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CHUYEN DE SO PHUC
A. CHUAN BI KIEN THUC
|. DANG DPAI SO CUA SO PHUC .
1. Mt s6 phire 13 mot biéu thirc c6 dang a + bi, trong d6 a, b 1a cac sb thuce va sb i thoa man i2
= -1. Ky hiéu sb 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 56 lueu 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 thuan 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 +>'i.
, a=a'
z2=7 < {b _p
3. Biéu dién hinh hoc ciia s6 phitc.
M3di s6 phirc dugc biéu dién bai mot diém M(a;b) trén mit phang toa do OXy.
Nguoc lai, méi diém M(a;b) biéu dién mét sé phirc 1a z=a + bi .
4. Phép cong va phép trir cac s6 phirc.
Cho hai sb phtrc z=a + bi va z’ = ¢’ + b’i. Ta dinh nghia:
z+2'=(a+a’)+(b+bi
{z—z'- (@a-a')+(b-b"i
5. Phép nhén s6 phikc.
Cho hai sb phtrc z=a + bi va z’ = ¢’ + 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.
20) 2.7 = a? + b?
*) Tinh chat cta s6 phirc lién hop:
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(1): z=1z

(2): z+2'=z2+7"'
(3): zz'=2.2"

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

Cho s6 phitc z = a + bi . Ta ky hiéu |z| 1a médun cua sb phu z, d6 1a sb thuc khong 4m
duoc xac dinh nhu sau:

- Néu M(a;b) biéu dién s6 phe z = a + bi, thi |z] = |O—M|:\/a2 +b®

-Néuz=a+bi, thi |z] = J?Z\/a2+b2
8. Phép chia s6 phirc khac 0.
Cho sb phirc z=a + bi # 0 (tirc la a®+b?>0)
Ta dinh nghia s6 nghich ddo z* cia sd phtrc z # 0 14 s6
a1
a’ +b?

_:iz
2

Thuong Z? ctia phép chia s6 phtic z” cho sb phirc z # 0 dugc xac dinh nhu sau:

L Z—E
2 K
Véi cac phép tinh cong, trir, nhan chia sb phtrc néi trén nd ciing c6 day du tinh chét giao
hoan, phan phdi, két hop nhu cac phép cong, trir, nhan, chia sb thuc théng thuong.
II. DANG LUQNG GIAC CUA SO PHUTC.
1. Cho sb phirc z # 0. Goi M 13 mot diém trong mit phang phtc biéu dién s phic z. S6 do
(radian) ctia mdi goc luong gidc tia dau 1a Ox, tia cudi OM duogc goi 1a mot acgumen cua z.
Nhu vay néu ¢ 13 mot acgumen cua z, thi moi acgumen déu cé dang:
¢+ 2kn, kK € Z.
2. Dang luong gidc ciia s6 phirc.
Xétsbphacz=a+bi #0(a, b eR)
Goi r 1a mdédun cua z va ¢ la mot acgumen cua z.
Taco: a=rcose, b =rsing
z = r(cosg +ising), trong d6 r > 0, dugc goi 1a dang lwong gic ciia s6 phirc z # 0,
z=a+bi (a, b e R) goi 1a dang dai sb cua z.
3. Nhin va chia s6 phirc dwéi dang lwong giac.
Néu z = r(cose +ising)
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' =r’(cose’ +ising’) (r>0,1>0)
thi: z.z” = r.r[cos(p +¢’) +isin(p +¢’)]

rr [cos(@'— @) +isin(p'— )] khir>0.

4. Cong thirc Moivre.
[z = r(cose +ising)]" = r"(cos ne +isin ng)
5. Ciin béc hai ciia s6 phire dwéi dang lwong gidc.
Cho sb phirc z = r(cose +ising) (r>0)

Khi d6 z c6 hai can bac hai la: \/F(cos%+ isin %}

vé-ﬁ(cos%ﬂsingj = \/F(cos(%wzjﬂsin(%wzn

B. MOT SO DANG TOAN CO BAN.
VAN PE 1: DANG PAI SO CUA SO PHUC
Dang 1: Céc phép tinh vé sé phirc.
Phwong phap giai:

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

Cha y cho HS: Trong khi tinh toan vé s6 phtc ta ciing c0 thé sir dung cac hang dang thire
dang nhé nhu trong s6 thuc. Chang han binh phuong cua tong hoic hiéu, lap phuong cua téng
hoic hiéu 2 s6 phuec...

Vidu 1: Cho sb phtic z = %—%

Tinh céac sb phuc sau: z; 22, (z)% 1+ z + 2

Gidai:

2
= ( )2:£\/§ 1IJ —E 12-|-_3|_1-|-£|
4
(2)*=(z) E:(1+_3iJ£_3 liJ ‘/§ L +—i—£=i
2 2T )T A 2 T s
Ta c6: 1+z+22—1+*/— 1. l_i 3+J§_1+J§i
2 2 2 2 5
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Nhdn xét: Trong bai toan nay, dé tinh (2)3 ta cO thé str dung hang dang thirc nhu trong sé thye.

Vi du 2; Tim s8 phirc lién hop ctia: 2 = (1+1)3—2i) +%
_I_

Giai:

3—i 5L 3—i

TacOd: z=5+i+———=5+i
(3+1)(3-1) 10

X . ..- 53 9.
Suy ra sO phurc lién hopciaz la: z=—-—i
Y P P 10 10
Vidu 3: Tim mé dun cua sb phirc z = w
1+2i
Gii: Tac: 2= =141
5 5
2
Vay, md dun clia z bang: |z|= 1+(éj :@

Vidu 4: Tim cac sb thuc x, y thod mén:
3X+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

3x+y=2y-1 X=-3
& { Giai h¢ nay ta duoc: !
S5x=X-Y

Vidu 5: Tinh;

{105 4 j23 4 j20 _ j34

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:
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Taco:i?=-1;¥=-i;i*=ifi=1i°=i;i°=-1...
Bang quy nap dé dang ching minh duge: i*" = 1; i*™1 = j; i#"2 = -1; i =-i; VY n e N
Vay i" € {-1;1;-1;i}, V n € N.
Néu n nguyén am, i" = (i)™ = (lj =(-1)".
i

