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5O PHU'C

BAI 1. XAC DINH CAC YEU TO CO BAN, BIEU DIEN
HINH HOC

LY THUYET

1. Phan thuc, phan 4o ciia s6 phiic, s6 phiic lién hgp

e S6 phiic ¢6 dang z = a + bi (a,b € R,i> = —1). Phan thyc ciia z 14 a, phan 4o ctia 2 1a b va i dugc
goi la don vi ao.

e S6 phiic lien hop ctia z 1a Z = a + bi = a — bi.

® z-z=a>+0b D nEtzm=212%
. 21 21
D 7 2=22 P (_):_
22 22

@ Tong va tich ctia z va Z luon 1a mot sb thuc.

o Luu y: ¢*" = 1;¢* ! = 4,42 = 1,443 = —4; v6in € N.

2. Hai s6 phiic bang nhau

Cho hai s6 phitc z; = ay + byi, 22 = ag + boi (a1, az, by, by € R).

Khi do:
. o a; = a9
TR by =hy

2 oA < A , A A »
3. Biéu dién hinh hoc ctia so phitc, médun ctia so phiic

Y
M (a;b)
bp------- ,
|
|
|
1) aE x
|
|
I SRR\
M (a;—b

e Biéu dién hinh hoc ctia sb phiic

® S6 phiic z = a + bi(a, b € R) duge biéu dién bdi diém M (a;b) trong mat phang toa do.
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1. X&c dinh céc yéu t6 co ban, biéu dién hinh hoc

@ 2z va z dugc biéu dién béi hai diém dbi xting nhau qua truc Oz.
e M6 dun cuia sé phiic

®@ Mo dun ctia s6 phiic z 1a |z| = [OM]| = Va2 + 2.
®@ Taco: |z| =Vz- 2|2 = |Z|.

BAI TAP MINH HOA

Cadu 1. Cho sb phtic z = 1 — 2i. Tim phan 4o ctia sd phic z.

A) 2. B -2. (©)-1. D) 1.
® Loi gidi.
Tacoz=1-2i=2=1+ 2.
Vay z c6 phan 40 b = 2.
Chon dap ém@ O
Cdu 2. Tim céc s6 thuc z,y thoa man (3 — 2i)(z — yi) — 4(1 — 1) = (2 +4)(x + yi).
@a::?),y:—l. x:—3,y:—1. ©x:—1,y:3. @x:?),y:l.

® Loi gidi.
Co(3—-2i)(x—yi)—4(1—1i) =2+ (v +yi) & 3rv—2y—4+ (-2 —3y+4)i =20 —y+ (v +2y)i
3r—2y—4=2r—y r—y=4 r=3
= =
-2z —-3y+4=a+2 — 3z —bHy=—-4 y=—1.
Chondépén@ O

Cadu 3. Cho hai s6 phiic 2y = 2+ 14,23 = 1 — 3i. Tinh mo-dun ctia s6 phitc w = 23 — 25.

(A w| =7. B) uw| =>5. ©) |w| = v19. D) fw| = V53,

® Loi gidi.
Taco:w=27 —20=(2+i)> = (1—-3i)=2+7i = |w| = V22 + 72 = /53.
Chon dap an @ 0
Cdu 4. Cho s6 phitc z théa man 2z = i(z + 3). Tinh |z|.
3v5
B z| =5. ® |- = = ©lz = 5. D) Jz| = vio.
® Loi gidi.

Dit z = a+ bi(a;b € R), suy ra z = a — bi.
Thay vao dang thitc 2z = i(z + 3) ta c6

2(a+bi)=ila—bi+3) < 2a+2bi=0b+ (a+3)i

o 2a =b o a=1
2b=a+3 b=2.
Vay z = 1+ 24, suy ra |z| = v/12 + 22 = /5.
Chondépén@ O

Cdu 5. Cho sb phiic z théa man z + 2% = 6 + 2i. Diém biéu dién s6 phiic z c6 toa do la

(A) (2;-2). (~2;-2). ©)(2:2). D) (-2;2).

® Loi gidi.
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Chuong 4. SO PHUC

Goi s6 phiic 2 = x + yi véi x,y € R.
Theo bai ra ta co

T
(x+yi)+ 2@ —yi)=6+2i=3r—yi=6+2i & {y——Q

Vay diém biéu dién sb phiic z ¢6 toa do 1a (2; —2).
Chon dap én@ O
Cdau 6. Tim mo dun clia s6 phiic z, biét z — (2 + 3i)z = —17+ 9i.

(B[] = V6. ®) [o| = vIT. ©lel = Dl =

® Loi gidi.
Goi z = a+ bi, (a,b € R). Suy ra z = a — bi.
Ta co
2= (243)7=—1T+9i & (a+bi)— (2+3i)(a—bi) = —17 + 9i
& a+bi—2a+2bi —3at —3b=—-17T+%

—a—3b=—-17 a=2
=
—3a+3b=9 b=5.
Suy ra z = 2 + 5i. Do d6 |z| = v/29.

Chon dap an @ O

Cau 7. Tim tat ca céac s6 thuc z,y dé hai s6 phtc z; = 9y? — 4 — 1021°, 2o = 8y + 20i" 14 hai s
phtic lién hgp ctia nhau.

T e el ef

y==x2 y=2
® Loi gidi.
Ta c6
2 =2y & 9y® —4—10zi° = 8y* — 20!
& 9y? — 4 — 10zi = Sy + 20i
9y? — 4 = 8y° = -2
Y Y PN T
—10z = 20 y = 2.
Va r=-2
Yy =42,
Chondépén@ O
-1
il
Cdu 8. Biét s6 phitc z thoa man. j—;z . S6 phiic z bang
z+1 -
(A z=1+i. B z=1-1i C©z=-1-i. D) z=-1+i.
® Loi gidi.
Gid st z = a + bi,a,b € R,i? = —1.
Ta c6
z—1
=1 .
z—1 |z — 1] = |z — 1|
z—3i _q |z — 31| = |z +1
40|
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1. X&c dinh céc yéu t6 co ban, biéu dién hinh hoc

(a—1)2+b*=0a®+ (b—1)?
a?+(b—3)2=a*+ (b+1)?

—2a+20=0
=a=b=1.
8b—8=10
Dod6z=14+1=>2z=1—1.
Chon dap an @ U
Cau 9. Tinh modun ciia s6 phiic z, biét (1 —2i)z +2 —i = —12i.
1
A)s5. N ©5 D) 2v2.
® Loi gidi.
Ta co
(1—20)z+2—i=—12
—2—11i (=2 — 11i)(1 + 2i) .
R Y 12+ (—2)? '
= |z| =4/32+(—4)2=5.
Chon dap an @ O
. . . —bi
Cau 10. Néu z = a + bi(a,b € R) c6 s6 phiic nghich ddo 271 = 2% i

(A)a?+ b2 =2. (B)a®+1*=4. (Ca?+1? =38 (D) a2 + b* = 16.

® Loi gidi.

Ta co

z_l_a—bi(:)l_a—bz'

4 =z 4

1 a— b

= bi)(a —bi) =4
P 1 < (a+ bi)(a — bi)
& ad+b =4

Chondépém O

Cau 11. Cho s6 phitc z = a + bi v6i a,b € R théoa man 2z — 3 + i = |z|i. Gia tri ctia a + b bang

(A) 1. 7. (©)s. D) 12.
® Loi gidi.

Ta co
z=3+i=zlica+bi—3+i=vVa2+ b1
& a-3+b+1)i= (Va2 )i
(1—3:() a:3
=

b+1=+a®+1? b=4.
Vaya+b=3+4=T.
Chondépém O
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Chuong 4. SO PHUC

. )+ 2
Cadu 12. Cho i la don vi 4o. Nghiém ctia phuong trinh 32+z’—1:Z_+215
Z_
2 3. 2 3. 2 2, 2 3.
® Loi gidi.
Ta c6
4+ 2 4+ 2)(—1 — 2
Beqio1—T2 o gy UEDEIZY
1—2 5
-3 -4 2—%
& 3z = —1+1&32=
z 5 1+ z 5
o .o 2 3.
5 5
Chondépén@ O

Cau 13. C6 bao nhieu sb phtic z théa man 2% — 2018z = 2019|z|??

(A)0. ®) 1. (©)2. (D) Vo sb.
@ Loi gidi.
Dat z = a + bi(a,b € R).
2 2 2, 12
—b" —2018a = 2019 (a” + b 1
Ta c6 2% — 20182 = 2019|z]* & ¢ ¢ (a ) 1)
2ab —2018b =0 (2)
b=0
T (2) ta duge
a = 10009.
a=0
Thay b = 0 vao (1) ta dugc —2018a = 2018a* < [ )
a=—1.
Do d6 truong hgp nay ta c6 2 s6 phiic thoa yéu cau la z = 0; 2 = —1.
Thay a = 1009 vao (1) ta duge —2018 - 1009 - 1010 = 20205 v6 nghiém do b € R.
Vay ¢6 2 s6 phiic z théa man.
Chon dap an @ O
Cau 14. Cho hai s6 phitc z = 3 — 4i va 2’ = (2 + m) + mi(m € R) thoéa man |2/| = |iz|. Tong tat ca
cac gia tri clia m bang

(A) —1. @. (©)o. D) -2.

¢L6igi6i.
m_—2—|—\/46
Ta co |2/ = liz| = |i] - |z| & 24mP2+m2=5<2m?+4m—-21=0< 2
2] = lizl = lil - |o] & /@ m) L

Tong tat ca cac gia tri ctia m 1 —2.
Chon dap an @ O

Cdau 15. C6 bao nhiéu s6 phiic z théa man dong thoi cac dicu kien |z] = 1 va |22 4 4| = 2V/3.
(A)1. ® 2. (©)3. D) 4.
® LOi gidi.

Goi 86 phitc 2 = a + bi(a,b € R). Ta c6 22 + 4 = a® — b* + 4 + 2abi.
T gia thiét, ta suy ra

a’ +b* =1 a®+ 0" =1

=
(a® =0 +4)* +4a0* =12 7 | (a® +1?)° + 8a® — 80 = —4
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1. X&c dinh céc yéu t6 co ban, biéu dién hinh hoc

2 2 a2—i
o a“+b°=1 - T 16
8a? — 8 = =5 2o 13
16
L V3, VT3
N 4 4
V3 V13
a=—b=ET

Vay c6 4 s6 phiic z théa man bai toan.
Chon dap an @ O

Cdu 16. Cho sb6 phiic 2z = a + bi(a,b € R) théa man z + 2iz = 3 + 3i. Tinh gia tri biéu thic:
P = (a + ’i>2019 + (b _ ,l')2019_

@ _91010. _ 91009 @ _9l011 @ _ 91008

® Loi gidi.
Ta co
2+42iz2=3+43i & a+bi+2i(a—b)=34+3ia+2b+(2a+0b)i =3+ 3i
a-+2b=3 o a=1
2a+b=3 b=1.
Khi do6
P = ((l + 1)2019 ( )2019 (1 + ,L')2019 + (1 . 7:)2019
= () [0+ + (=) [0 =)™
= (1+ l)(2z)1009 (1 —4)(—20)"% = 2199(1 + )i — 21999(1 — 4)i
— 9loo9 (z 2 z’2) _ 21009(_2) — _9lo10
Chon dap an @ O

Cdu 17. C6 bao nhiéu s6 phiic z théa man |z +i+ 1| = |z — 2i| va 2| =1

Ao, ® 1. ©)2. D) 4.

® Loi gidi.
Goi z =a+bi(a,b e R) = z = a — bi.
Ta co
|z +i+ 1] = |z — 2i] (a+1)? +1)? =a*+ (b+2)?
{lzlzl (:){a +bZ—1
b=
a=0b+1 {a—O z=—1
{(b+1)2+b2= b=0 L: :
{azl
Vay ¢6 2 s6 phiic z = —i va z = 1 théa man.
ChQndépén@ O

Cdu 18. Tim hai s6 thuc = va y théoa man (3z + 2yi) + (3 — i) = 4 — 3i v6i ¢ 1a don vi do.

@a::?);y:—l. xz%;y:—l. @sz; y = —3. @x:—?); y=—1.
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Chuong 4. SO PHUC

® LOi gidi.
Ta co
Bx+2yi)+(3—i)=4r—-31 & (Br+3—-42)+2y—1+3)i=0
& B—2)+(2y+2)i=0

3—x=0 =3
54
w+2=0" |y=—L
Chon dap an @ O
Cadu 19. Co6 bao nhiéu s6 phiic z théa man 22 + 2|z| = 0.

1. ® 2. (©)3. D) 4.

® Loi gidi.
Goi z = a+ bi, (a,b € R).
Khi do
2422l =0 & a®— b +2Va2 + b2 + 2abi = 0
[ [a=0
a=0 b=0
@B @ TR =0 — 04+ 2V2 =0 o | Ja=0
2ab=10 b=20 b=2
a4+ 2Va? =0 a=0
b= -2
Vay c6 3 s6 phiic z can tim.
Chon dap an @ OJ
Cadu 20. V6i moi s6 thuan 4o z, s6 2% + |2|? la
(A)sb thue duong. s6 thuc am.
@sé 0. (D) s6 thuan 4o khéc 0.
® Loi gidi.
Ta c6 z =bi(b € R) = 2% + |2|* = (bi)* + b* = 0.
Chon dap an @ O

Cdu 21. Cho s6 phtic z = 10 — 2i. Phan thiyc vA phan 4o clia s6 phiic z 1a
@ Phan thyc bang —10 va phan 4o bang —2i. Phan thyc bang —10 va phan 4o bang —2.
@ Phan thyc bang 10 va phan 4o biang 2. @ Phan thyc bang 10 va phan 4o bang 2i.

D Loi gidi.

S6 phiic z = 10 + 2i nén phan thyc biang 10 phan 4o bang 2.
Chon déap an @ OJ

( BANG DAP AN )

1. All2. A3 D4 cC]5
[11. B |[12. A ][13. C |[14. D ||15.
21. C
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2. Cac phép todn sé phuc

BAI 2. CAC PHEP TOAN SO PHUC

TOM TAT LY THUYET

1. Phép cong va phép tri¥ sb phiic
Cho hai s6 phitc 2y =a+bi (a, b € R) vd 20 = ¢+ di (¢, d € R). Khi d6

z21tz=(a+c)E£(b+d)i.
© S6 ddi ctia s6 phitc z = a + bi 1a —z = —a — bi.

@ Toéng ctia mot s6 phite v6i s6 phiic lien hop clia né bang hai lan phan thuc ciia s6 phitc dé:
z=a+bi, z+7Z = 2a.

2. Phép nhén sb phitc
@ Cho hai s6 phiic z; = a + bi (a, b € R) vi 2, = c+ di (¢, d € R), khi d6
2129 = (a + bi) (c + di) = (ac — bd) + (ad + be) i.
® V6i moi s6 thyc k va moi s6 phitc z = a + bi (a, b € R), ta ¢6
kz=k-(a+ bi) = ka+ kbi.
Dac biét, 0- 2 = 0 v6i moi s6 phiic z.

® Liy thita ctia ¢, véi moi n € N* ta c6

— 0 =1, — B == — it =
— it =i — =1
— 2 =1, — it =, — S =

3. Chia hai sb phiic

® Sb phiic nghich ddo clia z khiac 01asé 271 = — - Z.

/ .5 I

) z
® Phép chia hai s6 phtic 2’ va 2 # 0 1a S = drl="0F =

BAI TAP MINH HOA

Cau 1. Cho sb phiic z = 1 + 2i. Tim téng phan thuc va phan 4o ciia s6 phic w = 22 + Z.

