint)
Ta duoc:
cos5t + isin5t = cos® t + Sicos’tsint + 10i°cos’tsin’t + 10i° cos’t.sin’t +5i* cost.sint + i°sint
— cos5t + isin5t = cos t -10c0s’t(1-cos’t) + 5cost(1-sin’t)? + i[5(1-sin’t)%sint — 10(1-sin’t)sin’t
+sin’t]
Dong nhat hai vé ta dugc diéu phai ching minh.

Ngoai ing dung ctia cong thirc Moivre vao lugng giac, ching ta c6 thé thay néu chuyén
duge mot s6 phirc vé dang luong giac thi cé thé tim cin bac hai mot cach dé dang va nhanh
chong. Sau day 1a mot s6 tmg dung ctia dang luong giac dé tim cin bac hai ciia mot sd phic va

giai phuong trinh bac hai.

Vi du 34: Giai phuong trinh:
P+ + 22+ +z2+1=0 (1)

Giai:
Taco: ()= @+1)+22@Z+1)+(z+1)=0
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CHUYEN BE SO PHUC

o (z+1) (P +22+1)=0

z=-1
&
' +7%2+1=0

, 1 3. 2r . . 2«

1+\/§| Z :—§+7|=COS?+|S”’]?
Xét phuong trinh: z* + 2%+ 1=0= = — = &

T .. 7T
Z=C0S—+isin—
3 3

. 2r .. 27
Tz cos?+|3|n—:>

T ... T
Z=-C0s—-isin—
3 3

)
)

V3.
Ti

oolél

z:cos(—zjﬂsin(
<2 (2;:)(2%} 3
Tw z° = cos Y +isin Y =
z=—cos(—%j-isin(

T6m lai phuong trinh di cho c6 tat ca 5 nghiém:

1.3 1 3, J3.

: 1
z:—l,Z——+—| 7= ———— ———| Z=-——+
2 2 2 2 2 2 2

Vi du 35: Cho z; VA 7, 14 hai sé phtr xac dinh boiz; = 1+iv3 vazy, =1 — i

wlél

a) Xac dinh dang dai s6 va dang luong giac cua 4
ZZ

b) Tur d6 suy ra gia tri chinh xac cua: cos s vasin s

12
i:1+i\/§:1—\/§+i(l+\/§]

z, 1-i 2 2

Giai: Taco
Tacd: z; = 2(cos% + isin%); Z, = \/E(cos(—%j + isin(_%j)

= —1: \/_(005— + |S|n1—)

77 _1-3 1++/3

= C0S— = vasm——
12 2 12 2

Nhén xét: Qua bai tap nay ta thay duoc mot tng dung quan trong ciia 6 phirc, ta c¢d thé tinh sin,

cos ctia mot goc bang cdng cu sé phic thdng qua su lién hé gitra dang dai s6 va dang luong giac
cta s phirc.
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CHUYEN BE SO PHUC

Vi du 36: Cho s6 phirc zy c6 modun bang 1 va argument bang 2?7[

a) CMR 7o 12 nghiém ciia phuong trinh 2> —1 =0
b) Rut gon biéu thuc (z — 1)(1+z + 22 + 2° + 27

¢) Hay suy ra rang zo 12 nghiém ctia phuong trinh: (22 +i2] +(z +1) +1=0
z z

d) Giai phuong trinh & cau ¢)

N 3r N1 AL 1 rs o e 2w . . 2T
e) Tur do suy ra gia tri cua zq va biéu thirc gia tri cua cos? va Sln?