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

Vi du 6: Tinh s phtic sau:
z=(1+)P

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

7 = (1+i)15 = (L+i)14(L1+i) = -128i (1+i) = -128 (-1 + i) = 128 — 128i.

i Tk <& whr (1Y (=i
Vidu 7: Tinh s0 phttc sau: z= | =— | +| —
1-i 1+i
Giai:
Tace: 1= @+nd+i) 2 _,
1-i 2 2
: -\ 16 N
= o ivay [ G =i iy =2
1+i 1-i 1+i

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 todn cong, trir, nhan,
chia, s6 phuc lién hop, moédun cua sé phic da duoc ching minh.
Vidu8: Chozi,ze C.
CMR:E = z77,+2.2, € R

Dé giai bai toan nay ta sir dung mat tinh chat quan trong ctia s6 phirc lién hop d6 1a:
zeRoz=1

That vay: Giastz=x+Yyi = 7 =X —Vi.
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=7 oX+yi=x—yiey=0=>z=xecR
Giai bai toan trén:

Taco E= 7,2,+2,.2,=72,2,+2,2, =E=>EeR

Vidu 9: Chung minh rang:

1) Ex1= (2+iV5) +(2-iV5) R

2) E;= [19+_7|j +(20+5_|j cR
9—1i 7+6i

Giai:

1) Taco: E = (2+i\/§)7+(2—i\/§)7 =(2+i\/§)7+<2—i\/§)7 =(2—i\/§)7+(2+i\/§)7 =E = Ei1eR
(1947 ”+ 20+51 " _((19+7i)(9+i) ”+ (20+5i)(7-6i) '

ve-(5) () B

9-i 7+6i 82 85
:(164+82l] +(170—85l] :(2+i)n +(2_i)n
82 85

= E,=E, > E;eR

Vidu 10: Choz € C.

1
CMR: |z+1>——= hoac|z?+1|>1
etz hoge 7+ 1

Giai:
_ . _ z+1< =3
Ta chiing minh bang phan ching: Gia su V2
‘22 +1‘ <1

Dit z = at+bi = z°=a%> — b% + 2a + bi

1 1
Z+l<— 1+a)’ +b? <= 2(a® +b*)+4a+1<0
|2+ NN (1+a) <2 - (@’ +b?)+4a+1<

2 2\2 2 2
|27 +1)<1 (L+a?—b?)+4a’h? <1 (& +D7)7+2(a"=b%) <0

Cong hai bat dang thirc trén ta dugc: (a2 + b?)2 + (2a+1)2< 0 = vd ly = dpcm
Dang 3: Cac bai toan vé médun cia soé phire va biéu dién hinh hoc ciia sé phikc.

Trong dang nay, ta gip 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 la
hé thize lién quan dén modun caa sé phirc). Khi dé ta giai bai toan nay nhu sau:

Gia sir z = x+yi (X, y € R). Khi d6 s6 phtic z biéu dién trén mit phang phirc boi diém
M(x;y). Taco: OM = {/x*+y* = ¢
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Str dung dir kién cua dé bai dé tim moi lién hé gitta x va y tir d6 suy ra tap hop diem M.
Luu y:
- Véi s6 thuc duong R, tap hop cac sb phire véi |z| = R biéu dién trén mat phang phic 1a
duong tron tam O, ban kinh R.
- Cac sb phic z, |z] < R la cac diém ndm trong duong tron (O;R)

- Cac sd phirc z, |z] >R la cac diém ndm ngoai dudng tron (O;R)

Vi du 11 : Gia sir M(z) 13 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+2|=-i|
3. [2+2|>]z-2|

4. |z—-4i|+|z+4i|=10

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

Giai: 1) Xét hé thuc: |z-1+i] =2 (1)
batz=x+tyix,yeR)=>z-1+i=(x-1) + (y + 1)i.
Khi d6 (1) & /(x=1)2 +(y+1)? =2

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

Goi A 1a diém biéu dién s6 -2, con B 13 diém biéu dién s phuc i
(A(-2;0); B(0;1))
Ping thirc (*) chimg t6 M(2)A = M(2)B. i \ b
Vay tap hop tat ca cac diém M(z) chinh 13 dudng trung truc cia AB. \
Chu ¥: Ta c6 thé giai cach khac nhu sau:

Gid str z = x + yi, khi do:

(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 duong thang 4x + 2y + 3 = 0.
nhan xét: Puong thang 4x + 2y + 3 = 0 chinh 13 phuong trinh dudng trung tryc cia doan AB.
3) Xét: |2+2|>]z-2| (3)

Gid str z = x + yi, khi do:

redrose2407@gmail.com Page 7


https://giasudaykem.com.vn/

Gia sw Tai Nang Viét https://giasudaykem.com.vn

(3) & [2+x+yi| > [x+yi-2|
& (X+2)? +y? > (x-2)? +y? < x > 0.
— Tap hop cac diém M(z) 13 nira mit phing & bén phai truc tung, tirc 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 tuong tng 1a cac diém biéu dién sd thuc -2 va 2, tic 1a A(-2;0), B(2;0).
Viy (3) & M(2)A > M(2)B. Ma A, B ddi 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 F1, F2 twong g biéu dién cac diém 4i va -4i tirc 1a F1 (0;4) va F2=(0;-4). Do do:
(4) & MF1 + MF2 =10 (M = M(2))
Ta c6 F1F2 = 8 = Tap hop tat ca cac diém M nam trén (E) c¢6 hai tiéu diém 1a Fq
va F2 va c¢6 d6 dai truc 16n bang 10.

2 2

Phuong trinh cta (E) 1a: XE N A

16
5) Xét hé thue 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 lan
luotla2val

Cach 2: Gia sir z = x +yi khi d6 (5) < 1 < |(x+1) H(y-1)i| <2 < 1 < (x+1)2 + (y-1)2 <4

= két qua nhu & trén.