(A) 3. (B) 5. ©1. D) 2.
® Loi gidi.
Tacor=1+2=7=1-2 khidéw=2s+7=2(1+2)+ (1 —2)=3+2
Phan thuc ctia s6 phitc w 1a 3, phan 4o clia s6 phtic w 1a 2.

= tong phan thuc va phan 4o 1a 3 +2 = 5.
Chon dap an OJ
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Chuong 4. 5O PHUC

CAu 2. Trén tap s6 phitc, cho biéu thic A = (a — bi) (1 — i) (a,b 1a s6 thyc). Khang dinh nio sau
day dang?

(AA=a+b—(a+b)i. B)A=—a+b+(b—a)i.
(CA=a-b—(a—1b)i. D)A=a—b—(a+b)i.
® Loi gidi.
Taco A= (a—bi)(1—1i)=a—ai—bi+bi*=(a—0b)— (a+b)i.
Chon dap én@ O
Cdu 3. Ki hiéu 2, 2 1a hai nghiem ciia phuong trinh 22 —4z+5 = 0. Gié tri clia |z |° +|2.|* bing
(A)6. 10. (C)2v5. D) 4.
® Loi gidi.

Ta co 22—42—1—5:0@{ _nén |z1|2+|22|2:10.
—4

29 =
Chon dap an @ O
Cau 4. Tim céc s6 thyc z, y thoa man 2z — 1+ (y — 2)i = 1 + ¢ v6i ¢ la don vi do.

@le;yzl. :1:=1;y=2. @le;y:& @x:—l;y:&

@ Loi gidi.
) ) 2r—1=1 r=1
Taco2x —14+(y—2)i=14+i<
y—2=1 y=3
Chondépén@ (Il

Cdu 5. Tim s6 phiic z biét 4z + 5z = 27 — 7i.
(A)z=—-3+Ti. (B)z=-3-Ti. (©z=3-T1i (D) z=3+7i.
® Loi gidi.
Gidstz=a+bi (a, b €R).
: : : : : : 9a = 27 a=3 :
Kh1d64(a+bz)+5(a—bz)=27—7z<:>9a—bz=27—72<:>{ . {b . =z =3+ Ti.

b= — =
Chon dap an @ O
) ) 3i )
Cdu 6. Cho s0 phiic z = # — 4. Mo-dun cua s6 phitc z 1a
7
V370 V10 3 1
v vy 10. i
®YE . ©vm DENEY
D Loi gidi.
3i 1 3—i 3 1 9 1 V10
T A = — 7 = = v = — — 7 = R — _—
i A e e R TR TR A AT R T RS T
Chon dap an @ O
Cau 7. Cho 2, = 2+ 44, 2 = 3 — 5i. Xac dinh phan thuyc clia w = 2; - 25>
(A) —120. —32. (C)8s. (D) —152.
® Loi gidi.

TacoZ=3+5i= 52 =—16+30i = w =2 -5 = (2 + 4i) (—16 + 30i) = —152 — 4.
Vay phan thyc cta w 1a —152.

Chon dap én@ O
Cau 8. Cho cac s6 thyc z, y théa man 4 (3i — 2) = 4x + 2yi. Tinh gia tri cia P = = + y.
(A) P =4. B P=T1. C©P=-1 D) P=3
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2. Cac phép todn sé phuc

 Loi gidi.

4r = —8
Tac64(3i —2) =4do+2yi & —8+ 121 = 4o + 2yi & & =P=x+y=4.
% = 12 y=6

Chondépén@ OJ
2 (=\2

Cdu 9. Chow:ﬂ
142

v6i z 1a s6 phtic tuy ¥ cho trude véi phan thiyc va phan 4o khac 0. Ménh

dé nao dué6i day dang?

(A)w 1a s6 4o. B)w=-1. @wzl. (D) w la s6 thic.
® Loi gidi.
Goi s6 phitc 2 =x + i, (r,y € R) = Z =z — yi.
) 22— @) (e4yi) = (x—yi) 2+ 2ayi —y? — 2%+ 2ayi + 1 dry
Ta c6 w = — = = = 1.
1422 14224 y? 1+ 224 y? 14 224 y?
Vay w 1a sb &o.
Chondépém@ 0

Cau 10. Cac sb thuc x, y théa man dang thitc x (3 + 5i) —y (1 + 2i) = 9+ 16i trong d6 > = —1. Gia
tri ctia bieu thic T = |z — gy 1a

A3, ®) 5. ©o. D1

@ Loi gidi.
, . . ) . 3r—y—9=0
Tacox(34+51)—y(1+2i)=94+16i< Br—y—9)+(Bzr—2y—16)i =0< =
or—2y—16=20

T =2

y=-3
Suyra T = |z —y| =5.
Chondépén OJ

Cau 11. Biét phuong trinh 22 +bz+c =0 (b, c € R) ¢6 mot nghiem phiic 1a z; = 1+ 2i. Khi dé.

@b—l—c:2. B b+c=3. @b—l—c:l. @b—l—c:7.
® Loi gidi.
Vi phuong trinh 22 + bz + ¢ = 0 nhan z; = 1 + 2i 1a nghiém nén ta c6
(142)+b(14+2)+c=0
& —344i+b+2bi+c=0
& (b+c—3)+20+4)i=0
{b+c—3:O {b+c:3

2b+4=0 b= —2.
Chon dap an @ 0
21+ 20+ 23=0
Cadu 12. Cho ba s6 phiic 2z;; 22; 23 thda man 21| = [zl = |2 22 . Tinh A = |z +z2|2 +
21| = |R2| = |R3| = —(—
3

|22 -+ 23‘2 -+ |23 + 21|2

2v2 (B) 2v2. ()g. D

3

col w

® Loi gidi.

B L& Quang Xe W SBT: 0967.003.131



Chuong 4. SO PHUC

21+ 29 = —23
Tacozi+204+23=0=< 21+ 23 =—29.
23+ 2= —2
Khi doé A ? |Zl +22’2 + |ZQ +2’3‘2 + |2’3 +21’2 = ’—21’2 + |—2’2|2 + ‘—2’3|2 = |Zl‘2 + |Zz‘2 + |2’3‘2 =
3 2v2\" 8
3 3
Chon dap én@ O
Cau 13. Ki hiéu z;; 29 12 hai nghiem phtic ctia phuong trinh 322 —2+1 = 0. Tinh P = |21|+|2»|.
V14 2 2
Ap=Y" B P=". cp-Y? D23
3 3 3 3
@ Loi gidi.
@ Cach 1
Ta co
3z2—z+1—0<:>z2—lz+1—0
— 2 3=
- ( 1)2 11
Z— — R —
6 36
1y, 11,
& ——)?2==
( 6) 36
1 V11
z2=—=+—1
o 6 6
1 V11,
Z2==——1
6 6
N AN 1\2 vit)®  2v3
- (1Y« (Y 4 [0V 4 (Y 28
L \/ 6) " < 6 ) +\/ o) "\ 6 3
@ Cach 2
Theo tinh chat phuong trinh bac 2 véi he s6 thuc, ta c6 z1; 2 1a hai s6 phiic lien hgp nén
. 1 V3
2129 = |23 = |22|. Ma 2129 = 3 Suy ra |21| = | 22| = 5
2v/3
Vay P = |z1| + |z = =
Chon dap én@ O

Cdu 14. Cho sb phiic z théa man phuong trinh (3 + 2i) z+ (2 — i)* = 44i. Tim toa do diém M biéu
dién s6 phtc z.
(W) M (~1:1). M (~L-1). © M (). DM (1 -1).
@ Loi gidi.
Ta c6 phuong trinh
(B4+2)z+(2—i)* =4+
& B+2)z=—2—i) +4+i
& (34+2)z=1+5i
54

1451 - 14
z = z= i.
3+ 24
Vay diém M biéu dién s6 phitc z c6 toa do 1a M (1;1).
Chon déap an @ O
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2. Cac phép todn sé phuc

Cau 15. Tim sb phtic z théa man z + (2 +4)z = 3 — 5i.

(A)z=2+3i. (B) z = —2+3i. (C)z=2-3i D) z=-2-3i.

® Loi gidi.
Gol z =a+bi (a;b € R), theo deé bai ta co
a+bi+(2+1i)(a—bi) =345

S a+bi+2a+b+at—2bi =3+ 50
& 3a+b+ai—bi =3+ 50

3a+b:3<:> a=2
a—b=5 b=-3.
Vay z =2 — 3.

Chon dap an @ O

Cadu 16. Cho s6 phitc z = (1 +14)* (1 + 2i). S6 phitc z ¢6 phan 4o 1

(A)2i. (B) 4. (©)2. D) —4.

® Loi gidi.

Taco z = (1+14)° (1+2i) = 2 (14 20) = —4 + 2i.
Do d6 phan 4o cua z 1a 2.
Chon dap an @ O

Cadu 17. Cho s6 phiic z # 1 théa man z* = 1. Tinh (1 — z + 22918) (1 + z — 22018).

w1 ® 3. ©a. D 2.

® Loi gidi.

Taco6 2P =1= 22018 = (3. 222283 -1& (2—-1)(22+241)=0,ma 2z # L nén 2242+1 = 0.
Do do

(1_Z+Z2018) (1+Z_22018)
= (1—z+z2)(1+z—z2)
= (I4+z242"=22) (1+2+2"—22%)
= —2z-(—22%) =42 =4.

Chon dap an @ OJ

Cadu 18. C6 bao nhiéu s6 phiic z thdéa man dieu kien ‘z + 2\/3‘ + ‘z = 2\/5‘ = 6, biét 2z c6 mo-dun
bing v/5?

A)3. (B 4. ©2. D)o.

® Loi gidi.

Goiz=a+bivéiaeceR, beR.
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Chuong 4. SO PHUC

Ta ¢6 hé phuong trinh sau

‘z—H\/—‘—l-)z—Z\/_}—G

2] = V5

‘a+ (b+v5) ‘+(a+ b—\/S)z":6
la +bi] = V5

\/a2+(b+\/5)2+\/a2+(b—\/3)2:6

|

|
@{mf

{

{

{

{

a>+ b =
- V10 + 2v5b + V10 — 2v/5b = 6
a’ 4+ b =
N 20 4+ 2v'100 — 20b2—36 V100 — 2002 = 8
a®+ b =5 a*+b* =5
, 16
100 — 20b* = 64 @ ==
=
a’ + b = bzig
5
(T 4
a/:_
V5
4
Q= ——
L 5
&S0 3\/_
h=
NG
3
b=——
(L V5
( 4 4 4 4
a=— a=— a=—— 4=——
Vb V5 Vb V5
SR V \% V
ho S __ 3,2 po 5
SVE] V5 V5 V5.
Keét hop véi dieu kién ta ¢6 bon so phiic can tim la
4+3, 4 3 . 4+3, 4 3
2=—4+—l,2=—=——l,2=——=+ —l,2= ——= — —1
Vb V5 Vb V5 Vb V5 Vb V5
Chon dap an (B) O

Cau 19. Cho hai s6 phtic z, w théa man |z +w| = V17, |z 4+ 2w| = /58 va |z — 2w| = 5v/2. Gia tri
ctia biéu thiic P = Z.w + 2.0 bing

1. ® 2. (©)4. D) 3.

® Loi gidi.
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2. Cac phép todn sé phuc

L2 L —— g
Ta c6 |z|” = 2z - Z, az; + bzg = aZ7 + bZ3 nén

|z 4+ 2w| = V/58
& |z+42w]* =58
& (24 2w) (Z+2w) =58
e |2 +22 w42z W+ 4|w|* = 58
& 2P+ 2P + 4w’ = 58.

Tuong ti |z — 2w| = 5v/2 & |z|* — 2P + 4|w|* = 50.

. 2|2 4 2P + 4|w|* = 58
Khi do ) 5 =4P=8& P =2
|2|* = 2P + 4|w|” = 50
Chon dap an O
~ ? N Z Z 5
Cadu 20. Tinh tong phan thuc cla tat ca cac s6 phiic z # 0 thda man (z + ﬂ) i=T7-z.
z
we. ® -2 ©-s. Ds.

® Loi giéi.
Ta c6 (z—i—i)i:?—z.
2]

. 5
Chia hai vé cho 7 ta duge: z + ﬂ = —Ti+ zi.
z

) 5 25
Hay 2(1—1)=—-7i— — = [z (1 —1)| = ‘—7@'— —‘ S22 =, 49+ —.
2] g (I=1)

925 2> =25  (thda man)

Binh phuong 2 vé, ta duge 2|2 = 49 + — = 2)z|' — 4922 =25 =0 1
|2 2|2 = —= loai).

2

. N )
Do |z] > 0 nén |z| = 5. Thé |z| = 5 vao de bai ta dugc <z+g)@':7—z<:>(z+1)i:7—z.

bat z =z 4+ yi, v6i z,y € R.
Thé vao ta dugc

(x4+yi+1)i=7T—x—yi
& —y+(x+1)i=T—z—yi

Dé thay s6 phiic 3 — 4¢ théa man yéu cau bai toan.
Vay tong phan thuc ctia cac s6 phiic can tim 1a 3.
Chon dap an @ O
s . £ 2, - rd ~ z N S X ? N e . 2, S
Cadu 21. Cho hai s6 phtic 21, 23 khac 0 théa man “L 13 56 thuan 40 va |21 — 22| = 10. Gia tri 16n nhat
)
clia |21] + |22| bang

(A) 10. 10v/2. (©)10v3. (D) 20.

® Loi gidi.
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Chuong 4. SO PHUC

Céczh 1: .
Vi 2L 12 s6 thudn 40 nén 22 = ai < 2; = @iz,

b ” 10
Ta ¢ |21 — 29| = 10 & |aizg — 23] = 10 & |2g] - |ai — 1] = 10 & |z29| V1 +a? = 10 & |z] = Vi
Tit o — i ., 10]al

U 21 = aizg |21| = |aizg] = it
10 10 10 (1 104/(14+1)(1 2
V1i+a?2  V1+a? V1+a? V1+a?

Déng thitc xay ra a = £1 z; = iz,

Vay max (|z1] + |22]) = 10v/2.

Cach 2:

Dé,t 21 = a1 + bli, Z9 = Q2 + bQ’L

Goi A, B lan lugt 1a diém biéu dién ctia 21, 2o
= 1_4_(+a1 ;b1), B (9_2_; by)

= 0A (Cll ; bl) , OB (CLQ ; bg)

Ta c6 2L = 2 ? - (a1 + i) (32 — bi)
<2 | 22| | 22|

Suy ra AOAB vuodng tai O.

Ta ¢6 |z1| + |z0| = OA+ OB < \/(OA2+ OB?) - (12 + 12) = V2AB? = 10V/2.

Ding thitc xay ra OA = OB.

Vay max (|21] + [22]) = 10v/2.

Chon dap an @ O

CdAu 22. Cho cac s6 phiic z théa man |2iz — 2i292!| = |3z — 1| va |z| = 1. Diém biéu dién cho s phiic
2 ¢6 hoanh do bang

(A) —4. ®) 4. (©)-1. D) 1.

1 56 thudn 40 < ayay + biby = 0 < OA - OB = 0.

