CHUYEN DE IV - GIAI TICH 12 - SO PHUC

IV SO PHUC

| CHUONG |

@ LY THUYET.

1. PINH NGHIA

o

Mot sb phuc 1a mot biéu thirc dang 2 =a +bi v6i a,b € R va i¥ = —1.

o

i duoc goi 1a don vi 40, a duoc goi 12 phan thuc va b dugc goi 1a phan ao cta sb phirc
z=a+bt.
Tap hop cac s6 phirc duoc ki hi¢u 1a C.

C={a+bi/abeRr;i’=-1}.

o Chay:-Khiphinao b =0 < z = a 1a s thyc.
- Khi phan thyc @ = 0 < 2 = bi < z1a s6 thuan ao.
-S6 0 = 0+ 0¢ vira la s thuc, vira 13 s6 0.

. . a=-c
o Hai s0 phurc bang nhau: a + bi = ¢ + di < b—d voi a,b,c,d € R.
o Hai sb phuc z, = a+0bi; 2, = —a —bi dugc goi 1a hai s6 phirc d6i nhau.

2. SO PHUC LIEN HOP

S6 phirc lién hop ctia z = a + bi vdi a,b € R 13 a — bi va dugce ki hiéu boi 2 .
Mot sb tinh chét cua sé phire lién hop:

a) 2 =2 byz+z'=2+2' C)z—2'=2—2'
— z z
c) zz'= 22" d|—=|==
2 !
zlasothuec & 2 =12 ; z lasOthudndo < 2z = —2

3. BIEU DIEN HINH HQC CUA SO PHUC

Trong mit phang phirc Oxy ( Ox 1a truc thuc, Oy 1a truc 40 ), s6 phirc z = a + bi véi a,b € R
duoc biéu dién bing diém M (a;b).
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4. MODULE CUA SO PHUC

o Mbdun cua sé phirc z = a + bi (a,b € ]R) 14 2= a2 + b .

o Nhu vay, modun ciia s6 phirc z 1a 2 chinh 1a khoang cach tir diém M biéu dién s6 phirc

z=a+bi <a,b € R)dén gdc toa d6 O ctia mét phang phirc 1a: ‘OM‘ —Ja? + b = \/; .

o Mot sb tinh chéat cua moédun:
|z|20;|z|=0<:z=0; ¥ M

) 2 - B @it .
ol R o bl £ |

o ot 2l <kl

o =l <l <l e

o )=l | - .
Z 2

o 1| — 11
5l s

5. CAC PHEP TOAN VOI SO PHUC: CONG — TRU - NHAN — CHIA SO PHUC

Cho hai s phirc z = a +bi; 2' = a'+b"i V6i a,b,a',b' € Rvasd k€ R.
o Ténghaisdphirc: 2+ 2'=a+a'+ (b+b")i.
o Higuhaiséphiic: 2+ 2'=a—a'+ (b—b")i.
o Sbddicuasdphic 2 =a+bila —z=—a—bi.

- —

o Neéu u,u' theo thir ty bieu dién cac so phuc z,z' thi

- —_—
% 4 ' biéu dién sO phirc z + 2'.
- _—

u — u' biéu dién sb phirc 7z — 2'.
o Nhan hai s6 phirc:
2.2 = (a + bi)(a'—i— b‘z’) = (a.a‘— b.b’) + (a.b'—i— a'.b)z’.
1

S6 phtrc nghich dao: 2" = iz .

2
z

e}

o Chia hai sé phuc:
£ L2 2z .1y A z X, IO X A
Neéu z = 0thi = = — nghia 13 néu muon chia so phitc z'cho so phitc z = () thi ta nhan
z
z

| —
X z
ca tr va mau cua thuong —cho 2.
z

% Chuy:

7;4]{ — 1; 2‘4]{7+1 — 7/; 7;4k+2 — _1; 7;4k+3 — _Z (k c Z) '

6. CAN BAC HAI CUA SO PHUC
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Cho sb phtic « . Mbi ) phtic z théa man 2> = w dugc goi la mét can thirc bac 2 clia w .
Maéi s6 phirc w = 0 0 ¢6 hai cin bac hai 14 hai sb phtrc d6i nhau (2 va - 2).
o Truong hop w lasdthuc (w=a €R)
+Khi @ > 0thi o c6 hai can bac hai la va va —a .
+Khi a <0 nén a = (—a)i?, do dé w c6 hai can bac hai la V—a.i va —v—a..
Vidu: Haican bac 2 cia —1 1a ¢ va —1 .
Hai cdn bac 2 ciia —a’ (a = 0) 1 ai , — ai.
o Truonghop w=a+bi (a,b € R;b=0).
Cach 1:
Goi z =1z +yi (z,y € R)lacinbac2 cia w khiva chi khi z° = w, tic la:
(z + yi)’ = a +bi
-y =a
2wy = b =T =Y =..
M3i cap s6 thuc (:l?; y) nghiém ding h¢ phuong trinh dé cho ra mdt cén bac hai
z =1+ yi ciasd phitc w=a +bi.
Cach 2:
C6 thé bién d6i w thanh binh phuong ctia mot tong, nghia 1a w = 2. Tir d6 két luan cin
bac haicta w 1a z va-z.