Vi du 12: X4c dinh cac diém nam trong mit 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. 2|z-i|=|z-z +2i

4. |22- 279 =4

Giai:
1) Xét hé thirc: z + z +3|=4 (1)

Pitx=x+yi= z =X—yi, dod6
(1) < |(x+yi)+(x-yi)+3|=4
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S 2x+3|=74 <

A oA Ao 2 s aed N ey 2 . 1 .
Vay tap hop tat ca cac diem M Ia hai duong thang song song vdi truc tung x = > va X =

7

2
2) Xéthé thuc: |z+ z +1-i|=2.
Pitz=x+yi = z =X —yi. Khi do:
l+\/§
y:

(2) & [1+(2y-1)i| = 2 & 1+ (2y-1)2= 4 > 2y2 2y-1= 0 2
1-—
y =

&

N ‘

. , +
Vay tap hop cac diém M 1a hai duong thang song song vdi truc hoanh y = #

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

2
SXHY-1)P=(x+ty)P oxl-4y=0y= XZ

2
Vay tap hop cc diém M 1a parabol y = XZ

4)Xét hé thic: |22 — 22 = 4
_ . =1
Ditz=x+yi = z =X—yi. Khi dé: (4) < |4xyi| =4 < 16x%y? = 16 < {xy .
Xy =—

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

=
. z—i
Vi du 13: Tim s6 phtric z thod man h¢: 3i
z- .| _1
Z+i

Giai: Gid sit z=x + yi1, khi do

Z—_l‘ =1 |z-1] = |z-1] & |[x+yi-1|=|x+yi-|
z—i

< (X-1)2+y? =x2 + (y-1)? < x=y.

3i

Ta lai co: Z;‘ =1 < |z-3i| = |z+i| < |x+Yi-3i| = |x+yi+i| < X2 + (y — 3)? = X% + (y+1)?
Z+

<y =1=x=1.Vay s phic phai im 1a z =1+
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Vi du 14: Trong céc s6 phirc z thoa man didu kién: |z — 2+3i = %

Tim s0 phtrc z c6 médun nho nhat.

Giai: Gia stz =x + yi, khi d6 : |z — 2+3i| = %@ |(X-2) +(y+3)i|=§

& (X-2)2 + (y+3)2 = % = Tap hop diém M thoa mén diéu kién di cho 1a dudng tron tim 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 cta duong thang OI véi duong tron.

Taco: Ol = J4+9 =13 L
K¢ M1H L Ox. Theo dinh ly Talet ta co: 2|
3
3 Ol \/E } : s’ #!-| I : =-
— JI3MH =313 -2 6*/; 9 |
P
o MuH = 6\/1_3—9:78—9\/1_3 2L
213 26
3
-3
Lai co: — = ZSOH:M 4l
J13 13
. ) _ _ u
Vay so phurc can tim la: z = 26 13;/1_3 + 8 2%‘/1_3

Vi du 15: Cho z1 = 1+i; 2, = -1-i. Tim z3 € C sao cho cac diém biéu dién cia z1, Z», Z3 tao

thanh tam giac déu.

Giai:

Dé giai bai toan nay ta can cha y dén kién thuc sau:

Gia str M1(x1;y1) biéu dién sé phirc z1 = X1 + yii

Gia str M2(X2;y2) biéu dién s6 phirc z2 = X2 + Vi

Khi d6 khoang céch giira hai diém M1M; bang médun cia s6 phic z1 — 22 .

Vay: MiM2 = |21 — 22| = \/(X1 _X2)2 +(y, — y2)2
Ap dung vao bai toan:
Gia str z3 = X+yi

Dé céc diém biéu dién cua z1, 2, z3 tao thanh mot tam giac déu thi
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{|Z1_Zz|:|21_23| - «/M=\/(x_1)2+(y_1)2 @{(x—1)2+(y—1)2 _3
a-zl=ln-z |\ yara = fxer)? e (y )

= 22=6=y= +3=>x=F/3
Vay c6 hai sb phirc thoa man 1a: zs = /3 (1+i) va zs = -+/3 (1-i)
VAN PE 2: GIAI PHUONG TRINH PHUC.
Dang 1: Tim cin bic hai ciia mot s6 phirc.
Cho s6 phitc W = a + bi . Tim cin bac hai ctia s6 phtc nay.

X+y=0

Phwong phap:
+) Néu w = 0 = w c6 mdt cin bac hai la 0
+)Néuw=a>0(a e R)= w co hai cin bac hai 1a v/a va-+/a
+)Néuw=a<0(aeR)= wco hai cin bac hai la v/-ai va-/-ai
+) Néu w = a + bi (b # 0)
Gia st z = x +yi (x, y thudc R) 1a mot cin bac hai clia w <> 22 = w < (x+yi)?=a + bi

2 2 _
- X*—y“=a
2xy =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 nhiéu cach dé giai hé nay, sau day 1a hai cach thuong 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:

(C=yf -2 [y -a

x2—y?=a ,
{ < (2xy) =b® o xP+y?=+a’+b?

2xy =b
d 2xy=b Xy=b/2

Tir hé nay, ta c6 thé giai ra x2 va y2 mot cach dé dang, sau d6 két hop voi didu kién
xy=b/2 dé xem xét x, y cung dau hay trai dau tir &6 chon dugc nghiém thich hop.
Nhan xét: Mdi s6 phirc khac 0 c6 hai cin bac hai 13 hai s6 dbi nhau.

redrose2407@gmail.com Page 11


https://giasudaykem.com.vn/

Gia sw Tai Nang Viét https://giasudaykem.com.vn

Vi du 16: Tim cac cin béac hai cia mdi s6 phirc sau:
1) 4+6+5i
2) -1-26i

Giai:
1) Gia sir z = x +yi (x, y thudc R) 1a mot can bac hai ciaw =4 + 651

G

xX>—y?=4 y= x @

Khidé:zzzw<:>(x+yi)2:4+6J§i<:>{ =N
2Xy=6\/§ X2—4—§:4 (2)
X

Qoxt—4x>-45=0%x>=9 < x=1%3.

x=3=y=+5

x=-3=y=-5
Vay sb phitc w = 4 + 6+/51 c6 hai can bac hai 1a: z1 =3 ++/65iva z2=-3-5i
2) Gia sir z =X +yi (X, y thudc R) 1a mot can bac hai cia w = -1-26

=
L an. 2 N2 - X-y'=-1 YT @
Khi d6: z2 = w < (x+yi)?=-1-2/6 i = \/_<:>
2%y = =26 x?-%:—l 0

Q) eox+x2-6=0ox2=2ox=+ 2.