® L3i gidi.
Gia st z =a+ bt v6i a,b € R.
Ta co
12iz — 2i*?! = 3z — 1]
& |2i(a + bi) — 2(*)""%] = [3(a — bi) — 1
& |(2a — 2)i — 2b| = |(3a — 1) — 3bi
& (20— 2)2 + 402 = \/(3a — 1)2 + 902
& 5@ +b)+2a-3=0 (1)
Mit khéc |z] =1 & a®* + 0> = 1. (2).
Thay (2) vao (1) ta dugc 5+2a—3 =0 a= —1.
Chon déap an @ OJ

Cdu 23. Tim sb phitc z théa man z + 2 — 3i = 2%.
(A)z=2+i. B)z=2—1i. (C)z=3-2i (D) z=3+1.
@ Loi gidi.
bat z=z+yi (z,y € R),suyraz =z — yi.
Tacoz+2—-3i=2z< (x+2)+ (y — 3)i = 2x — 2yi.
T+ 2=2 T =2

Dong nhat hé s6 ta co & )
y—3=-2y y=1

Vay sb phiic z = 2 + 1.
Chon dap an @ O
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2. Cac phép todn sé phuc

X

CadAu 24. Mo-dun ctia s6 phiic 2z théa méan |z — 1| =5 va 17(2 + %) — 52 - Z = 0 béng
(A)V/53. (B) V34, (C) V29 va V/13. D) v29.
® Loi gidi.

Dit z=a+1bi (a; b € R).

Ta co
|z —1]=5 (a—1)* 40> =25

_ - = 2 12

17(247%) —52-2=0 17-2a -5 (a® +0°) =0
(> +b*) —2a—24=0 5[(a®+0*) —2a—24] =0
34a—5 (a* + %) =0 34a —5 (a® + ) =0
3da+5(—2a—24)=0 f[a=5
5 (a® + V%) = 34a a’ 4+ b* = 34.

Suy ra |z| = Va2 + b2 = /34

Chon dap an OJ
Cau 25. Cho sb phiic u, v théa man: |u| = |v| = 10 va [3u — 4v| = v/2019. Ta 6 |4u + 3v| 1a
(A) V/2890. V/2981. (C)v/2891. (D) v/2982.

® Loi gidi.
Ta co
13u — 4v| = V2019 < [3u — 4v|* = 2019

< (3u —4v) (3u —4v) = 2019

& (3u—4v) (3T — 47) = 2019

& 9(@)? — 12 (ut + ww) + 16(7)° = 2019.
481
12°
Tuwong ti nhu trén ta c6

Suy ra uv + uv =

[4u + 3v)* = (4u + 3v) (4u + 3v) = (4u + 3v) (4T + 30) = 16(1)° + 12 (uT + W) + 9(T)* = 2981.
Do dé |4u + 3v| = /2981.
Chon dap an @ O

. o, 2019 ) ,
Cdu 26. Cho khai trien <\/§+ x) = ag + a1 + aw? + azx® + -+ agr??. Hay tinh tong
S =ap—ay+ay — ag+ -+ azie — 2018

@ 0. 92019 @ (\/g) 1009 @ 91009

® Loi gidi.

V6i moi k € N, ta c6 ith = 1, %+ = § j#%+2 — 1 8 — iy (=) = 1, (=) = —,
(_i)4k+2 _ _]_7 (_i)4k+3 _ Z

) 2019
Xét khai trién (\/5 + a:) = ag + T + asx? + asx® + - - + agi9r?0’.
Thay x =1 ta dugc

. 2019 . . . .
(\/g—i‘@) = &0+a12—a2 —agz+a4+a5z—a6 — + - — agp18 — 20197
= (ap—as+as— - —ags) + (a1 —az+as — -+ — agg) i

2019 T 7 2019 20197 20197
Ma (\/§ + z) = 22019 (cos 5 +i-sin 6) = 22019 g + i -sin =0+41.
Suy ra ag — as + ag — ag+ -+ — asgis = 0
Chon dap an @ OJ
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Chuong 4. SO PHUC

Cadu 27. Biét rang a;b 1a cac s6 thuyc théa man a + bi = (1 + \/52) 2017. Gia tri ctia a + b bang
@(1+\/§> 8672. <1+\/§> 8671. @(\/3—1) 8672. @ <\/§_1> 8671.
@ Loi gidi.
T

1 \/§ ™
51 ==+ Y2 ) = ( T s _>_
Ta c6 1+ v/3i 2(2—1— 22) 2 COSS—H 31113

Suy ra
2017 2017
<1 + \/52) = 92017 (cos% + ¢ -sin E)

3
92017 (cos 20;77r 4 sin 20177‘(‘)

= 9216 9 (cosg + 7 - sin %) = 8672 (1 + \/§z>
— 8672 + 8672\/3,1:

a = 8672
=
{b = 8V3

= a+b:<1—|—\/§>8672.

Chon dap an @ O

Cdu 28. Cho s6 phtic z théa man |z +z| + |z — z| = 4. Goi M, m lan lugt la gia tri 16n nhét, nho
nhat ctia P = |z — 2 — 2i|]. Dat A = M + m. Ménh dé nao sau day dung?

(A)Ae [4; 3\/§>. Ae(\/3_4; 6). @Ae(Q\/?; \/ﬁ) @Ae(6; \/E).

® Loi gidi.
Gid stz =z+yi (z,y € R). y
Khi do
E
_ _ 244
|z +Z|+ |z —Z| =4
& 2z +2|yl =4
&zl +yl =2
r+y=2khiz >0,y >0 1 2 T

r4+y=-2khiz <0,y <0
r—y=2khiz>0,y<0
—zr+y=2khiz<0,y>0

Hinh biéu dién hé néi trén 1a hinh vuong ABCD nhu trong

hinh vé.

Khi d6 P=|z—2—2i| = EM v6i E(2; 2) va M (z; y).

Dé thay m = min P = d (E; AB) = EH = /2, M = max P = ED = /20.

Do do M +m = v2+ V20 € (v/34; 6).

Chon dap an @ O
CAu 29. Cho céc s6 phiic 21, 2z, thda man |z| = 6 va |20 = 2. Goi M, N lan lugt 1 cac diém biéu
dién ctia cac s6 phiic 21 va ize. Biét MON = 60°. Tinh T = |27 + 9z3|.

(A)T = 36v/2. (B) T = 36V/3. (©T =24v/3. DT =18
® Loi gidi.
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2. Cac phép todn sé phuc

Trong mét phing toa do Ozy, goi M, N lan lugt 1a diém biéu dién cac s6 phiic z; va 2.
Goi E, F lan luot 1a cac diém biéu dién cac sé phiic 3ize va —3izs.
® Theo bai ra ta c¢6 |z;| = 6 nén tap hgp cac diem M la dudng tron tam O, ban kinh R = 6, goi
1a dudng tron (C1) ; |22 = 2 = |ize| = |i] . |22] = 2 do d6 tap hgp cac diém N biéu dién s phiic
iz thudc dudng tron tam O, ban kinh r = 2, goi 1a duong tron (Cs).

@ Lai thay |3izy| = 6 va |—3iz| = 6 suy ra cic diem E, F thuoc duong tron (C).
Hon nita 3izo va —3izy 1 cac s6 phitc ddi nén FF 1a mot duong kinh cia (C4).

® Mit khac OFE = 30N nén N nim gitta O va E = MOE = 60°, suy ra tam giac MOFE la tam
giac déu canh bang 6 va tam giac M EF vuong tai M.
Khi d6 T = |22 + 922| = )z% - (3@'2’2)2’ = |21 — 3iz|. |21 + 3iz| = ME - MF.

~ % 62\/3
Nhan thiy ME - MF =2 Saypr =4 - Sayor = 4 - YR 364/3.

Vay T = 36v/3.

Chon dap an O
Cau 30. Xét cac s6 phiic z théa man (2 — z) (Z +14) la s6 thuan &o. Tap hop tat ci cac diém biéu
dién ctia z trong mit phang toa do 1a

@Duﬁ@ng tron c6 tam 1 { 1; ) ban kinh R =

nhung bd di hai diém A (2; 0), B (0; 1).
NG
5

wma

Dudng tron ¢6 tam I (1 ) ban kinh R =

@Du@ng tron c6 tam I ( —1; — ) ban kinh R =
@ Dudng tron c¢6 tam I (2; 1), ban kinh R = /5.

® Loi gidi.
Goi z =z + yi, (z;y € R).
Taco (2—2)Z+i)=2—z—y)(x—yi+i)=—a*—y* +2x+y— (z+2y —2)1.
Céc s6 phitc z théa man (2 — 2) (z+1i) la s6 thudn 4o khi —22 — 32 + 2z +y = 0 hay (z — 1) +

1\* 5 L PP '
(y — —) = —. Suy ra tap hgp tat ca cac diem bieu dién ctia z trong mat phang toa do la dudng tron

2 4
c6 tam [ (1; %), ban kinh R = \/75

Chon dap an @ ]
- P . . -2+ 14z . 2 . N Ao A
Cadu 31. Cho s6 phiic z théa man (3+1)|z| = ————— + 1 — 3i. Khang dinh nao sau day diang?
z
3 13 7 11 3
@—<|z|<2. B) = < |z| < 4 @ <|z| < —. @1<|z|<—.
2 4 4 ) 2
® Loi gidi.
. . -2+ 14 _ . .
Taco (3+i)|z| =———+1-3i (2 #0) & 2 ((3|z] — 1) + 3+ |2])i) = —2 + 14i.
z
Lay mo dun hai vé ta duge mot phuong trinh theo an |z| > 0, ta c6
2 (Blz] = 1) + B+ |2])i)] = | — 2+ 144
s |2V Bl2l = )2 + (3 +2])2 = 10v2

2
— 4 — 9
22422 —20=0% U'Z:Q 12
z

— 5 (loai) [|z| — 2. (loai)

6 8 N
Thit lai |z| = 2 ta duge z = R + SZ thoa yéu cau bai toan.

Chon dap an @ ]
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Chuong 4. SO PHUC

Cau 32. Cho cac s6 phiic 21, 2, théa man |z;| = |22| = V3 va |2, — 2| = 2. Modun z; + 2, bing

(A)2. 3. ©V2 D) 2v2.

® Loi gidi.

®@ Cach 1. Goi céc sb phiic 21 = ay + bii, 20 = ag + baei (ay, as, by, by € R.)
Ta co 21 — k9 = (a1 — CLQ) + (bl — bg)i; 21+ 29 = (CLl + CLQ) + (bl + bQ)Z

21| = a3+ 02 =3 & a? + b3 =3; |2| = /a3 + b3 =3 < a+ b3 =3. Khi d6
‘21—22’:2

=4 \/CLI—CI,Q bl—b2)2_
54 al—l—a2+b%+b2—2a1a2—2b1b2:4
< 2aq1a9 + 2b1by = 2.

Do d6 |21 + 2za| = /(a1 + a2)2 + (b1 + b2)2 = \/a? + a? + b} + b3 + 2a;az + 2b1by = /8 = 21/2.

@ Cach 2. |z; — 22 = (21 — 22)(Z1 — 21) = |21)? + |22]* — (2122 + 2071) = 4.
|21 + 22|2 = (21 + ZQ)(Z_1+Z_1) = |Zl|2 + |ZQ|2 + (212_2—|— 222_1) =8 = ’21 + 22‘ = 2\/§

® Cach 3.

Goi A, B lan lugt 1a diém biéu dién 2 s6 phtc 21, 2. O
Khi d6 tam gidc OAB can c6 OA = OB = /3, AB = 2.
Goi I 1a trung diém ctia AB. Khi d6 OI 1a dudng cao ctia
tam giac OAB,; .

OI = VOA? — AI? = \/2; |21 + 2| = 201 = 2V/2.

A L1 B
)i

@ Cach 4. Goi A, B lan lugt 1a diém biéu dién 2 s6 phiic 21, 2.
Khl dé6 tam giac OAB 6 ( OA=0B=+/3; AB=2.
— |21 + 2| = |OA + OB| = T? = OA? + OB? — 204 - OB.
Ma

OA? + OB* - AB*> OA*+0B? - AB*>
20A-0OB - 2 N

OA-OB = 0A-0B-cos (OA,0B) = 0A-0B-

Vay T2 =8 = T = 2V/2.

@ Cach 5. Ta c6 |21 + 22|* + |21 — 22|* = 2|21)* + 2]22]°.
ST =|n+nP=212+2n?—|n-—2n?=2-3+2-3-4=8=T=2V2.

® Cach 6. Chon dai dien
2 =3
Chon \/_ \/_ = |Zl + 22| =
B

il = 2v/2.

® Cach 7. Goi A, B lan lugt 1a diém biéu dién 2 s6 phiic 21, 2o.
Khi d6 tam gidc OAB cOA = OB = /3, AB = 2.
Goi I 1 trung diém ctia AB.

2\/0/12 + OB? B AB?

Ta c6 T = |z + 2| = |OA + OB| = 2|01| = =R
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2. Cac phép todn sé phuc

® Cach 8. Tinh nhanh.
Tong quat |mz; + nzi|? = m?|21 > + n2|22)? + mn (|212 + |22)? — |21 — 22/%).
Vay T = |21 + 2)? = |21> + |2> + (|21]? + |22)? — |21 — 22) =8 = T = 2v2.
Chon dap an @ O

Cadu 33. Goi S 1a tap hop tat ca cac s6 phitc 2z ¢6 phan thiyc va phan 4o 1a cic s6 nguyén thoéa man
hai diéu kién |z — 3 — 41| <2 va |z +z| < |z —z|. S6 phan ti cta tap S 1a

(A)11. B 12. (©)13. (D) 10.
o Loi gidi.
Goi z 1a s6 phitc thda man bai toan.
e {\/(a—3)2+(b—4)2 <2 {\/(a—3)2~|—(b—4)2 <2
20| < |20 ja] < Jb].
(a,beZ
1<a<b
Suyra<2<b<6
a<b
(@ —3)*+ (b—4)? <4
Béang gia tri thoa man

—_

a

2
b |4 ][3]4]5[3[4][5]6]4]5

Vay tap S c6 tat ca 10 phan ti.
Chon dap an @ d

( BANG PAP AN

1. B[22 DIJ[38 B4 c]l5. DJl6. B]l7. D]|[s. Allo. A|[10. B
11. B |[12. C |[13. D |[14. C |[15. C |l16. C ||17. C |[18. B |[19. B |[20. D
21. B |[22. C][23. A ][24. B ||25. B |[26. A |[27. A ][28. B |[29. B |[30. A |
3. C |[32. D]|33. D |
. ) ) ) — 2
Cadu 34. Cho so6 phtc z théa man (1 +1i)z — (2 — i)z = 3. Modun cta sd phfl.’cwzl1 © a2
— 1
V122 3v/10 V45 V122
D Lai gidi.
Goiz=a+bi=7%Z=a—b.
Ta co
(1414)z—(2—2)z=3
& (L+i)(a+bi)—(2—1d)(a—1bi)=3
& a+ai+bi+bi* —2a+ ai + 2bi — bi* =3
& —a—34(2a+3b)i=3
o [a=3=0_ fe==3 o
2a+3b=3  |b=2 "
L. =2z i—2(-3+2) 9 3. ~ 3V10
Khi d6 w = T = 1= —§+§1:>|w|—T-
Chondépén OJ
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Chuong 4. SO PHUC

Cadu 35. Cho sb6 phiic z = 1+ 2i + 312 + 443 + ... +2018:2°'7 ¢6 phan thyc 1a @ va phan 4o 1a b . Tinh

b—a.
(A)1. 1. (C)1010. (D) —2017.
® Loi gidi.
Ta co6
2 =142+ 3i®> + 43 + ... + 20182017
= iz =1i+ 2%+ 3%+ 4i* + ... + 20172017 1+ 20182018
= z—iz=14i+i2 4+ .. +07 - 2018?18
1 — 2'2018

= (1—i)z= —— 2018208

M3, 72018 — (i2)1009 _ (_1)1009 - 1

2
Do d6 (1 —i)z = 15 + 2018 = z = 1009 + 1010s.
—1

Vay a = 1009, b = 1010 = b —a = 1.
Chon dap an @ OJ

Cdu 36. Co6 bao nhiéu s6 phtic z théa man |z| (z —5—1i) +2i = (6 — 1)z ?
(A)1. 3. (©)4. D) 2.
® LOi gidi.
Taco |z| (z—5—i)+2i = (6—1i)z < |z| 2—5|z| —i|z|+2i = 62 —iz < z(|z| —6+17) = 5|z + (]z| — 2)i.