7. PHUONG TRINH BAC HAI TREN TAP SO PHUC
Cho phuong trinh bac 2: Az* + Bz + C = 0 (1) trong d6 A, B, 1a nhiing s6 phircc A # 0.

Xét biét thire [A = B> — 4AC]
o Néu A = 0thi phuong trinh (1) c6 2 nghiém phan biét:

—-B+o —-B-o0o
z = : z, =
! 2A § 2A
Trong d6 o1a mdt can bac 2 cua A.
o Néu A = 0thi phuong trinh (1) ¢6 nghiém kép: 2 =z,= %

CHU Y:
o Moi phuong trinh bac n: A 2" + Az o+ A z+ A =0 lubn c6 n nghi¢ém phire
(khong nhat thiét phan biét).
o Hg¢ thuc Vi-ét doi vai phuong trinh bac 2 s6 phire hé so thye:
Cho phuong trinh bic 2 : A2 + Bz +C =0 (A,B,C € R; A = 0) c6 2 nghiém phan

-B
S=z+z=—
biét (thuc hodc phuc). Ta c6: o A
P = 22, =—
A

@ HE THONG BAI TAP TU LUAN.
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PHUONG PHAP GIAI TONG QUAT

o Budc 1: Goi sb phic z cin tim 13 2z = a + bi (a,,b € ]R).
o Budc 2: Bién ddi theo diéu kién cho trudc cua dé bai (thudng lién quan dén modun, bicu
thirc c6 chua z, z, |z| ,...) dé dua vé phuong trinh hodc hé phuong trinh 2 an theo a va b

nho tinh chét 2 s6 phic bang nhau ( phan thyc bang nhau va phan 4o bang nhau ), 16i tir 6
suyra ava b va suy ra dugc sd phic z can tim.

Cau 1. Tim phan thyc, phan 4o, s phtc 1ién hop va tinh modun cia s6 phirc z :

4 —51

a) z=(2+4i)+2i(1-3i). b)z:(2—4i)(5+2i)+2+i.

Cau 2. Cho s6 phitc z = 3 + 2i. Tim modun s phirc w = 2 + ;(1 + 2i>.

20

N N , 2 3
Céu 3. Tim phin thyc, phin do ctia s6 phic sau: 1+ (L+i)+(1+i) +(1+i] +...+(1+4)

Cau 4. Tinh S = 1009 + i + 24° + 3i® + ... + 20177 .
. 1 .
Cau 5. Cho s0 phuc 2 = —5(1+2\/§ .Tinh w — <1+z)(l—l—22)(1+z3>...(1+z2017)_

Ciu 6. Tim s6 > sao cho: z+(2+i);=3+5i.

Cau 7. Tim s6 phirc > khi no théa man dong thoi cac dicu kién sau: |z -2+ z‘)| —=+1ova zz=12).

A N T qn A 1 1A , gz~ \ N X
Cau 8. Cho > va z 1a s0 phirc lién hop cua » . Bict —5 € R va ‘z — z‘ = 2\/5 .Tim |z|
z

z—21
zZ+1

la m6t s6 thuan ao.

Cau 9. Tim 5§ phirc z théa man diéu kién: |2 + 1 — 2] = ‘Z L34 44 va

. . . . 1 1
Cau 10. Cho s6 phtrc » ¢6 modun bang 2018 va «» 1a s6 phirc thoa man biéu thirc — +— = T
z w  z4w

Moédun ctia s6 phitc «» bang?

Cau 11. Cho so0 phuc z,w khac 0 sao cho |z — w| =2 |z| = |w| . Phan thyc ctua so phtc v =—1a ?
w

Cau 12. Tinh modun ctia s phiic - biét z = |z| va ¢6 phan thyc bang 4.

-
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SU DUNG MAY TINH CASIO 570 VN-PLUS PE GIAI VE SO PHUC

Dé thuc hién cac phép toan trén tap sé phirc, ta chuyén qua ché 46 CMPLX bang cach bim
w2.

o Bam don vi 40 7 bang cich bam phim b.

o Tinh médun ciia sé phirc bim qc.

o Débam sb phirc lién hop ciia » bam q22dé hién Conjg (lién hop).