Xx=2 =>y=-3

Xx=-y2 =>y=13
Vay sb phitc w = 4 + 6+/51 c6 hai can bac hai 1a: z1 = /2 -\/Biva z2= -2 +/3i
Dang 2: Giai phwong trinh bac hai.

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

Tinh A=B?-4AC
B+5 _ _ -B-s

122_

*) Néu A # 0 thi phuong trinh (1) ¢6 hai nghiém phan biét z; = A oA

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

%) Néu A = 0 thi phuong trinh (1) ¢6 nghiém kép: 71 = 72 = —%
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Vi du 17: Giai cac phuong trinh bac hai sau:
1) z22+2z+5=0

2) 22+ (1-3i)z-2(1+i)=0
Giai:
1) Xét phuong trinh: z2 + 22 +5=0
Ta cé: A = -4 = 4i?> = phuong trinh c6 hai nghiém: z1 = -1 +2i va z, = -1 - 2i.
2) Taco: A = (1-3i)? +8(1+i) = 2i.

Bay gi0 ta phai tim cac can bac hai cua 2i.

1) Gid str z = x +yi (X, y thudc R) 1a mot can bac hai ciia w = 2i

1 {le
{Xz_yzzo y:; y=1
<
2xy =2 xz—izo x=-1
y=-1
Vay s6 phuc 2i ¢6 hai cin bac hai la: 1+ va -1—i

Si—1+1+i

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

_Bi-1-1-i
2

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

22 —1+i

A thanh binh phuong ctia mét s6 phuc. Chang han: 2i = i% + 2i + 1 = (i+ 1)? tir d6 dé dang suy ra
hai canbachaicua2ilal +iva-1—1i.
Dang 3: Phwong trinh quy vé biac hai

Péi vai dang nay ta thudng giap phuong trinh bac 3 hodc phuong trinh bac 4 dang dic
biét cd thé quy dugc 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 dua vé phuong trinh tich) tir 46 din dén viéc giai phwong trinh bac nhat va
bac hal.

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

3.1. Phuwrong phap phan tich thanh nhan tz.

Vi du 18: Cho phuong trinh sau:

z3+ (2-2i)22+ (5-4i)z—-10i=0 (1)
1) Chuéng minh rang (1) nhan mot nghiém thuan 4o.
2) Giai phuong trinh (1).

Giai:
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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+ 0i

d6ng nhat hoa hai vé ta duoc:

{_ZZZ +ay=0 giai h¢ nay ta dugc nghiém duy nhat y=2
~y*+2y*+5y-10=0

Viy 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:

23+ (2-2i)22+ (5-4i)z—10i =(z-2i)(z2+az+b) (a,b e R)

d6ng nhat hoa hai vé ta giai dugc a=2vab=5.

. z=2i
:>(l)<:>(z—2i)(22:22+5):0<:>{ZZZZI o {7=-1-2i
2°+22+5=0 7 14 0i

Vay phuong trinh (1) c6 3 nghiém.
Vi du 19: Giai cic phuong trinh:

1) z22-27=0

2) =18 +26i,trongd6z=x+yi;x,yeZ
Giai:

3 2 z=1 2=
1) 22-27=0<(z-1) (z +3z+9)—0<:>Lz+32+9:O<:> 22,3=_3i23\/§i

Vay phuong trinh da cho c6 3 nghiém.

2) Taco: (x + yi)® = x3 — 3xy? + (3x?y — y?)i = 18 + 26i

Theo dinh nghia hai sb phirc bing nhau, ta duogc: {Xs ~3y° =18
3x’y -y =26

Tu hé trén, ro rang x # 0 va 'y = 0.
bit y = tx , hé = 18(3x%y — y3) = 26(x® — 3xy?)
= 18(3t-13) = 26(1-3t?) <> 18t3 — 78t — 54t+26 = 0 < ( 3t- 1)(3t> — 12t — 13) = 0.
Vix,yeZ=>teQ=>t=13=>x=3vay=1=2z=3+i.
Vi du 20:

1) Tim cac sb thuc a, b dé c6 phan tich: z3 +322 +3z — 63 = (z — 3)(z% +az + b)

2) Giai phuong trinh: z* +3z% +3z — 63 =0
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Giai:
1)  Giathiét & z2+3z2 +3z - 63 = 2% +(a-3)z? +(b-3a)z — 3b
a-3=3
a==6
& <b-3a=3<
b=21
3b =63

2) Ap dung phan 1) ta c6: z3 +32%2 +3z — 63 =0 < (z — 3)(z2 +62 + 21)=0

z=3
= z:—3+2\/§i
7=-3-2/3i

Vay phuong trinh da cho c6 3 nghiém.
Vi du 21: Giai phuong trinh:

Z* 473 +722-162+12=0 (1)
Giai:

Do tong tat ca cac hé sé ctia phuong trinh (1) bang 0 nén (1) c6 nghiém z = 1.
()<= (z-1)(z8-322+4z-12)=0

=@Z-1)(z-3)(22+4)=0

z=1
z=1

z=3

& |z2=3 = .

24 4-0 72=2i

7°+4= .

z=-2i

Vay phuong trinh da cho c6 4 nghiém.
3.2 Phuwrong phép dit dn phu.