(*)

Mo dun hai vé ctia biéu thiic () ta dugce
12(|2] = 6 +14)] = [5]2] + (2] — 2)i]
& 2|2l = 6 — i = /25]2]2 + (|2 — 2)°
& V(12— 6)* +1 = \/25]2[2 + (2] — 2)°

Dt |z| = ¢, ¢ > 0. Phuong trinh trd thanh ¢1/(t — 6)2 + 1 = /25¢2 + (t — 2)2.
Binh phuong hai vé ta dugc

t* [(t —6)* + 1] = 25> + (t — 2)°

& (P =12t +36 + 1) = 25t% + (t* — 4t + 4)
& (12t +36 + 1) = 25t + (t* — 4t + 4)
& 1288 4+ 117+ 4t —4=0
s (t-D—-112+4) =0
t=1
t—1=0 t ~ 10,967
3 2 =
- 112 +4=0 t =~ 0,621
t ~ —0,588

Két hop véi diéu kien ¢ > 0 suy ra c6 ba gia tri clia ¢t théa méan.
5t + (t — 2)i

~— thoa man deé bai.
t—6+1

Ma ting véi méi gid tri |z| =t s& ¢6 mot s6 phiic z =

Vay c6 3 s6 phiic thda man yéu cau bai toan.
Chon dap an @ O
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2. Cac phép todn sé phuc

Cadu 37. Cho s6 phiic 1 — 2i. Diém biéu dién clia s6 phiic w = iz trén mat phing toa do la

A)Q(1;2). B) N(2;1). (©) M(1;-2). D) P(~2;1).

® Loi gidi.
Ta c6 w=1iz=1(1—2i) =2+1.
Vay diém biéu dién ctia s6 phitc w 1a M(2;1).
Chon dap an @

Cdu 38. Cho s6 phiic z théa man 2|z| = |22 + 4]. Tim gié tri 16n nhat cta |z|.

(A)1+ 5. (B) 3+ /5. (C©)1+3V5. D) V6 + V13

 Loi gidi.

® Cach 1. Dit z = z + yi. Ta co

2|z| = |22 44

2v/ 2% + y? —\/ —y? +4)% + (2zy)?
Aa? +y?) = (2° =y’ +4)° + (22y)?

(22 +9y*)* +42® — 12y° + 16 = 0

—(@* + )+ 12(2* + ) — 16 = 162° > 0
6-2v5<a’+y?<6+2V5

2l = V22 + 2 < V6+2V5=1+V5

Vay gié tri 16n nhat ciia |2| 1a 14+ /5.

SIS A

4

® Céach 2. Ap dung bat ding thic trong s6 phiic, ta c6
ot 2 > [loal = J2al] = 122+ 4] > [l — | — ]l = [Jof? — 4] = [ef? — 4 Khi |} > 2.
Theo dé ta c6 2|z| = |z|> +4 > |2]* —
=20z > 2P —4 e |22 22| +4< 01 —V5 < |z| < 1+5.
Vay gié tri 16n nhit ciia |2| 1a 1+ /5.

Chon dap an @

4

Cdu 39. Cho s6 phitc z théa man |(2+4)z + 8 —i| = 5. Tap hop cac diém biéu dién s6 phiic 1a mot

duong tron tam I ¢6 toa do la

(A)I(3;-2). 1(—3;2). (C)I(-8:1). (D) I(8;-1).

® Ldi gidi.
Gia st z = = + yi.
8—1 5)
Ta c6 [(2+i)z+8—i| =5 < z—2+§ = Slz+3-2=Vse (1+3)2+ (y—2)? =

Vay tap hop diém biéu dién s6 phtic z 1a duong tron tam I(—3;2), ban kinh R = /5.

Chon dap an

5.

0

Cdu 40. Tinh dién tich hinh phang giéi han béi céc diém biéu dién cac s6 phitc thda man |z + 2 — 4|+

|z —4— i = 10.

(A) 157, 127. (C)20m. (D) Dap 4n khac.

® Loi gidi.
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Chuong 4. SO PHUC
Goi M (x;y) 1a diém biéu dién ctia s6 phitc z = = + yi (7, y € R).

242 —i|+ |z —4—i] = 10
& |le+yi+2—i|+|lr+yi—4—1i =10

e VE+22+(y—12+ /(- 42+ (y — 1)2 = 10.

bat A(—2;1), B(4;1) = AB = 6.

Khi d6 phuong trinh tré thanh M A+ M B = 10.

Vay tap hop nhitng diém M théa man phuong trinh 1a mot elip c6

do dai truc 16n 2a = 10 = a = 5; tieu cy 2c = AB =6 = ¢ = 3;

do dai truc bé 2b v6i b = a? — ? = 16 = b = 4.

Dién tich hinh phang gidi han bdi cac diém biéu dién cac s6 phiic théa man |z + 2 — i|+]z — 4 —i| = 10
la dién tich Elip trén c¢6 S = mab=7m-4-5 = 207.

Chon dap an @ O]

Cdu 41. Tap hop cac diem biéu dién ctia s6 phiic z théa man |z + 1 — 2i| = [z — 2 + i| 1a mot duong
théng c6 phuong trinh

@x+3y:0. 3x—y:0. @x—y:O. @x+y:0.
® Loi gidi.
Goi s6 phiic 2z thoa man dé bai la 2 = x +yi (x, y € R). Ta ¢6

2 41— 2i] =z — 2+
& [(x+yi)+1—2i =|(x —yi) — 2+

< |(z+1)+(y—2)i = |(z —2)+ (1 —y)i
s (2+1)*+y—-27%=(2—-2>%*+(y—1)*

& 3r—y=0.
Vay tap hop cac diém biéu dién ctia s6 phic z 1a duong thing c¢6 phuong trinh 3z —y =0 .
Chon dap an @ O
Cdu 42. Cho s6 phiic z théa man (3 +2i)z + (2 —i)? = 4+ 4. Hiéu phan thyc va phan 4o ciia s6 phiic
z la
(A)2. ® 3. o1 (D)o.
@ Loi gidi.

® Cach 1. Goi s6 phiic 2z thoa méan dé bai la z = a + bi (a, b € R). Ta ¢6

(B4+2)z+(2—i) =4+
(3+2i)(a+bi)+(2—i) =4+
(34 2i)(a+bi) =4+i—(2—1i)?
(3a —2b) + (2a + 3b)i = 1+ 5i

3a —2b=1 a=1
< =a—b=0.
20 +3b=5 b=1

(I R

Vay hiéu phan thic va phan 4o clia s6 phiic z 1a 0.

A4i—(241)
342i=1+i"

® Cach 2. Taco 34224+ (2—i))=4+ie 2=
Vay phan thyc a =1, phan dob=1=a — b = 0.
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2. Cac phép todn sé phuc

Chon dap an @ O

Cau 43. Cho s6 phiic z thda man |z — 1| = 2. Tap hop cac diém biéu dién s6 phitc w = (14 +/34)z +2
1a mot duong tron, ban kinh ctia duong tron dé bang

A)s. ®s. ©4. D2

® Ldi gidi.

® Cach 1. Giastw =a+bi (a, b € R). Ta co

a+bi=(1+V3i)z+2

a—2+bi

14 /3

a—3+ (b—+3)i
14 /3i

a—3+ (b—+/3)i
1+ /3i

\/(@—3)2—1-(6—\/3)2

= =2
2

& \/(a—3)2+(b—\/§)2:16.

& z—1=

=2

2 2 ~ Z 2
Do d6 tap hop cac diem biéu dién s6 phiic w 1a duong tron (z — 3)% + (y — \/§) = 16.

Suy ra ban kinh ctia duong tron doé la 4.

@ Cach 2. Tacow —2=(1+V3i)zew—2—1—3i=(1+3i)(z—1).
Suyra‘w 3 — \/_z)—‘1+\/_z)z—1‘ ’w— 3—|—\/_ ‘—‘1—{—\/_2‘]2—1](:)‘10— 3+\/_z):
4.

2 2 ~ Z 2
Do d6 tap hop cac diem biéu dién s6 phiic w 1a duong tron (z — 3)% + (y — \/§) = 16.
Suy ra ban kinh ctia duong tron doé la 4.
Chon dap an @ O

Cdu 44. Xét cac so6 phiic z thoa man (z — 44)(Z + 2) 1a s6 thuan &o. Biét rang tap hop tat ca cac
diém biéu dién ctia z 1a mot duong tron. Tim toa do tam ctia dudng tron doé.

@) (-1;-2). (-1;2). ©@2). D (1;-2).
® Loi gidi.
Goi z =z +yi, (z, y € R). Ta co
(z—4i)zZ+2) = (v+yi—4i)(rv—yi+2)

= z2(x+2)+yly—4)+ (x+2)(y — 4)i — xyi.
(2 —44)(Z+ 2) 1a 86 thuan 4o & x(z +2) +y(y —4) =0 & 2® + y* + 20 — 4y = 0.
Vay tap hgp tat ca cac diém biéu dién ciia 2 1a mot dusng tron c6 tam 1(—1;2).
Chon dap an @ 0

Cau 45. Xét cac s6 phiic z thda man (z + 2i)(Z — 2) 1a s6 thuan do. Biét rang tap hop tat ca cac
diém biéu dién ctia z 1a mot dudng tron, tam cia dusng tron dé cé toa do 1a

(A) (1;-1). (151). ©)(~1;1). D) (~1;-1).

® Loi gidi.
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Chuong 4. SO PHUC
Goi z =z +yi, (x,y € R). Ta co

(24+20)(Z—-2) = (v+yi+20)(x—yi—2)
= [+ +2)i(x+2) -y
= 2(x+2)+yly+2)+[(z +2)(y +2) — zy] .
(z+2i)(z—2) 1a s6 thudn do & z(z +2) +y(y+2) =0 < 22 + y? + 22 + 2y = 0.

Vay tap hop tat ca cac diém biéu dién clia z 13 mot duong tron c6 tam I(—1; —1).
Chon dap an @ O

Ca@u 46. C6 bao nhiéu sé phiic z théa man z 4 |z°7 — 1 — 22 =07
(A)1. 3. (©)2. D)o.
® Loi gidi.

Ta cb

3
z+|z\2i—1—zli:0

3
= z:1+(1—|z|2)i

3 2
= ]z\:\/1+(z—|z|2)

9 3
& [ =1+ o5 = Saf + o

& 16]z|* — 40|z +25 =0

5
2
& ==
o =2
3 1
= z:1+(1—|z|2)i:1—§i.

Vay ¢6 1 s6 phiic thda man dieu kién bai toan.

Chon dap an @ O

Cdu 47. Co6 bao nhiéu s6 phiic z théa man |z — 1 + 4| = /10 va -

(A)4. ®) 2. (©)3. D) 1.
® Loi gidi.

Dat z — a + bi, (a, b € R). Dieu kién z # 4.
Taco |z —1+i] =10 < (C1) : (a— 1)® + (b+1)? = 10 ¢6 tam I,(1; —1) ban kinh R, = 1/10.
z2—2 a—2+bi (a—2+bi)(a—4— W) ) \

= = la s0 thuan & —2)(a—4) + b =0.
gy Rl > AT a so thuan 40 < (a —2)(a — 4) + 0
Do d6 (Cy) : (a — 3)* +b* = 1 1a dudng tron c6 tam I»(3;0) ban kinh Ry = 1.
Tacé LI, =/(3-1)2+ (0— (=1))2 =5 < Ry + Ry nén (Cy) cit (Cy) tai hai diém phan biét.
Do z =4 € (Cy) N (Cy) nén c6 duy nhat 1 s6 phic théa man diéu kién bai toan.
Chon dap an @ O

2 , .
1 1& so thuan 4o.

Cdu 48. Tinh téng clia tat ca cac gia tri cia tham s6 m dé ton tai duy nhat sé phitc z thod man

dong thoi |z| = m va |z — 4m + 3mi| = m? .

A4 6. ©)9. D) 10.

® Loi gidi.

B L& Quang Xe w SBT: 0967.003.131



2. Cac phép todn sé phuc

Dit 2 = 2 + yi, (z, y € R). Ta c¢6 diém biéu dién z 1a M (x;y).

Vi m = 0, ta c6 z = 0, thod man yéu cau bai toan.

Véi m > 0, ta c6 |z| = m < M thudc dudng tron (C;) tam 1(0;0) ban kinh R = m.

|z — 4m + 3mi| = m? & (z — 4m)? + (y + 3m)? = m? & M thuoc duong tron (Cy) tam I'(4m; —3m)
ban kinh R’ = m.

C6 duy nhat mot s6 phiic z thod méan yéu cau bai todn khi va chi khi (C}) va (Cy) tiép xtic nhau

5m=m?+m

II'=R+R , m =4
s | L&) dm=|m"—m| &
II"'=|R - R| =
m >0
Két hop v6i m = 0, suy ra m € {0;4;6}.
Vay tong tat ca cac gia tri cia m 1a 10.
Chondé,pém@ ([l
o~ £ P m+1 ~ 2, ., . 2 2 .
Cadu 49. Cho s6 phic 2 = ———————, (m € Z). Tim cac gia tri ctia m de |z — 1] < 1.
1+m(2i—1)
@ 0. . 1. @4. @ v 0.
® Loi gidi.
} m+ 1 . m+1—(1=-m)i+2m 3m+1—(1—m)i
Tacbz2=———F &S 2z—1= , = —.
1+m(2i—1) 1 —m+2mi 1 —m+2mi
Khi do
z—1<1
3 1—(1- '
o Pmrl-l-mi)
1 —m+2mu

& Bm+1)2+1-m) < (1-m)+(2m)?

3m+1—(1—m)i
& - <1
1—m+2mi

& (m+1)(bm+1) <0 me (—1;—%).

Vay khong ton tai m € Z théa man diéu kién dé bai.

Chon dap an @ OJ
Cau 50.
Hai diém M, N trong hinh vé bén lan lugt 1a diém biéu dién y
$6 phtic 21, 2o. Biét ON = 20M = 2/5. N
M
1202
O x
Gid tri ctia |2? 4 22| bang
(A) 513, 5v/37. (C)5v21. (D) 5/11.
® Loi gidi.
Tit gia thibt ta c6 { ON = |z,| = 2/5.
MON = 120°

:>\zl—22]:MN:\/OM2+ON2—20M-ON-COSJ\707V:\/£.
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Chuong 4. SO PHUC

|-
Khi 6 { |~ T

_1 1' 1 2 :ﬁ

Z9 |22|
Dt 2L FETIN a’+b* = - a’+ b =4 - a=-—1
at — = a 7
" 2 (a—1)2+b=7 —2a+5="7 b=+V3.

2 2

= 14 Bis |24 2] = | ﬁ) +1 :5‘(—11\/51') +1‘:5‘—1i\/§¢‘:5\/13.
29 )
Chondépén@ O

Cdu 51. Cho sb6 phitc z thay ddi théa man |z — 1| = 2. Biét ring tap hgp cac sd phic w =
(1+ 3i) 2+ 2 la dudng tron c6 ban kinh bing R. Tinh R.

(AR =38, B R=2 (CR=16. D) R=4.

® Loi gidi.