1. PHEP CONG, TRU, NHAN, CHIA
Cau 1. Tinh z =1+ i — (3 + 2i).
Huéng din:
Ta lan lugt bAm cic phim nhu sau:  1+bp(3+2b)
Va ta duoc két qua la: WY ® Wath &

1+1-(o+2i )

Cau 2. Tinh 2 = (1 + 3i)(—3 + 44). i |
Huéng din:
Ta lan luot bam céc phim tuong tu nhu trén va ta thu dugc Kkét qua CHFLY = Math &

nhu sau: ': 1+Ei :' ':_E""q-i :'
-15-5i

A 1431
Cau 3. Tinh z = (-2 +1) ‘
2—Ti
Hudng din:
X » A 143
Ta lan luot nhap biéu thuc 2 = (=2 +1) - vao may ta thu THFLY E__  Mah &
2—"T1 I:_E+- :|:={1+31
dugc két qua: 1 Z-71
' £ 45 .
55 5=l

Céu 4. Cho sé phitc z = a + bi . SO phirc 2> ¢6 phan ao 1a

A.a’b? B.24%? C.2ab D.ab

Huéng din:
e Vi dé bai cho & dang tong quét nén ta tién hanh “c4 biét hoa” bai toan bang cach chon gia tri cho
a,b (luu y nén chon céc gié tri 1¢ dé tranh xay ra truong hop dic biét).
Chona=125vab=21tacd z=1.25+2.1s
e Sur dung mdy tinh Casio tinh z*
1. 25 +2 . 15b)d =

CHMPLY [F] Math &

(1.25+2,1i)°

1152, =21 ..
“Taoo Ta 1

5 21
Vay phan ao la Z
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. 21
e Xem dép sO nao co gia tri 1a Z thi dap an do6 chinh xéac. Ta c6 :

CMPLY B Math &

2x1.25=21

=1
o
21
Vay 2ab = " = bap an C la chinh x4c.
Céu 5. Cho s6 phic z = a + bi . S6 phitc 2~ ¢ phan thuc 13 :
a —b
Aa+b B——7F C—F— D.a—b
a +b a +0b
Huéng din:
= Vi d& bai mang tinh chit tng quat nén ta phai ca biét hoa, ta chon ¢ = 1;6 = 1.25.
_ 1
= V6i 2 ' =— Sir dung may tinh Casio
2
a 1 R 1 + 1 2 5 b - 1 CMPLE [F] Math &
1+1.251
16 _Z0.
1 a1l

. \ . 16
Ta thay phan thyc so phirc 2" 1a: E dayla 1 gia tri duong. Vita

chon b > a > 0 nén ta thdy ngay dép s6 C va D sai.

A 9 16 T
Thirdaps6 Aco a+b=1+1.25= Zia vay dap so A cling sai = Dap 4n chinh x4c 1a B

r . 2 . 3 . 22 b r
Cau 6. Cho so phtc 2 = (1 + z) + (1 + Z) +...+ (1 + Z) . Phan thyc cta s6 phuc - la:
A —2" B.—2" +2 C.—2" -2 D. 2"
Huéng din:

r r r . 2 r 14 . .
Day s0 trén la mét cap so nhan véi U1 = (1 + 2) , 50 s0 hang 1a 21 va cong bdila 14 ¢ . Thu gon - ta

21
e s 1—(1+1
duoc : z:U,l_q:<1+i>z.M
"l-gq 1—(1+1)
= St dung may tinh Casio tinh »
(1+b)dOalp(1+b)"21R 1p(1+b)=

CMPLE F] Ma.th%
-z 1=C14id]
R B e g 14

-2050-20451

Vay 7z = —2050 — 2048
= Phan 4o s6 phirc - 14—2050 = —2'' — 2 = Dép s6 chinh xac 1a C
2. TINH MODUN

Ciu 1. Tim mddun ciia sb phirc (1 — 22); +2i=—6.
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Huéng din:
(1-2i)z +2i= 6= = H - ‘16 _22? XNén ta thuc hién bAm nhu sau:
— 4l
qcap6p2bR1p2b=
, CMPLY m Math &
Ta thu dugc két qua: o |
1-2Zi

27

—_— ._ _'3
Cau 2. Tim s6 phirc w = 2.2.2 . Biét z1:4—37;+(1_¢)3, 22:“4@ 2(1—1)”

1+
Huéng din:
- Tinh 2 = 4 — 3 + (1 — i) va luu vo bién A:
4p3b+(1pb)*3qlz
CHMPLE [F] Math &
4-3i+01-1 27 +4
R -Fi
Tinh 7, = 25220207 G iy vio bién B
1+
a2+4bp2(1pb)*3R1+bglx
CHMPLE [F] 3 Math &
_ E+di-Z2(1-3)3 p
-Tinh w = 2.zl.z2 : 1+1
2422422Q7)0Qx)= T+
IL:MPL:-I [c] : Math &
AConJacCondacAl e
18-"74i
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3. PHUONG TRiNH BAC NHAT