Vi du 22: Giai phuong trinh:

(22 +2)°+4(z°+2)-12=0
Giai:

Dit t = z2 + z, khi d6 phuong trinh da cho c6 dang:

Z:—1+\/ﬁi
2
t2+4t_12:0<:>{t=—6<:{zz+z—6=0® Z:_l_—m
= 2°+2-2=0 2
z=1
| z2=-2

Vay phuong trinh da cho c¢6 4 nghiém.
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Vi du 23: Giai phuong trinh:

(22 + 32 +6)? + 22(z> + 32 +6) — 3z°=0
Giai:

Dit t = z2 + 3z +6 phuong trinh da cho c6 dang:

2427t —322= 0 & (t—Z)(t+32) = 0 {:223
=-3z

z=-1++/5i
7=-1-+/5i

z:—3+\/§
z:—3—«/§

+Vc’rit=z<:>22+3z+6—z:0<:>22+22+6:0c>[

+Vc’rit=—32<:>22+32+6+3220<:>22+62+6:O<:>{

Vay phuong trinh da cho c¢6 4 nghiém.

Vi du 24: Cho phuong trinh: z* -223 - 72 -2z +1=0 (1)

a) Bangcachdaty=z+ % hay dwa phuong trinh vé dang: y2 — 2y — 3 = 0.

b) Tirdo giai (1)

Giai:
Do z = 0 khong 1a nghiém cua (1) = chia hai vé caa phuong trinh cho z2ta duoc:
2-22-1-21+1 =o

YA z

“ 1 \ ; 2 - y=-1
Daty=z+ > = phuong trinh c6 dang: y*-2y-3=0& | "
Voiy-dm=ze = 1z B
Z

Vé’iy=3:>:z+%:3<:>z: 3J_r2\/§

Vay phuong trinh da cho c¢6 4 nghiém

Vi du 25: Giai phuong trinh:
2
24—z3+%+z+120 (1)

Giai:

Do z = 0 khong phai 1a nghiém ctia phuong trinh (1) nén:
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[35Y

(1)@zz—z+%+—+i2 =0

z z

ozir-ehH+2=0
Z z 2

_1+3i
o1 . L2 5 _ 5 _ 2
Daty—z-—:ptcodang.y—y+E—0<:>2y -2y+5 =0« 5
z -3
="

+)Vc’riy=%:z-%zh—;"<:>222—(1+3i)z—2:0(2)

Tacod: A= (1+3i)% + 16 = 8 +6i = (3+i)?
= phuong trinh (2) ¢6 2 nghiém: z3 = 1+i
1 1.
Zp= -+ =i
’ 2
1-3i 1 _1-3i

+)V(,)'1y=T =>7Z- E :T @222—(1'302—2:0(3)

Tacod: A= (1-3i)% + 16 = 8 -6i = (3-i)?
= phuong trinh (3) c6 2 nghiém: z3 = 1-i
Z4 = _1 - 1 i
2 2
Vay phuong trinh da cho c6 4 nghi¢m.

Dang 4: Giai hé phwong trinh phire.

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

Z+w=3(1+1) @
{23 +wW?=9(-1+i) (2)

Giai:

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

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

~5+51

= ZW = 5i

z+w=31+1)

Vay ta c6 hé phuong trinh:
ay ¢ phuong {z.w:Si

Theo dinh ly Viet = z, w la cac nghiém cta phuong trinh: t2 -3(1+i) + 5i = 0 (4)
Taco: A=-2i=(1-i)?
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t=2+i

= Phuong trinh (4) c6 hai nghiém { _
t=1+2i

Vay hé d cho c6 hai nghiem (z;w) 1a (2+i; 1+2i) va (1+2i:2+i)

Vi du 27: Giai h¢ phuong trinh 2 an z va w:
z+2,+z,=1 ()
2,2,+2,2,+2,2, =1 (2)
22,7, =1 3

Giai:

Ta cb z1, 22, z3 la cac nghiém cua phuong trinh: (z — z1)(z — 22)(z-z3) = 0
& 28— (21+22423)2% +(2422 +2223 + 2321 )Z - 212223 =0
SP-7?+7-1=0<z=1vaz=+i
Vay hé phuong trinh da cho c6 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 s phirc sang dang hrong gidc.
Phwong phap: Dang lugng giac c6 dang: z=r(cos ¢ + i Sin @ ) trong d6 r > 0.

Pé chuyén mot s6 phirc sang dang lugng giac ta can tim r va @;

+Tacor=|z|
a
cosp =—
+ ¢ 1a s0 thuc thod man g
singp=—
;
Vi du 28: Viét cac so phirc sau dudi dang luong giac:
1) 2i 5) z1=6+6i+/3
2) -1
_ 1.8
3) 2 6) 22——Z+|T
4) -3i 7) z3=9-9i3

Giai:
1) Tacoirn=2,¢= % = 71= 2(cos%+isin%)

2) TacO:rz=1, ¢ =7 = z2 = COST +isinm
3) Taco:rz3 =2, ¢ =0 = z3 = 2(cos0+isin0)

4)Taco:r=3,¢= 37” == 2(cos37”+isin37”)

5) Taco:rs =12
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COSg/):l
X . 2 _ T, _ T ... T
Chon ¢ 1a s6 thuc thod man Nz =>0¢= 3 vay 75 = 12(COS§+ISIn§)
Sin(p=—3
2
2 2
6) Tacors = (_—1] + @ 1
4 4 2
1
: =73 27 2 2
Chon ¢ 1a s0 thuc thoa man = Q= — vay ze = 12(Cos—ﬂ+isin —7[)
B 3 3 3
sing=—
2
7)Taco:rr =18
1
cosp ==
. A A 2 T . T\ .. T
Chon ¢ 1a s6 thyc thoa man = @ = —— vay z7 = 12(cos(—=)+isin(——=))
: 3 3 3 3
S|n§0:—7

Nhin xét: Pay 1a mot dang bai tap rat pho bién, can chi y cho hoc sinh cach chon s ¢ théa

CoSp =—
man hé phuong trinh luong giac . Trong qua trinh day, t61 thay rang nhiéu hoc sinh
sing =

=T s |o

mac sai 1am sau: chi im @ théa man cos¢ = a/r ma khong dé y dén sin ¢ = b/r. Chang han véi hé
1
Cosp =—