Dat w =z + yi, (z, y € R).

w=(1++3i)z+2

w=(14+V3i) (2= 1)+ 3+ V3i

‘w—?)—\/gz":‘(l—l—\/gz’)(z—l)’

‘w—3—\/§@"=4

‘x—3+(y—\/§)i‘:4

(r —3)%+ (y — V3)* = 16.

(I

Vay tap hop céc s6 phiic w 1a dudng tron tam I(3;/3), ban kinh R = 4.
Chon déap an @ O

CdAu 52. Trong mat phang Ozy , goi (H) 1a hinh biéu dién tap hgp cac s6 phiic z théa man |7z — 2| <
10. Dién tich ctia hinh (H) béang

o Dl 3 O

2 127 2
® Loi gidi.
bat z=z+yi, (z,yeR) = Z =12 — yi.
2 2
Ta c6 |72 — 2| < 10 = 3622 + 64y> < 100 & 1o + o < 1.
36 64
N xQ y2 N ~ 2 . , 2, ~ z X ~ 10
Phuong trinh 455 + 155 = 1 1a phuong trinh cta Elip ¢6 truc 16n va truc bé lan lugt 1a 2a = 3
36 64
5
2b = —.
2 5 5 25
Theo cong thic tinh dién tich Elip ta ¢6 S = mab =7 - 31 1—27T
Chon dap an @ O

Cadu 53. Xét cac s6 phiic z thoa man diéu kien (z + 1 —4)(z — 4) la s6 thuyc. Biét rang tap hgp cac
diém biéu dién hinh hoc ctia 2 1a mot duong théng. He s6 goc ciia duong thing dé 1a

(A) 1. ® 1. (©)-2. D) 2.

® Loi gidi.
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2. Cac phép todn sé phuc

Dat z =z +yi, (z, y € R) .

Taco (z+1—-0)zZ—i)=(+yi+1—i)(z—yi—i)=(2®+2+y>*—1)— 2r+y+ 1)

S6 phitc (2 +1 —i)(z — i) 1a s6 thuyce khi 2z +y + 1 = 0.

Suy ra tap hop tat ca cac diém biéu dién ctia z trong mit phing toa do la dudng thing c6 phuong
trinh 2z +y+1=0&y= -2z -1

Do d6 hé s6 goc ctia duong thang la —2.

Chon dap an @ O
Cau 54. Cho s6 phiic z théa man |z — 1 + 3i| = 3v/2. Biét riing s6 phiic w = (1 —42"19)(Z + 34) +2019
c6 tap hgp céac diém biéu dién thuoe dudng tron (C). Dién tich S ciia hinh tron (C) bang

(A) 187 367 (©)or. (D) 127,
® Loi gidi.
Taco |z —1+43i|=3vV2=|z—1+3i| =3vV2= [z 1 —3i| =3V2.
Khi d6

w=(1—*"Y)(z+3i) +2019 = (1 +i) ((Z — 1 — 3d) + (1 + 6i)) + 2019
hay w=(1+4)(z—1—3i)+2014+T7i
& w—2014—-Ti=(1+4)(z—1-30)
= |w—2014—T7i] = |(1+14)(Z — 1 — 3i)|
= |w—2014 —7i| = |(1 +4)||(Z— 1 — 3)]
= |w—2014 — 7i| = 6.
Vay tap hgp diém biéu dién 1a dudng tron (C) c6 tam 1(2014;7) va ban kinh R = 6.

Suy ra dién tich ctia hinh tron (C) 1a S = 7R? = 36m7.
U

Cdu 55. Cho s6 phitc z ¢6 mo dun bing 2v/2. Biét réing tap hop diém trong mat phing toa do biéu
dién cac s6 phiic w = (1 —4)(z+ 1) — i 14 dudng tron cé tam I, ban kinh R. Téng a + b+ R bing

(A)5. 7. ©1. D) 3.
® Loi gidi.
Goi w =z +yi (z, y € R). Theo dé ta c6

w=1-i)(z+1)—i

- Z:(gj_l)lt(éy+2)i

L) = (x—1)1+_(iy+2)z'
o 25 (m—1)1+_(lfy+2)z'
N 2\/52\/(56—1)\2/;@—2)2

& (z—10°+(y+2)*=16.

Tap hop diém biéu dién cho s6 phitc z Ia dudng tron ¢ tam I(1; —2) va ban kinh R = 4.
Vay tong a + b+ R = 3.

Chon dap an @ OJ
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Chuong 4. SO PHUC

CdAu 56. Cho s6 phiic z thda man |z| = 3. Biét ring tap hop diém biéu dién s6 phitc w = Z + i la mot
duong tron. Tim toa do tam cia duong tron do.

(A) (0;1). (0;—1). ©) (~1;0). D) (1;0).

® Loi gidi.
Goiw =z +vyi (x,y € R).
Tacow=zZ+1&Z2=w —1.
Ma|z| =3 zl=3 w—il=3&|r+(y—1i=322+(y—1)?=09.
Vay tap hop diém biéu dién s6 phitcz w 1a duong tron tam 1(0;1), ban kinh R = 3.
Chondépén@ O
z—1+4+1

m 1a s6 thuc. Tap hop céc diém biéu dién ciia s6 phiic
2+ 2Z)i

Cadu 57. Xét cac so phiic z théa man

w = z la parabol c¢6 dinh
1 3 11 1 3 11
() e et e
@ 4’ 4 2°2 @ 27 2 @ 4’4
® LOi gidi.
Goiw =z +yi (x,y € R).
z—14+i  20—-1+4+Q2y+1)i
(z4+2)i+1 1+ dxi ‘
z—1+1

Ta c6 z = 2w = 2z + 2y1 =

1
<:>—8x2+4x+2y+1:0<:>y:4:c2—2x—§.

, v rx . 1 3
Vay tap hop diem biéu dien cho so6 phtic w 1a parabol ¢6 dinh [ (Zl’ _Z_l)
Chon dap an @ O

Cdu 58. Cho sb phiic z thda méan |z — 1 + 2i| = 2. Tap hgp diém biéu dién s6 phiic w = : :

—1

trong

mat phang toa do Oxy la dudng tron c6 tam la
C 1 3 .B 13 C 3 1 C 31
2" 2 272 2" 2 2’2

® L3i gidi.

- z7=(1—-1i)w.
—1

|z —142i| =2
& [2-1-2i|=2
& |(1—idw—1-2i=2
) (w1220
1-— — =2
< ‘( Z>(w 1= ’
1+2
s |(1—i)|‘(w— = ’)‘

1 3.

—1

13

Tap hop diém biéu dién s6 phiic w 1a dudng tron c6 tam I (—5; 5), ban kinh R = /2.

Chon dap an @ O
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2. Cac phép todn sé phuc

Cdu 59. Trong mat phing toa do Oxy, goi (H) la tap hop cac diém biéu dién hinh hoc ciia sé phiic
|z +7%| > 12

|z —4—3i] <2V2

(A) dr — 4. (B) 87 —8. (©)2r —4. (D) 8r — 4.

® Loi gidi.

z thdéa méan { Dién tich ctia hinh phang (H) la

@ Cach 1. Trong mat phang toa do Ozy, diém biéu dién s6 phiic z = x + yi la diém M (z;y). Ta

co
>6
{|z+z|212 {szm x; 6
- = x —
— 4 —3i] < 2V2 r—4)°+(y—3)> <8 -
Hinh phang (H) la hinh t6 dam trén hinh vé. y
Ta c6 IA = IB = 22, ID = 2 va AB = 2AD = A
9WTAZ —ID? = 4, suy ra AIB = g
1
Goi Sy la dién tich hinh quat AIB, ta c¢6 S, = ZWRQ' 5 \
1
Dién tich tam giac AIB la Sy = EIA -IB =4. D
Vay dién tich hinh phiang (H) la B
Sy =51 — Sy =2m — 4.
e 0 i 6|7

® Cach 2. Hinh phang (H) dugc biéu thi 1a phan t6 mau trén hinh vé, 13 hinh gi6i han béi duong
tron (C) c6 tam 1(4;3), ban kinh R = 2/2 va dudng thing = = 6.
Taco(x—4)+(y—3)0? =8 (y—3)*=8—(z—4) o y=3+8—(z—4)2
(C) cit duong thang y = 3 tai 2 diém c6 toa do (4 £ 2v/2;3).
Goi Sy 1a dién tich ctia hinh phang gisi han béi cac dudng y = 3+ /8 — (v — 4)2, y = 3, x = 6,
r = 4V/2.
44+2v/2

Ta c6 Sy =259 =2+ / <3+\/8—(a:—4)2> dr =~ 2,2831.

Chon dap an @ ]

=]

( BANG DAP AN
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Chuong 4. SO PHUC

BAI 3. BAITOAN QUY VE GIAI PHUONG TRINH, HE
PHUGNG TRINH

BAI TAP MINH HOA

Cdu 1. C6 bao nhiéu s6 phiic z théa man |z — (6 + 8i)| =2 va z - z = 64.

(A) 3. 4. (©)2. D) 1.
® LOi gidi.

Goi z =z + yi (z,y € R).

— (6 + 8i)| =2 —6)? -8)=4 (1
kg {76 FB0 =2 _ [ =67+ (-8 =4 (1)
2.z =064 r“+y =64 (2)
Trong mat phing toa do Oxy thi
(1) 1a phuong trinh ctia duong tron (C}) c¢6 tam I(6;8), ban kinh Ry = 2.
(2) 1a phuong trinh ctia duong tron (Cs) ¢6 tam O(0;0), ban kinh Ry = 8.
Vi OI =+/62 + 82 = 10 = R; + Ry nén duong tron (C}) va (Cs) tiép xtic ngoai nhu hinh vé.

Y
10

—10 0] 10T

—10

Suy ra hé phuong trinh (1), (2) ¢6 nghiém duy nhat.
Vay c6 dung 1 s6 phiic théa man ycbt.
Chii y: Ta c6 thé tim nghiém ciia he phuong trinh (1), (2) nhu sau

22+ 9% — 120+ 96 — 16y = 0
He (1), (2) 2, o _
' 4+y —64=0
3r+4y—40=0
Py —64=0
24
{L'ZE
T 32
Y75
N 24 32,
z2=—+ —i.
) 5)
Chon dap én@ OJ
Cdu 2. Cho sb thyc z,y théa man (2z — y)i+ y(1 —2i) = 3+ 7i véi i 1a don vi do. Gia tri cta 2% — zy

bang

(A) 30. 40. (©)10. (D) 20.
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3. Baitodn quy vé gidi phuong tfinh, hé phuong tinh
® Loi gidi.
Ta co

2r—y)i+y(l-20)=34+T7 & y—3+R2x—-3y—"7)i=0
y—3=0
20 =3y —7=0

y=3
r = 8.

Suy ra 22 — zy = 40.

Chondépén@ O
Cdu 3. Cho s6 phtic z théa man 3z + (1 +4)z = 1 — 5. Tim mo dun clia z
(A) 2] =5. ®) |2| = V5. (©) 2] = VI3, D) || = V0.
® Loi gidi.
Goiz=a+bi=Z=a—W
Ta co
354+ (14+d)2=1-5i < 3(a—bi)+(1+i)(atbi)=1—5i
& 3a—3bi+a+bitar—b=1-5i
& (da—b)+(a—2b)i=1-5i
da—-b=1
< {a—?b:—E)
a=1
< {b:B
= z=143i= |z| = V10
Chondépén@ O
Cdu 4. Cho s6 phiic z théa méan diéu kien (1 + 2i)%z + z = 4i — 20. Tim |z|.
(A) |z| = 25. 2| =1T. (©)|z] = 4. D) |2| = 5.
® Loi gidi.
Goi z =a+ bi v6i a,b € R.
Ta co
(1+20)°2+2=4i—20 & (1+4i—4)(a+bi)+a—bi=4i—20
—3a—4b+a = —-20
< {4a—3b—b:4
a=4
{b:3
= z=4+4+3i=|z|=5.
Chondépén@ ([l
Cadu 5. C6 bao nhiéu s6 phiic z théa man (1 +4)z + (2 —i)z2 =13+ 2i ?
(A) 4. ® 3. (©)2. D) 1.

® Loi gidi.
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Chuong 4. SO PHUC

Goi z =z +yi (z;y € R). Khi do6

1+9)z2+2-9)2=134+2i & (1+i)(z+yi)+2—i)(v—yi)=13+2i
& r—y+(r+yi+2e—y—(r+2y)i=13+2i
& Jr—2y—yi=13+2
{33:—23/:13
&

(3
—

Vay z = 3 — 2i.
Chon dap an @ O
Cadu 6. Cho s6 phitic z théa man: z(1 — 2i) + z - = 15 + 4. Tim modun ctia s6 phtc z ?

(A) 2] =>5. 2] = 4. ©) 2] = 2v5. D) |2 = 2v3.
@ Loi gidi.
Dat z = a+ bi, (a,b € R), ta c6
A1=20)+zi=15+i < (a+bi)(l—20)+(a—bi)-i=15+1i
S a—2ai+bi+2b4+ai+b=15+1i
& (a+3b)+ (b—a)i=15+1i

a+3b=15
{b—azl
a=3

= {b:4

= z=3+4i=|z|=5.

Chon déap an @ OJ

Cdu 7. C6 bao nhiéu s6 phiic z théa man diéu kien |z -z + 2| =2 va |z| =27
(A)2. 3. ©1 D) 4.
® Loi gidi.
Cach 1: Dat z =z + yi (x,y € R).
[+t tyil =2 [la+d) +yil=2  [@+4)?+y =4 (C1)
O 0 e e LI
S6 s6 phiic z théa man yéu cau bai toan 1a s giao diém ciia hai dudng tron (C;) va (Cy).
Duong tron (Cy) ¢6 tam I;(—4;0), ban kinh Ry = 2, dudng tron (C3) c6 tam I3(0;0), ban kinh Ry = 2.
Kiém tra thay I;I, = R; + R,. Vay hai dudng tron tiép xtic ngoai, s6 giao diém 1a 1 .
Cach2: Taco|z-z4+z|=2< 2| |24+ 1|=2<z4+1|=1< |2+ 1| =1L
2| =2
lz+1] =1
Goi A la diém biéu dién ctia s6 phitc z thi A 1a giao diém ctia dudng tron (Cy) tam O(0;0), ban kinh
R =2 va duong tron (Cy) tam I(—1;0), ban kinh R’ = 1.
Mit khac ta c6 OI =1 =R — R = (C}) va (Cs) tiép xtic trong, vay s giao diém la 1.

Theo dé ta co {

Vay sb phiic z théa man 2 phuong trinh

Chon dap an @ (Il
Cadu 8. C6 bao nhieu s6 phitc z thda man |z —2+3i| = [z + 1 —i| va [2]? +2(z2 +2) =5 7

A)1. (®)o0. ©2. D)4
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3. Baitodn quy vé gidi phuong tfinh, hé phuong tinh
® Loi gidi.
Cach 1: Dat z =z +yi (z,y € R). Ta co

=243 =]z4+1-i & (-22+y+3)°=(@+1)*+(y—-1)

62 — 11
o 6r—8y—11=0oy= 5”8 .

Khi do

2P +2(z+2)=5 & 2®+y*+2@+yi+z—yi)=5
& 2?4y 44 -5=0.

Thay vao, ta dugc

6x — 11\
m2+( x8 ) +4r—-5=0 < 1002>+ 1242 — 199 = 0

R

50
<~ .
—31 — 44/371
rT=———
50
. —31 4+ 44371 —-92 + 3371 —31+ 44371 —92 + 3v371\ .
Véizg=— ——=y=———"—= 2= - i
50 50 50 50
» —31 — 4371 —92 — 3v371 —31 —4+/371 —92 —3v371\ .
Voo = —"F—=V= "5 T*% 50 + 50 "

Vay c6 hai s6 phiic théa man yéu cau bai toan.