Céu 1. Tim médun cta sé phirc - théa man: (1 — 32‘) 2+3i=Ti—2

afl=1 Bf=1 el of=L
Huéng din:

P Ti—-2-3

Ta chuyén » vé dang: 2 = ﬁ va tim modun.
— o1
Quy trinh bAm may:
Qca7bp2p3bR1p3b=
Man hinh hién thi: W ® o &
Ti-F-5i
1-3i
>>> Chon C. E
CAu 2. Cho s phirc > théa man (3 —i)(z + 1) + (2 — 9)(2 + 37) = 1 — 4. Tim modun ctia s6 phirc
1= 2
1+2°
P e

Huéng din:
O day 14 s& cho phim X s& 14 dai dién cho s phic .
Day 1a phuong trinh bac nhat cua sé phie.
Budic 1: Cac em nhap lai phuong trinh nay véi my tinh lan luot nhu sau:
B—9)(X+1)+(2—14)(Conjg(X) + 3i) — (1 —1)
(Bpb)(Q)+1)+(2pb)(q22Q))+3b)p(1pb)
Man hinh hién thi:

CMPLX Math & CMPLE Math .l CHPLY Math &

(F-1ICK+1I+0 20K | | ACCONIO0E+3E ¥ || 4a00+3i 1-(1-1 ]

Budc 2:

Tim sé phitc z = a + bi nghiala di timavab.

Ta s& cho truéc a=10000 va b=100 rdi tir d6 suy nguoc lai mbi quan hé ciia a va b bang 1 hé phuong
trinh 2 4n theo a va b, lac d6 tim duoc a va b.

Cho z = 10000 + 1007 bang cach nhap r10000+100b=

Man hinh s& cho két qua: EE-1§?E+1)+E£T;E
Nghia la: AO005-193941

(3—1)(z + 1)+ (2 —i)(z + 3i) — (1 — ) = 50005 + 19894i = 5a + 5 + (2a — b + 6)i..
Cho nén:

B+ 1)+2—i)(z+3)—(1-1)=0

|5a+5=0 ra+5=0

— b= __q_g;
Floab-6=0"|2a_p—g 0T L= 81
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Tur @6 tinh modun cia «w : THFLY o] Math &

i—[—1-51)
1+40-1-511 *-IIE
(=]

>>> Chen B.

Cau 3. Cho s phitc z = a + bi thoa mén didu kién (2-3i)z+(4+i)z=—(1+3i)’ .TimP =22 +b

A B.—1 C.1 D. Bap an khac
= Phuongtrinh & (2 3i)2 + (4+i)z +(1+3i) =0
= Nhap vé trai vao may tinh Casio va CALC véi X = 1000 + 100
(2p3b)Q)+(4+b)g 22Q))
+(1+3 b )dr 1000+ 10O0Db =

CMPLY B Math &

[&=31 )5+ 4+12Cak
Vay vé trai = 6392 — 2194i voi _ ]
{6392 = 6.1000 + 4.100 — 8 = 6a + 4b — 8 biadd-21941

2194 = 2.1000 4-2.100 — 6 = 2a + 2b — 6

6a+4b—-8=0

% 4+%_6=0 1T "HV=5

» Pévétrai =0 thi |

Vay z = -2+ 5i= P = 2a 4+ b = 1 = Dap s6 chinh xac 1a C.
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4. BIEU DIEN HINH HQC CUA SO PHUC

. N . L x . 44
Céau 1. Cic diém M, N, P lan luot 1a diém bi€u dién cho cic s6 phirc 2, = - ] V2, = (1 - 2)(1 + 22')
Z J—

sz, = —1+2i
A. Tam gidc vuong  B.Tam gidc cdn C.Tam giac vudng can D.Tam giac

~
X

Hudng dan:
e Rutgon 2 bang Casio @ 4 b R D p =

CMPLY B Math &

Taduoe 2, =2 —2i vy diém M (2;-2)

. Rﬁtgonz2b5ngCasi0( 1 pb ) (1T + 2 0Db ) =

CMPLY B Math &

Cl-1201+21)
a+i
Ta duoc 2z, = 3 +1 vy diém N(S;l)

Tuong ty z, = —1 427 va diém P(—1;2)

e D¢ phat hién tinh chét ctia tam giac MNP ta nén biéu dién 3 diém M, N, P trén hé truc toa do

o+

i

M

-4

DA thay tam gidc MNP vudng can tai P = dép an C chinh x4c
Cau 2. Trong mit phang toa 4o Oxy, goi M 1a diém biéu dién sb phtic 2z = 3 — 44, diém M ' 1a diém

+1

biéu dién s6 phirc 2' = 2z . Tinh dién tich AOMM'
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