3

singp =——
=

Vi du 29: Viét cac s6 phire sau dudi dang luong gidc:
1) (1-i/3)(1+i)
2) 1-i3

1+i

1
2+2i

Giai: 1) Taco: 1-i3 ﬂ{cos(—%)ﬂsin(—%ﬂ

thi hoc sinh chon ¢ = %

3)

(1+i) = \/E{cos%ﬂsin %}
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Ap dung cong tthirc nhan, chia s6 phirc ta dugc:

(1-iV3)(1+) = 2+2 [COS(—@”S‘”(‘%H
1 |J_ \/—{COS(_EJ isin(—z—zﬂ
3 ﬁ:%(1—0:%ﬁ{w{—ﬂ“““(‘%ﬂ: %ws(‘@”sm(‘%ﬂ

Vi du 30: Tim phan thyc va phan 4o ctia mdi s6 phuc sau:
_\10
1) d-1) :
(V3+i)
2) (cosg—lsm ] i°(1+/3i)’
Giai:
1) Xét s6 phirc:
10 5 5
VR T /e 7T
2| cos-—+isin—=— 5 - o
(L—i)® :{\/_( 4 4)} _2 (cos 12+|S|n 12) 1 N

9 9 - =5 .. =T A
(\/§+i) [Z(Cos”ﬁtisin”ﬂ 2° (cos?’2+|sm 3;) 2'(cosz+isinz) 16
6 6

Vay: phan thuc bang: —% va phan 4o bang 0.
2) Xét s6 phuc:

[COSE—ISIH ) i°(1+/3i) =

T . 7. 7r..7z77 Ty .. 7). T .. Ix
cosS——isin— |i | 2| cos—+isin— =2"|cos| —— |—isin| —— | |i COS— +I1SIn —

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 so phic sau:

_ (1-iy° (V3 +i)
(—1—i\/§)10

Giai:
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_ (\/5)10 (cos(—jj +isin (—ZDN 2° (cosZ+ isin ZT

10
21 (cos4”+isin 47[)
3 3

2 cos[—mﬁjnsin(—m”j (cos57r+isin57r] cos _5# +isin o
B 4 4 6 6) 3 3

20( cos 297 1 isin 407 cos 207 isin 407
3 3 3 3

= cos(-15n) + isin(-157) = -1.

Vi du 32: Viét cac s6 sau dudi dang luong giac:

1) cosa—isina, a € [0;2m).

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(2r - a) + isin(2x -a) khi a € [0;2n)
2) z> = sina +i(1+cosa) = 2sin2 cos2 + 2icos?2 = 2cosg(sin & +icos E)
2 2 2 2 2 2

, a a 7T a .. T a

- Né Or)=>cos—>0= z2=2cos—(cos(=- =) +isin(=-—
éua e [O;n) = cos > =205 (cos( - ) +isin (2-7)
£ a a 37 a .

- Né 21 ) = C0S— <0 = zp=-2cos—(cos(—- =) +isin(—-—=
éua e (u;2n) = cos z > (cos(~7- 2) +isin (T5-2)

-Néu a = 72 = 0(cos0 + isin0)

3) z3 = cosa + sina + i(sina — cosa) = ﬁ(cos(a—%} i sin (a—%)

Dang 2: Ung dung ciia dang lwong giac.

Vi du 33: Chiing minh rang;
sin5t = 16sin°t — 20sin3t +5sint
cos5t = 16¢0s°t — 20cos3t +5cost

Giai:

Dung cong thitc Moivre va cong thirc khai trién nhi thic (cost + isint)®

Ta duoc:

cos5t + isin5t = cos® t + 5icostsint + 10i%cos®tsin?t + 10i° cos?t.sin®t +5i* cost.sin®t + i%sint

—=> €0sbt + isin5t = cos® t -10cost(1-cos?t) + 5cost(1-sint)? + i[5(1-sin’t)%sint — 10(1-sin’t)sin’t
+sin°t]

DPong nhat hai vé ta dugc diéu phai chimg minh.
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Ngoai tng dung cta cong thirc Moivre vao luong giac, chung ta c6 thé thay néu chuyén
duoc mot s6 phtrc vé dang luong giac thi co thé tim cin bac hai mét cach dé dang va nhanh
chong. Sau day 13 mot sé tmg dung cua dang luong giac dé tim cin bac hai cia mét sd phurc va

gidi phuong trinh bac hai.

Vi du 34: Giai phuong trinh:
22+724+723+722+z2+1=0 (1)

Giai:
Tacd: ()< 24 (z+1)+22@z+1)+(z+1)=0
< (z+1) (A +z22+1)=0

z=-1
<
' +72°+1=0
143 22=—%+§i:cos%{+isin?ﬂ
Xét phuong trinh: z*+z?2+1=07?= —= &

2 , 1 3. 2z .. ( 2«
7’ =—=—""i=c0s| —— |+isin| - ==
2 2 3 3

T .. T
z =cos—+|5|n§

N 2r . . 27
Tz COS— +isin— =
3 3 T .. T
Z =—-C0S—-isin=
3 3

5 5 z:cos(—%jﬂsin(—%j
Tuz? = cos(—?ﬂjﬂsin(——”] =
Z= —cos(—zj-isin[—zj
3 3

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

z:-l;z:1+£i;z:—l—£i;z:l—ﬁi;z:——+—i
2 2 2 2 2 2 2 2

Vi du 35: Cho z1 va 72 13 hai s6 phir xac dinh boi z1 = 1+i+/3 vaza=1—1i

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

NP e s L r . I
b) Tu do suy ra gia tri chinh x4c cta: cos— va sin—

12
z :1+iJ§:1—J§+.[l+J§j

Giai: Taco = - i
z, 1-i 2 2
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Taco: z1 = 2(cosZ +isinZ): 7, = V2 (cos —Z) +isin(—£j
1=2(c0s T +isinT); 2= 2 [ - 7))
b cos—+|sm—
J2 ( 12)

1z :1—\/_ 1 1+\/§

= COS— va sin—=
12 2 12 2

Nhdn xét: Qua bai tap nay ta thiy duoc mot tng dung quan trong cua sb phirc, ta c¢d thé tinh sin,

cos ctiia mot goc bang cdng cu s phie thdng qua s lién hé gitra dang dai s6 va dang luong giac
cua s phirc.