Giai:
a) Taco:zy= cos%” +i sin%”

Ap dung cdng thirc Moavro ta c6: z,° = (cos%” +i sin 2?7[)5 =cos2 m+isin2n =1 = 7, la

nghiém cua phuong trinh 2> -~ 1 = 0.
b) Khai trién dang thirc ndy ta dwgc z° — 1 = 0.
0)-1=0 (z-1)A+z+22+22+2% =0

R R . , . 1 1
ma zo # 0 = 7o la nghiém caa phuong trinh 142+ 22 + 2 + ' =0 = 2° (5 + = +1+2+7%)
22 2z

(V61 z # 0) = 2z la nghiém cua phuong trinh 2—12 + 1y 1+z+2z°=0 (*) = dpcm.
z
dybaty=z+ 1 = phuong trinh (*) c6 dang: y2 ~y+1=0cy,= _1i2\/§
z :

A A , ; A , A . . 1 <
e¢) Tur cac cau trén ta co: 7y 1a nghiém cua mot trong hai phuong trinh sau: z+ = =y, hodc z +
z
1_
- =Y
z

z+1=0

1-/5
2

*) Xét phuong trinh: z + 1 —yo-yiz+1=0 7%+
z

, ) I _—1+\/§ i [5+45
Az(ﬂ}_4:_5+\/§:{i 5+\/§]:> SRR

2 2 2 , _—1+\/§_i 5+5
| 4 2\ 2
*)Xétphu’ongtrinh:erl:y2<:>22—y22+120<:>22+1+£/§Z+120
z
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CHUYEN BE SO PHUC

S S R
:(1+Ij 5B 5B |t e 2N 2
2 2 15 i [5-\5
| 4 2\ 2
Vi COS%Z va sm% déu duong = phan thyc va phan o cia zo déu duong
:>20:21:_1+\/§+' 5++5 COS—:_lJ”/_ vasin2Z=1 L [5+5
4 2 2 5 2 5 2 2
Vi du 37: Giai phuong trinh:
z°=-64 (1)

Giai:
Gia sz =x +yi =r(cose + ising)
Ta co: -64 = 64(cos mt +isin 1)
Z°=-64=r°(cos6 ¢ +isin6 @ )= 64(cos t+isinm) =>r°=64=r=2

Vacos6 @ +isin6 e =cosn+isint=>6¢=n+t2kn (ke Z)= ¢ = %+2k%
Véik=0=12z,= 2[cos%+isin%j = /3 +i
Voik=-1=2z = Z(COS(-%jJrisin(—%n = J3-i

Véik=1=127; = 2(cos%+isin%j =2i

Véik=-2=12z,= 2[cos(-%j+isin(—%)] =-2i

Voik=-3=2z, = 2[cos[-%j+isin(-%)j =-3-i

Vi du 38: Tim n 14 s6 nguyén duong va n €[1,10] sao cho s6 phirc z = (1 + i\/g)n 1a s6 thuc

Giai:
Taco:1+i/3 = 2(cos£+isin£j —=z= 2”(cosn—”+isinn—”J
3 3 3 3
PézeR= 2”.sinn?” =0= sinn?”: 0 = n chia hét cho 3, ma n nguyén duong € [1;10] = n

€ [3;6;9]
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CHUYEN DE SO PHUC
C. BAI TAP CUNG CO KIEN THUC.
Cdc bai tdp vé dang dai sé ciia so phirc
htZ,
1+z2,

Bai 1: Chimg minh rang: Néu |2y = |z, | =1, 212, # 1 thi A= eR

HD: Tacd: A= Asuyra A la s thuc.

Bai 2: Tim cac diém M trong mit phiang phirc biéu dién s phirc z thoa man mét trong cac diéu

kién sau:
a) |Z'2_|:3 e) Re[—z_zjzo
b) |z+il<1 z-1
-1+2i| > 7
C) |z i|>3 H 1+z cR
4
d) z+1:2
z
Pdp s6:

a) Puong tron tdm (2;0), ban kinh bang 3
b) Hinh tron tdm (0:-1), ban kinh bang 1
¢) Phéan ngoai duong tron tam (1;-2) ban kinh bang 3.

d) Giastz=x+yi=

1
Z+=
z

=2<:>‘22+1‘:2|z|

& (= Y2 +1)? +4x3y2 = 40 + yP)
X +y’—1=2y

2 2 2
SX+y -l =4y &
(x* +y*-1)? = 4y? szz_l:_zy

— Tap hop cac diém M(x;y) biéu thi sé phirc z 12 hop caa hai duong tron:

X2+ y2y—1=0vax’ +y*+2y—1=0

e) Tap hop cac diém M(x;y) 1a duong tron: x* + y? —3x + 2 = 0.