Cach 2: S6 cac sb6 phiic z thoa man yéu cau bai toan bing s6 giao diém ctia duong thing A: 6z —
8y — 11 = 0 v6i duong tron (C): 2% +y* +4x — 5 = 0.

Duong tron (C') ¢6 tam I(—2;0) va ban kinh R = 3.

—12-11 23 . ?
Ta c6 d(I,A) = |62—\/ﬁ2’ =19 < R nén A cat (C) tai hai diem phan biét.
Do d6, c6 hai s6 phiic thda man yéu cau bai toan.
Chon dap an @ O
Cau 9. Cho sb phiic z = a + bi(a,b € R) théa (2 + 3i)z + 22 = 16 + 3i. Tinh gia tri biéu thic
P =3a+0.
(A) P =—11. (B P=17. ©P=-1 D) P=1.
® Loi gidi.
Ta co

(2+43i)z2+22=16+3i < (24 3i)(a+bi)+2(a—bi) =16+ 31
& (4a — 3b) + 3ai = 16 + 3i

o a=1
b= —4.
Vay P=3a+b=—1.
Chon dap an @ OJ
Cadu 10. Cho s6 phiic 2z théa man (3+1) -z —i-z =7 — 6i. Modun ctia s6 phiic 2 bang
(A)25. 2V/5. ©V5. (D) 5.
® Loi gidi.
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Chuong 4. SO PHUC
Ditz=z+yi (r;yeR)=Z=z—yi.
Khi d6

B4i)z—iz=T—6i « (3+i)(z+yi)—i(z—yi)=7—6i
& (Br—2y)+3yi=T7—06¢

3r—2y=17
~
3y = —6

= z=1-—2.

Vay |z| = /12 + (-2)2 = V5.

Chon dap an @ O
Cau 11. Cho sb phtic 2 thod man z(1 + 2i) — 2(2 — 3i) = —4 + 12i. Tim toa do diém M bicu dién s6
phtc z.
(A) M(3:1). M(3;—1). (C)M(-1;3). (D) M(1;3).
® Loi gidi.
Giad stt z = a + bi(a,b € R). Suy ra Z = a — bi.
Khi d6

2(1420) —Z(2—-3i) =—4+12i & (a+bi)(1+2i) — (a—bi)(2—3i) = -4+ 12i
& —a+b+ (ba+3b)i =—4+12i

—a+b=—4
5a + 3b =12

N a=23
b= —1.
Do d6 diém M biéu dién s6 phitc z c6 toa do 1a (3; —1).
Chon dap an @ O
Cdu 12. AY
Cho s6 phtic z thod man (1 + 3i)z — 37 = —5 + 7i. Diém ndo sau day
trong cac diém M, N, P, biéu dién cho s6 phiic z ? M '___1_____, N
2 2 2 2 |
(A) Diém M. Diém N.  (C)Diém P. (D) Diém Q. ! ! .
| 1 \
—1i O
boofood
P -1 Q
® Loi gidi.
Gia stt z = a + bi(a,b € R). Suy ra Z = a — bi.
Khi dé6
(1+30)z—32=-5+T7i & (1+3i)(a+bi)—3(a—0bi)=—-5+Ti
& —2a—3b+ (3a+4b)i = =5+ Ti
—2a—3b= -5
=
3a+4b="7
N a=1
b=1.
Do d6 diém biéu dién cho sb phitc z c6 toa do 1a (1;1) 1a diém N trén hinh vé.
Chon déap an @ O
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3. Baitodn quy vé gidi phuong tfinh, hé phuong tinh

Cdu 13. Cho sb phtic z thod man (2i +3)z — (1 — i)z = —2 + 8i. Khoang cach tit diém biéu dién cho
s6 phiic z trén mit phang toa do Oxy dén diem M (1;2) bang

A1 B 2. (©)s3. D) 4.
® Loi gidi.
Gid st z = a + bi(a,b € R). Suy ra Z = a — bi.
Khi do6
(2043)z—(1-9)z2=-2+8 & (2i+3)(a+bi)—(1—1)(a—bi)=—-2+8i
& 2a—b+ (3a+4b)i = -2+ 8i

2a —b= -2
<~
3a+4b =28

o a=10
b=2.
Do d6 diém N bieu dién cho s6 phitc z ¢6 toa do 1a (0;2).

Ta c6 khoang cach can tim 1a M N = 1.
Chon dap an @ OJ

Cau 14. Cho cac s6 thyc a, b thoa man i[2(a —5) — 7i] = b+ (a+3)i, véi i 1a don vi ao. Tinh a—b

A)2. (B) 6. @12 D)3

® Loi gidi.
Ta co
i20a—5)—Ti|=b+(a+3)i & T+2a—>5)i=>b+(a+3)i
b="17
=
a+3=2(a—>5)
b=17
a=13
= a—b=13-7=6.
Chondépén@ O
Cadu 15. Cho s6 phiic 2z thdéa man |z| — 2z = —7 + 3i + 2. Tinh |2|.
13 25
Bz =5. ® |+ =3. Ol =+ D=7

® Loi gidi.
Goi z =a + bi, (a,b € R). Khi d6
2| =22 = -T+3i+2z & Va>+12—2a—bi)=—T+3i+a+bi
Va2 + 12 —2a=—-T+a
{Qb:?)—l—b
b=3
{ Va2 4+9=3a—-7
b=3
& 3a—-72>0
{a ’+9=(3a—-T7)*
4
b
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Chuong 4. $& PHUC

= 2=4+3i
= |z| =5.
Chondépz’m@ OJ
Cdu 16. Tinh mo dun clia s6 phiic z thoa man z(1+2i) +z(1—i)+4—i = 0 v6i i la don vi do.
(A) V6. ®) V5. ©va. D) V3.
® Loi gidi.
Gia st z =z + yi,z,y € R.
Ta co
2(14+20)+21—1)+4—-i=0 & (z+yi)(1+2)+(x—yi)(1—i)+4—i=0
& (2r—-3y+4)+(z—-1)0i=0
20 -3y +4=0
=
r—1=0
=2
o {y
=1
= z=1+4+2
Chondé,pén O

Cdu 17. Tim tap hop T gdm tit ci cac sb phiic z thoa man dong thai hai didu kien |z| = v/2 va 22
1a s6 thuan 2o.

(AT ={-1—i;1—i;—1+i1+7}. B)T={1-i1+i}.
OT={-1+i}. D)T={-1-i}.
® Loi gidi.

Ditz=a2+vyi (z,y€R)=22=(z+yi)?=2%—19y>— 2y
Khi d6 |z| = V2 < 22 + > =2; 2% 1a s6 thuan 4o nén ta c6 22 — 32 = 0.

Tu do ta c6 hé
24yt =2 =1
2 2 = 2 2
x* =y =0 x* =y =0

r ==l
y =1
r=1y=1
r=1y=-1
- Y
r=—-1lLy=1
r=—-1y=-1
Chondépén@ O
Cdu 18. Cho s6 phtic z =a+bi (a,b € R) théoa man (1 +4)z+2zZ =3+ 2i. Tinh P =a +b.
1 1
(AP=1. P:—é. @P:§. DP=-1.
® Loi gidi.
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3. Baitodn quy vé gidi phuong tfinh, hé phuong tinh

Taco (1+4)z+22=3+2i = (1+i)(a+bi)+2(a—bi)=3+2i

& a+bi+ia—b+2a—2bi =3+ 2

3a—b =3
a—b =2
1
a = —
o 2
b= -2
5
Vay P=a+b=—1.
Chondépém@ OJ
Cau 19. Cho s6 phiic z =a+bi (a,b € R) théa man z + 1+ 3i — |z]i: = 0. Tinh S = 2a + 3b.
(A)S=—6. B)S=6. (C)S=-5. D)S=5.
® Loi gidi.

Tacoz+1+3i—|efi=0% (a+1)+ (b+3—Va?+152)i=0.

a+1=0 a=—1
&
b+3—Va2+02=0 VI+2=0+3

OISR
*
1+b% = (b+3)?
b>-3 A
& 4 &b=—-.
h= —— 3
3
a=—1
Vay b 4 =S=2a+3b=—6.
T3
Chondépén@ O
Cau 20. Goi S 1a tap hop céc s6 phiic 2z théa man diéu kien z* = |z|. S6 phan tit clia z 1
A7 B)6. (©)5. D) 4.
® Loi gidi.
Ta co
=0
z4:|z|(i>|z|4=|z|(:)|z|(|z|3—1):04:) :Z: L 2| =0< 2=0.
z=—1
:1 R
Zl=let=1a(*-1)(*+1)=0& N . =S ¢6 5 phan tt.
Z =
2= —1
Chondépén@ O

Cadu 21. Cho s6 phiic z =a+bi  (a,b € R;a,b# 0) théa man z + 4z = (g —2\/5@') |z|.

2a +b
Tinh S = .
m 2a — b

(AS=-2v/2-3. (B)S=2v/2-2. C)s=2-2V2. D)S=2V2+3.
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Chuong 4. SO PHUC

® LOi gidi.
biat z = a + bi(a,b € R;a,b #0), ta co
(a+bz’)—|—4(a—bz’):(g—Z\/éz')-\/cﬂ—i—bz & 5a—3bz':g\/a2+b2—2\/2(a2+b2)i
50= V@R (1)

o 3

—3b=-2/2(a+82) (2)

Tu dé suyraa >0, b>0.

2v2 42
Chiachodu’ocb:2\/§a>O:S:L:—%/_—S.
2-2V2
Chon dap an @ O
Cdu 22. Co6 bao nhiéu s6 phtic z thoa man |z| (z — 2+ 3i) + 4i = (4 + 5i)2
A1 . ® 2. (©4. D)3.
® Loi gidi.

Dat ¢t = |2|(t > 0).
Ta ¢6 (2 — 2+ 30)t +4i = (41 5i)2 & 2(t — 4 — 5i) = 2t — (3t + 4)i.
Lay modun 2 vé ta dugc

2(t —4—50)| = |2t — (Bt +4)i| & {1/ (t—4)2 +25 = \J42 + (3¢ + 4)2

t>0
{tQ((t —4)? +25) = (48> + (3t + 4)?)

t>0
< {t4—8t3+28t2—24t—16:0
t>0
= {(t—2)(t3—6t2+16t+8):0 er=2

Vé6i t = 2, ta co:

2(z—243i)+4i=(4+50)z & 2x—2+ (y+3)i| +4i=(4+5)(z+ yi)
& 2(x —2) (2y+10)—4x—5y+(5x+4y)
20 — 4y =
T w0
5T + 2y
< { i =>z=2.
Vay c6 duy nhat 1 sd phiic z théa yéu cau.
Chon dap ém@ O
Cadu 23. Giad su 21,29 la hai nghiém phic cta phuong trinh |2+ z |z — 1 —2iz| = |1+ 3i] va
|21 — 23] =1 . Tinh M = |22 + 32|.
(A)M =19 . BIM=19. COM=25. D)M=5.
® Loi gidi.

12 +i|z|]z — 1 = 2iz| = |1 4+ 31| & 2[2]|2| — 1+ |2| + 2i]| |= V10
& 7| \/2|z|—12+|z\+22=\/10@5|z|4+5|z|2—10=0<:>|z|2=1<:>\z| =1
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3. Baitodn quy vé gidi phuong tfinh, hé phuong tinh

GOI Z1 =a1+b1i, 22:(12—|—b2’i.
Taco |z| =zl =1=ad+b=0d+15=1.

Ta c6 |Zl —Zg| =1= (a1 —a2)2+ (bl —bg)Q =1= a1a2+b1b2 = =

Ta co
M = |2Zl —+ 322|

= ’2&1 + 3CL2 + 2b1 + 3b22|

= (241 + 3a2)? + (2by + 3by)?

— /402 + 0 + 124105 + biby + 9a3 + b3

= V19.
Chon dap an @ O
Cadu 24. Tim mo dun cia s6 phiic s6 z biét (22 — 1)(1+4) + (Z + 1)(1 —4) = 2 — 2.

1 V2 2 1
® Loi gidi.

Ta co

2z=1)(14+0)+EZ+1)(1—-i)=2-2i & 2z2(14+i)—1—i+(1—-i)z2+1—i=2—2i
s 2z(1+49)=2—-(1-9)z. (1)

bat 2z =a+ bi v6i a;b € R.

Ta co
2z(1+14) = 2(a+bi)(1+47)
= 2a—2b+ (2a + 2b)i.
2—(1—-9)z = 2—(1—1)(a—ti)
2 —a+b+ (a+b)i.
Do d6

20 —2b=2—a+b
2a +2b=a-+b

{
o
S

=

OOIH

N O e
Ty EITANG 3) T 3
Chondépén@ O

Cdu 25. C6 bao nhiéu s6 phtic 2z théa méan |z|> = |z + Z| + |z — Z| va 2? 1a s6 thuan &o.

A)4. ®) 2. ©)s. OF

® Loi gidi.
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Chuong 4. SO PHUC

Gid stt 2 = a +bi; (a,b € R), khi d6 ta c6 2?2 = a® — b? + 2abi la s6 thuan 4o khi va chi khi
a>=b" < lal=1b] (1).

Khi d6 Z = a — bi suy ra |z + Z| = 2]al, ]z—E\ = 2[b].
Ta c6 |z|> = |2%| = 2|ab| nén két hop v6i gia thiét suy ra |ab| = |a| + [b] (2).

a=>b=
a=b= -2
Két hop (1) va (2) ta dugc he {M = 1o 2N {]a|2 = 2a| NEN [|a| = [bf= < |lag=—b=
|ab| = |a| + [b] la| = b] la| = [b] =0 L
a=—-b= -2
_azsz

Vay c6 5 s6 phiic théa man.
Chon dap an @ O

Cdu 26. C6 bao nhiéu 0 phiic z théa man 3|z +z|+ 2|z —z| = 12 va [z +2—3i| = |z — 4 + 4|7

(A)1. ®) 4. (©)3. D) 2.

® Loi gidi.
Dit z = a+ bi = zZ = a — bi. Tt gia thiét ta c6
3lz+z|+2|z—z| =12
{yz+2—3z‘|:\z—4+z'|
3|2al —|—2|2bz| =12
a+2)+ (b—3)i| =|(a—4)+ (1 —0b)i

l
- {3Ial + 2\b| =6
{

i

V0@a+2)2+(b—3)2=/(a—4)2 + (1 - b)>?
T

)

® Trudng hgp 1: ¢ > 0,0 > 0 thi (1) &

8
Bat2=6 _)'=5 8,
Ba—b= ,_5 973
3
4
. 3a—2b=6 a=—=
® Trudng hop 2: a > 0,b < 0 thi (1) & & 3
3a—b= _
b=-5
3a+2b=6 8
. — a = —
® Trudng hdp 3: a < 0,0 >0 thi (1) & & 3
3a—0b= —
b="T1.
4
—3a—20=6 a=-3 4 7
@ Trudng hop 4: a < 0,b < 0 thi (1) < ¢ o 9. _2_1
3a—b=1 b T 9 3
3
Vay ¢6 2 s6 phiic théa man.
ChQﬂdépéD@ O
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3. Baitodn quy vé gidi phuong tfinh, hé phuong tinh

. ) ) 29,414 )
Cau 27. Cho s6 phiic 2 khong phai 1a s6 thuc va % 1 6 thie. C6 bao nhieu s6 phic 2 théa
V4 4
man |z +z| + |z — 2| = |22]?
(A)o0. 2. (©)4. (D)8.
® Loi gidi.
® Cach 12.
— 244
Ta c6 e 1a s6 thuc nén
22+2z+4

22 —224+4 22-22+4

242244 2+22+4

(2 =2244) (7 +22+4) = (2 +22+4) (- 22 +4)
42z —4z- 7" =162+ 162 =0

|22 (z—2)—4(2—2)=0

(|2 =4)(z—2)=0

S zfP=4 vi z2—2#0 (1)

t o0

Ditz=a+biv6ib#£0,a €R |2+ 2|+ |z — 2| = |2|*> & 2la| +2b| =4 (2)

Tir (1) va (2) ta c6 {a * { laf - 191 la

=
la| + |b] =2 la] +[b] =2 o] =2 {a:
= —2.