Vi du 36: Cho sb phuc zo c6 modun bang 1 va argument bang 2?”
a) CMR Zzo la nghiém ctia phuong trinh z2° -~ 1 =0
b) Rt gon biéu thirc (z — 1)(1+z + 22 + 28 + %)

¢) Hay suy ra rang zo 12 nghiém ctia phuong trinh: (22 +i2j +(z +1j +1=0
z z

d) Giai phuong trinh ¢ cau c)

2 2
e) Tur do suy ra gia tri cua zo va biéu thirc gia tri cua cos = vasin ?ﬂ

Giai:

a) Taco:zo= cos% +1 sm%Z

Ap dung cong thirc Moavro ta co: zo° = (cos%” + i sin 2?”)5 =cos2 m+isin2n=1= 20 la

nghiém cta phuong trinh z° -1 = 0.
b) Khai trién dang thirc nay ta dugc z°— 1 = 0.
0)2°-1=0=(z-1)+z+22+22+2% =0

R R . , . 1 1
ma zo # 0 = 2o la nghiém cua phuong trinh 1+z + 22 + 23+ 2* =0 = 2% (5 + = + 1+ z + Z?)
Z Z

(v6i z # 0) = zo la nghiém cua phuong trinh R 1+z+22=0 (*) = dpcm.
z

ZZ
_1+\/_

2

d)Daty—z+l:phuongtrmh(*)codangy -y+1=0<y,
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s A A . \ A , A . X 1 <
e) Tur cac cau trén ta cd: zo la nghiém cia mét trong hai phuong trinh sau: z+ = =y; hodc z +
z

1
Z
*)Xétphu:ongtrinh:erl=y1<:>22—y12+120<:>22+1_£/§Z+1:0
z
, 5 Z_—1+\/§+| 5++/5
= A
A:[l\/gj_4:_5+\/§:{i 5+\/§}:> 4 2\ 2
2 2 2 ~1++5 i 5++/5
? 4 2\ 2
*)Xétphu’orngtrinh:erl:yz<:>22—y22+1=0<:>22+1+2\/§z+1:0
z
~1-5 i [5-45
1445 ) 5-5_|. [5v5| |22 "2\ 2
A:£+ ]-4:_—:{i _—}:
2 2 2 -5 i ok
? 4 2\ 2

N 2 P 2 A A \ A 5 5 A
Vi cos ?ﬂ va sin ?ﬂ déu duong = phan thyuc va phan 4o ctua zo déu duong

=>20=721= “14V5 i 5476 — cos 2% = L5 gin 27 %\/SJFZ\E

4 2 2 ) 2 )
Vi du 37: Giai phuong trinh:
z5=-64 (1)
Giai:

Giasu z =x +yi =r(cose + ising)
Ta co: -64 = 64(cos mt +isin 1)
Z8=-64 = 1% (cos6 ¢ +isin6 ¢ )=64(cost+isinmt) =>r°=64 =r=2

Vacos6 ¢ +isin6 ¢ =cosm+isinn=6¢=n+2kn (ke Z)=¢= %+2k%
Vc’rik:O:>21=2(cos%+isin%) = J3+i

Voik=-1=>2z1= 2[cos(-%)+isin(—%n = J3-i

Voik=1=2z; = 2(cos%+isingj =2i

redrose2407@gmail.com Page 24


https://giasudaykem.com.vn/

Gia sw Tai Nang Viét https://giasudaykem.com.vn

Voik=-2=>2z1= 2[003(-%)+isin(—%n =-2i

Voik=-3=271 = 2[005(-%}+isin(-%)j =-J3-i

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

Giai:

Tacd:1+i/3 = 2(cos%+isin%) =z= 2”(cosn§+isinn§]

PézeR= 2".sinn?7Z =0= sinn?”: 0 = n chia hét cho 3, ma n nguyén duong € [1;10] = n

€ [3:6;9]
C. BAI TAP CUNG CO KIEN THUC.

Cic bai tap vé dang dai sé ciia sé phirc
2+,
1+z2,

Bai 1: Chung minh rang: Néu |21 = 22| =1, z1.22 2 1 thi A = eR

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

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

kién sau:
a) |Z'2_|:3 e) Re(—z_zjzo
b) |z+i|<1 z-1
-1+42il > 7
c) |z-1+2i| >3 1:)1+_z€R
1 z
d) |z+==2
Z
Pdp s6:

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

d) Giastz=x+yi =

1
Z+=
z

:2<:>‘22+1‘:2|z|

24 y2-1=2
< (P +y?-1)? =4y & X +y y
X’ +y*—1=-2y

— Tap hop cac diém M(x:y) biéu thi sé phirc z 12 hop caa hai duong tron:
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X2 +y2-2y—1=0vax?+y>+2y-1=0

e) Tap hop cac diém M(x;y) la duong tron: x2 + y2—3x + 2 =0.

1+7 _L+x—yi _ [@+x)=yi](x=yi)  @+x)x=y" =[y(L+x) +xy]i
z X+yi x> —y° - X2 —y?

f) Giasuz=x+yi=>

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

Bai 3 : Tim sd thyc x, y théa man dang thire : x(3+5i) + y(1-2i)% = 9 + 14i

Phuwong trinh bdc hai, phwong trinh bdc cao, hé phwong trinh

Bai 4: Giai cac phuong trinh sau:

a) z2=-9

b) 22=- 5

c) 422-2z+1=0
d) z2-2zcosa+1=0

e) z2—(3-i)z+(4-3i)=0

Bai 5: Tim sb phuc z biét 2%+ |z] = 0
Pdp s6:7=0;z2=1i;2=-i
Bai 6: a) Tim céc s6 phuc a, b dé c6 phan tich:

24+ 2234322+ 22+ 2= (2° + 1)(z* +az + b)
b) Giai phuong trinh: z*+ 223 +3z2+2z2+2 =0

Dap so:

a) a=2;b=2
b) zio=%10;234=-1%1i

Bai 7: Cho phuong trinh: z° — 2(1+i)z2 + 3iz + 1-i = 0 (1)

a) Chimg minh rang z = 1 1a mot nghiém cta phuong trinh (1)
b) Tim hai s6 o va p sao cho z° — 2(1+i)z2 + 3iz+ 1-i= (z—1) (P+az+B)=0
c) Giai phuong trinh (1).