1+z _L+x—yi _ [@+x)=yi](x=yi)  @+x)x=y" =[y(L+x) +xy]i

2 2 2 2

f) Giastz=x+yi= :
z X+VYi X" -y X -y

Gt = 2xy+y=0= y=0hoac x =-1/2.

Bai 3 : Tim s thyc x, y théa mén déng thuc : x(3+5i) + y(1-2i)° = 9 + 14
Phuwong trinh bdc hai, phwong trinh bdc cao, hé phwong trinh

Bai 4: Giai cac phuong trinh sau:

a) 7°=-9

b) 22=- 5

c) 42°-2z+1=0

d) zZ2-2zcosa+1=0

e) 22-(B-i)z+@-3i)=0
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CHUYEN PE SO PHUC
Bai5: Tim s6 phitc  biét -+ 2| =0
Pdpsé:2=0,z2=1i;2=-i
Bai 6: a) Tim céc sé phuc a, b dé cé phan tich:
'+ 22 +32% + 22+ 2 = (2% + 1)(* +az + b)
b) Giai phuong trinh: z* + 223 +322 + 22+ 2 =0
Pap s6:
a) a=2;b=2
b) z1,=%10;234=-1=%i
Bai 7: Cho phwong trinh: z° — 2(1+i)z® + 3iz + 1-i = 0 (1)
a) Chung minh rang z = 1 1a mot nghiém cta phuong trinh (1)
b) Tim hai sé a va psao cho 22— 2(1+i)z + 3iz+ 1-i= (z- 1) (Z*+0az+B) =0
c) Giai phuong trinh (1).
Pap s6:
a) a=-2i-1;p=i-1
b) z=1;z=1i;z=1+
Bai 8: Giai cac phuong trinh sau:
a) Z'+32%+2=0
b) 22+ +322+2+2=0
Bai 9: Cho hai phuong trinh sau
2'—42° +147° - 362+ 45=0
'+7°+67° +42+8=0
a) Chimg minh rang phuon trinh sau c6 hai nghiém thuan ao.
b) Hay giai phuong trinh (1) va (2).
Bai 10: Giai h¢ phuong trinh sau:

zz—1

172 2

zl+222:\/§
Dap sb:
\/§_I\/§+I)Va(\/§+l\/§_l
4 ' 2 4 2

Dang liwong gidc ciia sé phive va irng dung
Bai 11: Viét cac sd sau dudi dang luong giac:

a) 2, =6+ 6i/3
0z, = Lyi¥3
4 4
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CHUYEN BE SO PHUC

1 .3
C)Z,= —=—i—
) 2 515

d) z;=9-9i3
e) Z5:-4i

Dap so:

T .. 7. _1 2r . . 21w, _ _Ar .. Arx
z;=12| cos=+isin=|; z,= =|cos—+isin=—|; Z3=c0S— +isin—
3 3 2 3 3 3 3

Z1= 1218(c035—”+isin5—”j; Z, = 4(cosg—ﬂ+isin 3—”) X
3 3 2 2
Bai 12: Viét cac sd phirc sau dudi dang lugng giac:
n .. 7T
a) -2(cos—+isin—
) -2(cos % +isin )

b) cos = - isin £

17 1
C) sinZ+ icos =

17 17
d) 1 —cos a+ isina, a € [0;27)
Pdp s6:

a) 2(cos%”+isin %ﬂ)

b) cos(—%} isin(—%)

157 .. 157
C) coS——+ isin—-
34 34

d)

p .a . a 7T a .. 7T a
- Né 0:2 sin=>0 Z,=2sin=(cos(=- =) +isin(=-=
dua e (0:2n) = sinZ >0 = 2= 2sin(cos(% - 7) +isin (7))