® Cach 2. Dit 2z = a + bi v6i a,b € R.
Do z 1a s6 thyc nén b # 0

2-224+4

2+22+4  (a+bi)2+2(a+bi)+4
(
(

a? — b* — 2a +4) + (2ab — 2b)i
a? — b +2a+4) + (2ab+ 2b)i

22922414

Aot 1a s6 thuyc nén phan ao bang 0
2 2

& —(a® = b —2a+4) (2ab + 2b) + (2ab — 2b) (a® — b* +2a+4) =0
& 4b(a®+ " —4) =0
s a?+b*=4 do b#0.

Mat khac

|2+ 2|+ |z — 2| = |2]?
& |2a| + 20| = a® + b?
& 2(lal + |b|) = a® + b?
& 4 (a® + 2]ab| + V) = (a® + b2)2.

=0
Thay (1) vao (2) ta c6 4 (4 + 2|ab|) = 16 < |ab] =0 & [Z_ 0 ma b # 0 nén nhan a = 0.

Véi a = 0 ta dudge b = £2 nén z = +25.
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Chuong 4. SO PHUC

Chondépén O
Cdu 28. Cho s6 phiic z théa méan |z| = 5 va |2+ 3] = |2+ 3 — 104|. Tim 86 phiic w = z — 4 + 3i.
(A)w=—3+8i. (B)w=1+3i. Cw=—-1+T7i. D) w=—4+38i.
® LOi gidi.
Goiz=x+4yi (zr,y € R). Taco

2] =5
2+ 3] = |z + 3 — 10i]

|z +yi| =5
{|x+3+yz’|:y:c+3+(y—1o)z'|
x2—|—y2:25
{(x+3)2+y2: (z +3)* + (y — 10)?

2+ 9% =25 22 =25-5>=0 z=0
= =
20y = 100 y=2>5 Yy =D.
Suy ra z =5i. Tudétacow=2—-4+4+3t=—-4+3i+5=—-4+8i
Chon dap an @ O
Cau 29. Cho cac s6 phiic z théa man hai diéu kien |z| = v/2 va 22 14 s6 thuan &o. Téng binh phuong
phan thyc clia tat ca cic s6 phiic z d6 bang

(A)5. 4. ©)2. D) 3.
® Loi gidi.
Dit z = z+yi (z,y € R). Taco 22 = (x+yi)? = 22 —y?+2xyi 1]a s6 thuan 4o khi 2 —y? = 0 & © = +y.

Mt khéc |z| = V2 & Va2 + 2 = V2 & 2? + ¢ = 2.

[ (z=1
y=1

-1
Suy ra § , g &9 y Y
Ty =2 Yy = {x =1
y =
{:1: =—1
’y =
Vay tong binh phuong phan thuc b?émg 4

Chon dap an O
Ca@u 30. C6 bao nhiéu s6 phiic z théa man |z — 1° + |z — 2| i + (z 4 2) 12019 = 1?

(A)4. ® 2. ©1 D) 3.
@ Loi gidi.
Giastz=a+10bi, (ac,beR)=z=a—bi. Tacoz—1=a—1+bi, z—zZ=2bi, 2+ z = 2a.
;2019 _ (i2)10092' = (=1)1999 = —;

. Do doé

|z — 1P 4|z — 2li + (2 + 2)i®™ =1

. ( (a—1)2+52)2+\/W-z‘+2a(—¢):1
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3. Baitodn quy vé gidi phuong tfinh, hé phuong tinh

& (a— +1)2+2|b|z—2az_1
(a P+ =1
=
2b|—2a—0
{a —2a+b0*=0
=
a=
2|b|2—2|b| =0
=
a = |b]
bl =0
& (=1
a—lbl

Vay c6 3 s6 phiic z thda man yéu cau bai toan.

Chon dap an @ O
Cadu 31. Trong céc s6 phiic z thoa man |z + 4 — 3i| + |z — 8 — 5i| = 2¢/38. Tim gia tri nhé nhat cta
|z — 2 — 4i].
1 D
Al DH cn o
® Loi gidi.

z=x+yi= M(z;y)
21 :—4—|—3Z:>F1<—4,3) 2 21+ %29
, . Ta thay 2y =
29 = 8+ bi = F5(8;5)
20 =2+ 4i = A(2;4)
Theo gia thiét, ta c6 |z +4 — 3i| + |z — 8 — 5i| = 2/38 & MF, + MF, = 24/38.

Goi = A la trung diém ctia F} F».

2v/38
=5 = V38
Suy ra, tap hop diém M biéu dién sé phitc z 1a Elip (E) c6 o |21 ; 2| _ 37
b=+va?—c2=1.

Ta co |z — 2 —4i| = MA. Vi A latam Elip vd M di chuyén trén Elip nén min AM = b = 1.
Vay gia tri nhé nhat ctia |z — 2 — 44| bang 1.
Chon dap an @ O
Cdu 32. Trong mit phang Ozy, tap hop diém biéu dién cac s6 phiic z thoa man 2|z —1| = |z — Z + 2|
14 hinh gom

@ hai dudng théng. hai duong tron. @ mot dudng tron. @ mot dudng théng.

® Loi gidi.
Dat z = x + yi v6i z, y € R. S6 phiic z c6 diém bieu dién M (x;y). Ta cb
21z—1] =]z —Z+2|
2r +yi— 1| = |z +yi — (x — yi) + 2|
24/ (x —1)2 +y? = /4 + 492

A(x —1)° + 4y* = 4 + 4y
42 — 8x =0

(R R
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Chuong 4. SO PHUC
xr=0
T =2

Vay tap hop cac diém biéu dién cac s6 phiic zla hai duong thang cé phuong trinh z = 0 va z = 2.

Chon dap an @ O

Cdu 33. Cho s6 phiic z théa man [3z +4|* < z -z + 9. Tim tap hop diém biéu dién s6 phit w thoa
manw =2z+1—1

o ) 5\* 73 o ) 5\* 73
@Hmhtron(m—l)+ y—l—é < —. (B) Dudng tron (z — 1) + y+§ §6—4.
(C)Dudng tron (z — 1)2+ (y +3)2 < 9. (D) Hinh tron (z — 1)2 + (y + 3)2 < 9.

® Loi gidi.
Goi w =z + yi, (z,y € R). Theo dé bai ta c6
w=z+1-1
s z=(r—-1)+(y+1)
& z=(r—-1)— (y+ 1)
Tu do ta co
13z +i°<z-2+9
S PBlla—-1)—-(@y+Di+i <(z—-1°+(@y+1)°+9
& Blz-1)-Gy+2)il <(@-1)7+y+1)°+9
5\* 73
& (z-1)° ( —) <.
=" Hvrs) <@
s 2 5\* _ 73
Vay tap hop diém biéu dién s6 phic w la hinh tron (r — 1)* + y—{—g < 61
Chondépén@ O

Cau 34. Biét phuong trinh 2*+a2® +br’+cx+d = 0, (a,b,c,d € R) nhan 2z, = —1+i va 2y = 14++/2i
la nghiém. Tinh a + b+ ¢+ d.

(A) 10. 9. ©-7. D)o.
® Loi gidi.
Xét phuong trinh z* + az® + bx? + cx +d =0 (1), (a,b,c,d € R).
Nhan thay Néu z 1a nghiém ctia (1) thi Z ciing 14 nghiem ctia (1).
Do d6, (1) c6 bén nghiem 2 = —1+i, 20 =1+ V20, 23 =71 = —1 —i, 2y = 7 = 1 — \/2i.
Z1+ 23 = —2 29+ 24 =2
Ma va
2123 =2 Zo - 24 = 3.
Do doé

m4+ax3—|—bx2—|—cx—|—d:(:52+2x+2) ($2—2x+3)
e 2t +ar® + bt dcr+d=a*+ 27+ 20 +6.
Suyraa=0,b=1,c=2,d=6haya+b+c+d=09.
ChQndépén@ O

Cau 35. Tim tap hop tat ca cac gia tri ctia tham s6 m dé c6 dang 4 s6 phiic z théa man dong thoi
cac diéu kien |z + z| + |z — z| = [2?| va |z| = m.

W {2 2v2}. [2:2v2). {23 D) (2:2v2).

® Loi gidi.
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3. Baitodn quy vé gidi phuong tfinh, hé phuong tinh

Gidstz=z+yi (z,y € R). Khi do6 y

|24z + |z — 2| = || 3
& 2z + 2yl = 2" + 3
& (| =1+ (lyl —1)° =2 ?
y—1=2 khiz>0,y>0
1)>=2 khiz <0,y <0
1)2=2 khiz>0,y<0 1
1)>=2 khiz <0,y >0. —2

Ta c6 |z| =m & 22 +y*> =m?, (m >0). —3
Diéu kién can va di dé c¢6 ding 4 sé phitc z thda man dong

thoi cdc diéu kien |z + z| + |z — z| = |2?| va |z| = m 1a duong

tron

(C): 2% + y?> = m? c6 dang 4 diém chung véi ca 4 phan dudng tron trén.

Dua vao do thi ta thay c¢6 hai truong hop théa man dé 1a m = 2 hoiic m = 2v/2.
Chon dap an @ O
Cdu 36. Cho cac sb phiic z théa man |z — 2i292°| = |z — 1 + 2i|. Tap hop céc diém biéu dién s6 phiic
w = 2% — 1 +4i trén mat phang toa do 1a mot dusng thang. Khoang cach tit 1(2; —3) dén dudng thang
do6 bang

10v3 18v/5 10v5 18v/13
® Loi gidi.
1 b—4
Ditw=a+bi;a,b € R=a+bi=27 —1+4i=z= a; +— i

Ta c6 |z — 2i%%| = |z — 1 + 2i| hay
|z —2| =]z — 1+ 2i]
a+1 )2 (b—4)2 <a+1 )2 (b—4 )2
9 LA 1 2T
( 2 * 2 2 + 2 +
& (a—3°+(b—-4)°=(a— 172+
& a+20—6=0.

Vay tap hop cac diém bieu dién s6 phiic w 1a duong thang (d) : z + 2y — 6 = 0.
2-23-6/  10V5

V1+4 5
Chon dap an @ ]

Cdu 37. Hinh phang gidi han béi tap hop diém biéu dién céc s6 phiic z thda man |z — 3|+ |z +3| = 10
c6 dién tich bang

(A) 127. (B) 207 (©) 157, (D) 25n.

® Loi gidi.

Goi M (z;y)la diém biéu dién s6 phitc z = x + yi, (z,y € R).
Goi A(3;0), B(—3;0) lan lugt 1a diém biéu dién cho cac s6 phiic 2; = 3 va z, = —3.
Khi d6 AB =6 va |z — 3|+ |2+ 3| = 10 & MA+ MB =10 > AB.
Do d6 quy tich ctia diém M]la duong Elip c6 ban truc 16n a = 5, nita tiéu cit ¢ = 3 v ban truc nho 1a
b=4.
Vay dién tich hinh Elip 1a S = mab = 207.
Chon dap an ]

Khoang cach tur 1(2; —3) dén (d) la
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Chuong 4. SO PHUC

CdAu 38. Cho sb phiic z ¢6 |z| = 2. Biét tap hgp biéu dién cac s6 phitc w = 3 +i — (3 — 4i)z 1a mot
duong tron, ban kinh duong tron dé bang
(A)5v/2. 5v/5. (©)10. (D) 2v/5.
® Loi gidi.
Goi s6 phiic w = z + yi(x,y € R).
Ta co
w=3+1i—(3—4i)z
w—3—i=(-3+4i)z
lw—3—i| = [(—=3+ 4i)z]
lw—3— i = 10

V(@ —3)2+(y—1)2 =10
(z —3)* + (y — 1)* = 100.

LR A

4

Vay tap hop biéu dién céc s6 phiic w 1a mot dudng tron ¢6 ban kinh bang 10.
Chon dap an @ O

Cau 39. Cho s6 phiic z théa man (|z| +14) z = v/2. Ménh dé nao duéi day diang?
1 3 3 5) 1 5) 7
@§<]z\<§. §<|z|<§. ©|z|<§. @§<|z|<§.
® Loi gidi.
Goi |z| = m > 0. Khi dé (|z| + 1) z = /2 dugc viét lai thanh (m + i)z = /2.
Lay mo - dun 2 vé ta c6
m il |z = |V2
mvm?2+1=1+2
m? (m2 + 1) =2
m*+m?—2=0
[m2 =1l m==+l1

m? = —2 (vo nghiém).

t s

1 3
DomZOnéntacémzl,Suyra|z|:1.Vay§<|z|<§.

Chon dap an @ O
Cdu 40. Cho sb phitc z = m + 3+ (m? — 1)4,v6i m 1a tham s6 thuc thay déi. Tap hop cac diém bicu
dién s6 phiic z thuoc dusng cong (C'). Tinh dién tich hinh phéng giéi han béi (C') va truc hoanh.
2 8 1 4
w3 5 ©3 OR
® Loi gidi.
Xét z=x+yi v6i x,y € R.
Mz Lt —1)i = r=m+3 rT—3=m
az=m m*—1)1i .
y=(z—-3?2*-1=2"—-63+8
Vay tap hop cac diém biéu dién s6 phitc z thuée dusng cong (C): y = 2% — 6z + 8.

y:m2—1

. T
Xét phuong trinh hoanh do giao diem cta (C)va truc Oz, ta c6 2% — 6z +8 = 0 = [

Dién tich gi6i han béi (C) va truc hoanh la

4 4
3
S:/|m2—6x+8| dx:—/(x2—6x+8) dz = —(%—39&2—1—89@)
2 2

Chon déap an @ O
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3. Baitodn quy vé gidi phuong tfinh, hé phuong tinh

CdAu 41. Cho hai s6 phiic 2y, 2, khac 0, thda man 22 + 22 = z,2,. M, N lan lugt 1a hai diém biéu dién
s6 phiic z;, z trén mit phang Ozy. Ménh dé nio sau day ding?

@ Tam giac OM N nhon va khong deéu.

(C) Tam gidc OMN tir.

® Cach 1

Lai co

Tuong tu ta co

Tu (2) va (3) ta co6

Tam giac OM N déu.
(D) Tam gidac OMN vuong.

® Loi gidi.

zf + zg = 2122
(21 - 22)2 = —Z1%2
|21 — Z2|2 = |z1] - | 22|

MN? =OM -ON

Tt Ve

(1)

zf + zg = 2122

22 = z(21 — 22)
21]* = |2] - 21 — 2]
OM? =ON - MN

Tt e

(2)

ON? =0OM -MN (3)

OM? ON

(4)

T (1) va (4) ta c6 MN? = OM? & MN = OM.
Tu d6 suy ra OM = ON = MN. Vay AOMN déu.