Dap so:

a) a=-2i-1;p=i-1
b) z=1;z=i;z=1+i

Bai 8: Giai cac phuong trinh sau:

a) z4+322+2=0
b) 224+ 22 +322+2+2=0

Bai 9: Cho hai phuong trinh sau

74— 473+ 1472 - 362+ 45=0
*+722+622 +42+8=0

a) Chimg minh riang phuon trinh sau ¢6 hai nghiém thuan ao.
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b) Hay giai phuong trinh (1) va (2).
Bai 10: Giai hé phuong trinh sau:

ZZ —l
172 2
Z,+22, -3
Dap sb:
3=i B+iy s B+i 3
— ) va ( —)
4 2 4 2

Dang lwong gidc ciia sé phirc va trng dung
Bai 11: Viét cac s sau dudi dang luong giac:

a)z1=6+6i3
b z2= - L4i¥3
4 4
2 2
d) zs=9-9i3
e) zs = -4i
Pdp s6:
_ T .. ). _ 1 2r . . 21w, _ dr . . 4drx
21—12(cos—+|sm—j, 22——(cos—+|sm—j, Z3=C0S— +isin—
3 3 2 3 3 3 3
1= 1218(c055—7[+isin5—”j; 2= 4(c053—ﬂ+isin3—ﬁ}
3 3 2 2

Bai 12: Viét cac sd phire sau dudi dang luong giac:

a) -2(cos = +isinZ
) -2(cos T +isin %)

b) cos = - isin —
17 17

C) sin =+ jcos =
17 17
d) 1 —cos a+ isina, a € [0;27)

Dap so:

a) 2(cos%ﬂ+isin %T)

b) cos(—%]+ isin[—%)
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157 157

C) COS——+ isin—
34 34

d)

, . a . a T o a .. T a
- Né 0:2r)=sin—>0= z2=2sin—(cos(=- =) +i1sin(=-—
éua e (0:2n) = sin- 2= 2sin_ (cos(Z- ) +isin (-2)

- Néu a = 0 = khong ton tai s6 phirc duéi dang lugng giac.

Bai 13: Cho s phirc z = 1++/31. Hay viét dang luong gidc cua sb phirc z°>

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
c) -2i(-4+431)(3+3i)
d) 3(1-i)(-5+5i)

Ddp s6: a) 12J_(cos—+|3|n—)
b) 4(cos0 + isin0)

57 .. brx

c) 48/2 (cos — +isin—

) J_( 12 12)

d) 30(cos%+isin£ )

\/_+|

Bai 15: Chiing minh rang: ( ] 1a s6 thuc

\12
Pdp sé: St dung cong thirc Moavro : [_f:r I] =-64
+

Bai 16: Tim modun ctia z va argument:
8
(2v3+21)  (1+iy
- +
(-8 (2v3-2i)

py gz ) 1
(V3-i]  (2v3+2i)

c) z= <1+i\/§)n +(1—i\/§)n

a) z=

Pdp s6:
o
a) |z]= 2"+ 213,arg =
redrose2407@gmail.com
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b) |z|:%;argz:n

c) |z| = 2" cosSnT” ;argz=¢ € {O;n }

Bai 17 :Cho hai sé phitc z1 = V2 +iv/2 vazz = 1+/3i

a) Tinh modun va argument cua hai s6 phtrc ndi trén.
3
. ~ R Y R L 2
b) Tinh modun va argument cua z1® va z,? va -
ZZ

c) Tur d6 suy ra gia tri chinh xac cua cos% va sin %
Pdp s6 :
a) TaclOl|zi=2; 1= %; |z2] = 2; @2 = %

3

3z 27 |2 Vs
b 23:8; = |z :4; :_;L:Z; = =
) 1z2°] P3= |22] Pe= =2 2 Ps=
c) cosZ = \/EJ”/gvésinl = V612
12 4 12 4

Bai 18: Cho z la mot sé phire thoa man z2 = V2 +i+/2
a) Tinh nghiém cua phuong trinh ndy va viét nghiém dudi dang lugng giac.

~ , , , -/ ., T . . TT
b) Hay tinh chinh xac gia tri cta cosg va smE
Bai 19: Tim céc cin bac hai ctia s6 phuc sau:

a) z=1+i
b) z=i

C) L+L
2 R
d) -2(1+i3)

e) 7-24i
Pdp s6:

7 2kx 7 2kx
a) =42 COS4T+iSin 4

, ke {0;1}

7 2kx 7y okx
b) zk= coszTHsin

, ke {0;1}
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7 2kx 7 2kx
C) Zk= cos4T+isin ,k e {0;1}
4—7[+2k7r 4—7[+2k7r
d) zxk=2 cos3T+isinBT , k e {0;1}

e) z1=4-3i;22=-4 +3i
Cdc bai todn vé 56 phikc trong dé thi tot nghiép va tuyén sinh dai hoc niam hoc 2009 2010

Bai 20 (Cau 5a_TNPT 2009)
Giai phuong trinh: 822 — 4z + 1 = 0 trén tap s phic.

Bai 21 (Cau 5b_TNPT 2009)
Giai phuong trinh: 222 — iz + 1 = 0 trén tap s6 phiic.

Bai 22 (PHKA 2009)
Goi z1, Z2 1 hai nghiém phirc ctia phuong trinh: 22 + 2z + 10 = 0.
Tinh gia tri ctia biéu thirc A = |z1]? + |22

Pdp sé: A =20

Bai 23 (PHKB_2009)
Tim sb phirc z thoa nam |z-(2+i)|= J10 vaz.z=25

Pdp s6: z=3+4i hodc z=5.
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