- Néu a = 0 = khong ton tai s6 phirc duéi dang lugng giac.
Bai 13: Cho s6 phirc z = 1++/31. Hay viét dang lugng giac cua sb phirc 2>
Bai 14: St dung dang lugng giac dé tinh s6 phirc sau:

) (l—igJ(—3+3i)(2\/§+2i)

2
b) (1+i)(-2-2i)i
¢) -2i(-4+4 /3 1)(3+3i)
d) 3(1-i)(-5+5i)

Toan123.vn Page 27



CHUYEN BE SO PHUC

Ddp s6: a) 12J—(cos_+|5|n—)
b) 4(cos0 + isin0)
57 .. 5rx
c) 48+/2 (cos — +isin —
) 4842 ( o 12)
d) 30(cos%+isinz)

B+

Bai 15: Chimg minh ring: ( ] 1a sb thuc

12
—\/§+|} - oa

Pdp sé: Sir dung cong thirc Moavro : ( 1o
+i

Bai 16: Tim modun cua z va argument:

(2v3+2i) iy
(-8 (2v3-2i)

(—1+i)4 . 1

(V3-i)  (243+2)

C) z= (1+i\/§)n +(1—i\/§)n

a) z=

b) z=

Pdp s6:
a) |z| = 213+2%3,argz: %”
b) |z| = ;argz=

) I = 2

cos53 ‘ argz=¢ € {O;n }

Bai 17 :Cho hai sé phitc z; = 2+ i42 vaz, = 1+/3i

a) Tinh médun va argument cua hai sb phic noi trén.
3
R X q . .z
b) Tinh médun va argument cia z;° va z,° va =
22

c) Tur d6 suy ra gia tri chinh xac cua cos% va sin %

Dap so :

, T,
a) Taco |21| = 2, ¢1 = Z |Zz| (OF}

W[
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CHUYEN BE SO PHUC

b) 2= 8; 03 = 2% fzal = 4; gu = 2 LEE  @s= =
) 4 ) ) 3 ) 22 ) 12
c) cos X = ﬁ+£vasin1 _ 62
12 4 12 4

Bai 18: Cho z la mot sé phire thoa man z2 = 2 +i+/2
a) Tinh nghiém cua phuong trinh ndy va viét nghiém dudi dang lugng giac.

b) Hay tinh chinh xac gia tri cua cos% va sin%

Bai 19: Tim cac can bac hai ctia s6 phirc sau:

a) z=1+i
b) z=i
V2 2
d) -2(1+i3)
e) 7-24i
Pap s6:
e 7 2kx
a) z.= 42 cos4T+isin 4 k e {0:1}
7 2kx T 2kx
b) z,= cosZTHsin 2 , k e {0;1}
e 7 2kx
C) Zx = cos 4 +isin 4 , ke {0;1}
4l+2k72' 4—7[+2k7r
d) z¢=2 cos3T+isin3T , k e {0;1}

e) z,=4-3i;z,=-4 + 3i
Cdc bai todn vé 56 phikc trong dé thi tot nghiép va tuyén sinh dai hoc nam hoc 2009 2010

Bai 20 (Cau 5a_TNPT 2009)

Giai phuong trinh: 82° — 4z + 1 = 0 trén tap s phuec.
Bai 21 (Cau 5b_TNPT 2009)

Giai phuong trinh: 227 — iz + 1 = 0 trén tap sb phirc.
Bai 22 (PHKA 2009)

Goi 4, 7, 12 hai nghiém phurc cua phwong trinh: z2 + 2z + 10 = 0.
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CHUYEN PE SO PHUC
Tinh gi4 tri cta biéu thirc A = |z1|" + |2,
Padp sé: A =20
Bai 23 (PHKB_2009)
Tim s6 phtic z thoa nam |z-(2+i)|= V10 vaz.z=25
Pdp s6: z=3+4i hodc z=5.
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