® Cach 2
Ta c6

=
=

2 2
z1 + 25 = 2129
22—zt =0

1 \* 3
<Zl_§ZQ) +ZZ§:0

1 V3. 1 V3. 0
P—— _ v _ = v —
1 222 9 129 1 222—|— 9 129 =

I 1 V3

21:<§+7Z>22 (1)
(1 V3

_Zl— 9 22 Z9

I 1 V3

21—22:<—§+7@>z2

(1 V3

_Zl Z9 = 9 2Z Z9

|21 — 22| = |22

MN =ON (2)

Ciing tut (1) ta suy ra |z;| = |22] & OM = ON. (3) Tu (2) va (3) suy ra AOMN deu.
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Chuong 4. SO PHUC

® Cach 3
Chon z; = 1 4+ v/3i va 2z, = —1 + V/3i.
Ta c6 22 + 25 = (1 + \/§z>2 + (—1 + \/§2)2 =4 vA 2129 = <1 + \/52) (—1 + \/gz) = 4.
Suy ra 27 + 25 = 2129 nén hai s6 phiic zy, 2o théa man yeu cau de bai.

Khi 6 M (1;v/3) va N (=1:+/3), ta c6 OM = ON = MN = 2. Vay AOMN déu

Chon dap an O

CAu 42. Cho s6 phtic z théa man didu kién |z — 2 + 3i| < 3. Trong mat phang Oxy, tap hgp diém
biéu dién s6 phitc w = 2z + 1 — ¢ 1a hinh tron c¢6 dién tich

(A) S = 257. (B) S = 167. (©) S5 = 9. (D) 5 = 367.

@ Loi gidi.

Goi M(z;y) 1a diém biéu dién cho s6 phiic w.
Tacow=2(z—24+3i)+4—-6i+1—i<w—5+7=2(z—2+ 3i).
Khi d6 |[w—5+7i|=2|z—2+3i| <6< (x —5)?+ (y + 7)* < 36.
Suy ra tap hop cac diém M trén mit phang Ozy 1a hinh tron tam I(5; —7) ban kinh R = 6.
Vay dién tich hinh tron 1a S = 7R? = 36m.
Chon dap an @ OJ

Cau 43. Cho sb phiic z thda man (z + 1 — 3i) (Z + 1 + 3i) = 25. Biét tap hop cac diém biéu dién ciia
s6 phitc z 1a mot dudng tron c6 tam I(a;b) va ban kinh c. Tong a + b + ¢ bang

A)9. B 3. ©)2. D)7.

® Loi gidi.

Gia st z =x + yt v6i z,y € R. Ta ¢6

(z4+1—-3i)(Z+1+3i) =25
S [(z+1)+Wy=3)[(z+1)—(y—3)i] =25
& (z+1)°+(y—3)*=25.

Tap cac diém biéu dién s6 phitc 2z 1a duong tron tam I(—1;3), ban kinh bing 5.
Vaya+b+c=—-1+3+5=71.

Chon dap an @ O
Cadu 44. Cho céc s6 phiic 21,29 thda man phuong trinh |z —2 —3i| = 5 va |2; — 25| = 6. Biét rang tap
hop cac diém biéu dién s6 phiic w = 2 + 25 14 mot dudng tron. Tinh ban kinh dusng tron do.

(AR =38, (B)R=4. (O R =2V2. (D) R=2.
@ Loi gidi.

Gia st A,B lan lugt 1a cac diém biéu dién s phiiczy, 2z, trén mit phéng toa do Ozy. Theo gia thiét ta
c6 A,B thuoc dudng tron tam 7(2;3), ban kinh r =5 va AB = 6.

Coi M la trung diém cita AB khi d6 M cing 1 diém biéu dién 6 phitc u = - ; 2- 2

AB

2

Vay M thudc dudng tron tam 7(2;3) ban kinh ' = 4.

Suy ra cac diém bicu dién s6 phiic w = z; + 2 = 2u 1a mot dudng tron ban kinh R = 2r' = 8.
Chon dap an @ O

2
Laicé]MQZIAz—AM2:T2—( ) =16= IM = 4.

CdAu 45. Cho cac sb phiic z thoa man |z — 2i2°29) = |z — 1 + 2i|. Tap hop cac diém biéu dién s phiic

w = 2% — 144 trén mit phang toa do 1d mot dudng thang. Khodng cach tit I(2; —3) dén duong thang
do6 biang

18V 18V13 10V/3 105

w == © = O

13 3 )
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3. Baitodn quy vé gidi phuong tfinh, hé phuong tinh

® Loi gidi.
Gia st z =a+bi(a;b € R) va w =z + yi(z;y € R). Ta cd
|2 = 2% = |z — 1+ 2i
& Ja+bi—2(2)"| =la—bi—1+2i

e Jla—-22+02=/(a—1)2+ (2 -b)?

& 2a—4b+1=0. (1)

Theo gia thiét

w=2z—-1+4+4

& r+yi=2(a—bi)—1+4i
& r4yi=2a—1+(4—2b)i
rT=2a—1
=
y=4-—2b
r+1
a=—
RN
=—
. r+1 4—vy
Thay(2)Vao(1)tadu’Qc2-7—4-T+1:O<:>x+2y—6:0 (A).
10v5
Vayd(I,A):T\/_.
Chondépém@ O

Cdu 46. Cho sb phiic z théa man dicu kien |z — 3 + 4i| < 2. Trong mit phang Ozy tap hop cac diém
biéu dién s6 phitc w = 2z + 1 — ¢ 1a hinh tron c6 dién tich 1a

(A) S =257 (B) S = 9. (C)S =127, (D) S = 167

D Loi gidi.
Ta co
w=2z+1—1
—(1—34
- w (2 Z):z
—(1—3
o W—3+4¢=z—3+4¢
& #22—3—1-4@'
= ‘w — |z — 3+ 4il.
2
—(7T—9i
T duge W9 g i s <26 jw— (T—0)| <4

2
Do d6 tap hop diém biéu dién biéu dién s6 phitc w 1a hinh tron tam I(7; —9), ban kinh bang 4.

Vay dién tich hinh tron la S = 167.

Chon dap an @ O
Cau47. Goi S la tap tat ca cac gia tri thuc ctia tham s6 m dé ton tai 4 s6 phitc z thoéa man
|z 4+Z|+ |2 —2 =2 va 2(Z+2) — (2 +2Z) — m la 86 thuan &o. Tong cac phan tit ciia S la.

V2+1 3 1
(A)V2+1. 5 ©5. D3
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Chuong 4. SO PHUC

® LOi gidi.
bat z =z + yi, (z,y € R). Ta ¢6

lz4+Z|+]z—2| =2
& |22] + 2yi| = 2
& [+ lyl =1

Dit 2’ =2(zZ+2)—(z+2z)—-m=z +2—-z—m.

Ma 2’ 14 s6 thuan 4o nén c6 phan thyc bang 0. Ttic 1a 22 + y* = m.

Tap hop céac diém M (z;y) thda man la hinh vuong tam 1a gdc toa do.

Dé c6 4 cap s6 (x;y) thoa man dong thoi va thi phai 13 mot dusng tron noi
tiép ho#c ngoai tiép hinh vuong néi trén. Tic 1a m > 0 va /m = 1 hodc

\/ﬁzg(:)mzlhoacm:%. z
Vay tong cac phan tit ctia S 1a ;
Chondépén@

( BANG PAP AN
1. DJ[2. BJ[3 DIJ4 DJl5. DJ[6. Allz. c][s. c]lo. ¢ ][10. C |
11. B |[12. B |[13. A |[14. B |[15. A ][16. B |[17. A ][18. D J[19. A |[20. C
21. A |[22. A][23. A][24. B|[25. D |[26. D |[27. B |[28. D |[29. B |[30. D
3. D |[32. A][33. A |[34. B][35. A [36. C |[37. B |[38. C |[39. A |[40. D |
(4. B |[42. D |[43. D |[44. A ]|45. D |[46. D |[47. C |
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4. Phuong tfinh bac hai véi hé sé thuc

BAI 4. PHUONG TRINH BAC HAI VOI HE SO THU'C

TOM TAT LY THUYET

1. Cin bac hai ctia sb thuc Am
@ Cho s6 z, néu c6 sb phiic z; sao cho 22 = z thi ta néi z; 14 mot can bac hai clia 2.
® Moi s6 phiic z # 0 déu c6 hai can bac hai.
® Can bac hai ctia s6 thuc z am 1a j:i\/m.

® Tong quat, cac can bac hai ciia s6 thuc a am 1a £iy/|al.

2. Phueng trinh bac hai véi hé sb thuc

Cho phuong trinh bac hai az? +bx +c¢ =0, Va, b, c € R, a # 0. Xét biet s6 A = b* — 4ac clia phuong
trinh. Ta thay

® Khi A = 0, phuong trinh c¢6 mot nghiém thyc x = 5
a
—b+ VA
5 .

—b+i/[A|

® Khi A < 0, phuong trinh ¢6 hai nghiém phic x5, = —
a

® Khi A > 0, phuong trinh ¢6 hai nghiém phan biét z1 5 =

BAI TAP MINH HOA

Cau 1. Goi 21, 2 12 hai nghiém phric ctia phuong trinh 222 —2+7 = 0. Tinh S = |2 - Z3 + 2»

®1 ® 2 <2 ©7

4

'21|.

® Loi gidi.
Vi phuong trinh 222 — 2 4+ 7 = 0 ¢6 hé s6 thuc va A < 0 nén z; = z VEQL 29 = Z7.
1 7
(5) 3= 7
Chon dap an @ O
Cdu 2. Phuong trinh nao dusi day nhan hai sé phic 1+ v/2i va 1 — /2 lam nghiem?

(A)224+2:+3=0. (B)22—2:-3=0. (C)22-2:43=0. (D) 224+2:-3=0.

 Loi gidi.

27

Dod6 S =z Za+71 2] = |0+ 23| = ’(21+z2)2—2z1~z2‘ =

Dit 21 = 14+ v2i v 29 = 1 — V/2i.
) {zl+22:(1+\/§i)+(1—\/§z'):2
Ta co

2 -z = (14 V2i)(1 —V2i) =3
Chon dap an @ 0
Cau 3. Goi zy, 29 1a hai nghiem phiic clia phuong trinh 22 + 2z + 22929 = (0. Gia tri cla |2] + |22]
bang

@ 22021' 21011' @ 22020' @ 21010'

® Loi gidi.

= 21, 2z & nghiém ctia phuong trinh 22 — 2z + 3 = 0.
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Chuong 4. SO PHUC

Nhan xét 21 - 2o = 22020 Z7 = 25 va |21 = |2o].

Ta c6 |z| = |21|2, mat khac |zl|2 =217 = 21 - 29 = 22020 pén |z| = 21010,

Vay |21] + |2] = 2 - 21010 = 21011

Chon déap an @ OJ

~ . 1 3 .
Cadu 4. Cho s0 phtic z = —3 + zg Phuong trinh bac hai vé6i hé s6 thyc nhan z va Z lam nghiém

la
(A)z22—z+4+2=0, B)2:2+242=0. ©2—z+1=0. D)2 +2z+1=0,

@ Loi gidi.
Ta o +,\/§:_ 1 ,\/ﬁi S=z+z=-1
acl2z=——+i—=Z=—= ——
2 2 2 2 P=z-z=1.
Theo Vi-et ta c¢6 2z va 7 1a nghiém ctia phuong trinh 22 — S -2+ P=0< 22+ 2+ 1=0.
Chon dap én@ O
Cdu 5. Biét phuong trinh 22 +mz +n = 0 ¢6 mot nghiém 14 z = 1 + 4. Tinh mo-dun clia s6 phiic
z = m + ni.
(A)2V2. 4. (C)16. D) 3.
D Loi gidi.

Vi z = 1 + i la nghiém ctia phuong trinh 22 +mz +n = 0 nén

m+n=>0 m= —2
(1+i)2—|—m(1+z’)+n:O<:>m+n+(2+m)i:O<:>{ @{

24+m=20
Vay |z| = vVm2 +n2 = 2¢/2.
Chon dap én@ O

Cadu 6. Goi 71, zp 1a hai nghiem phiic ctia phuong trinh 222 + V32 + 3 = 0. Gia tri ctia bidu thic
2 2 1.x
zi + z5 bang

3 -9 -9
T ® 3 @3- @T'

@ Loi gidi.
3 V21 3 v21
Cach 1: Phuong trinh 222 + V3243 =0 c6 hai nghiém z; = _\/T_ + Ti; = —% - Tz
2 2
) 3 v21 3 V21 9
Suy ra bieu thtc z% + z% = (—% + Tz) + (—% - z) = v
V3
P 21 + 29 = ——
Cach 2: Ap dung dinh 1y Vi-et cho phuong trinh 222 + /3243 = 0. Ta ¢6 5 2
) Z1 Ry = 5
? —V3 3 -9
Biéuthfrczf—l—z%:(zl+22)2—2z1-z2:(T\/_) _2.52T
Chon dap an @ 0

Cdu 7. Cho phuong trinh 2% 4 bz + ¢ = 0 ¢6 hai nghiém z;; 2, théa man 2z, — 2; = 4 + 2i. Goi A, B
la diém bicéu dién cac nghiém ctia phuong trinh 22 — 2bz + 4¢ = 0. Tinh do dai doan AB.

(A)8V5. 21/5. (C)av5. D) V5.

® Loi gidi.

B L& Quang Xe w SBT: 0967.003.131



4. Phuong tfinh bac hai véi hé sé thuc

214+ 20 =—b
Phuong trinh 22 + bz + ¢ = 0 ¢6 hai nghiém z;; 2, nén { ! 2

Z1 29 = C.
Ta co

22 —2z+4c=0 & 22+22(2 +2) 4422 =0
z2==-2-2

& (z+2~z1)(2+2-22):0<:>!
z2=—2" 2.

Suy ra AB = |22, +2- 2| = 2|—21 + 2| = 4V/5.

Chon dap an @ O
Cdu 8. Ki hiéu n 1a s6 cac gia tri clia tham s6 a sao cho phuong trinh 22 4 az + 3 = 0, ¢6 hai nghiém
phiic 21, 2, théa méan 2% + 22 = —5. Tim n.

@nzO. nzl. ©n22. @n:3.
D Li gidi.
21+ 2= —a

Ta c6 21, 2 14 hai nghiém phiic ctia phuong trinh 2?2 +az +3 =0 = { 3
21 R9 = O.

Khidéz%—i-z%—(z1+zQ)2—2zl~z2——5<:>a2—1—0<:>[ .
a=—1.

Vay c6 2 gia tri ciia a thdéa man = n = 2.

Chon dap ém@ O
~ 1 1
Cdu 9. Ky hiéu 21, 2, 14 hai nghiém phiic ciia phuong trinh 222 —4z+9 =0. Tinh P = — + —.
Z1 z9
9 4 9 4
A P=-1. ®P=-_. ©P=-. DP=—.
4 9 4 9
o Loi gidi.
21+ 29 = 2
1 1 4
Ta co 9:>P:—+—zzl+22:—.
aczm=g 21z z1icz 9
Chon dap én@ O

Cadu 10. Phuong trinh 22 +az +b = 0 v6i a, b 14 cac tham sd thyc nhan s6 phiic 1+ 13 mot nghiém.
Tinh a —b.

(A) —2. (B) —4. (©)4. D)o.
o Loi gidi.
Phuong trinh 22 4+ az +b = 0 nhan z = 1 + i 14 nghiém nén
14+ 4+a(l+))+b=0 < 2i+a+ai+b=0
& (a+b)+(a+2)i=0

a+b=0 a=—2
=4
a+2=0 b=2.
Vay a — b= —4.

Chon dap an @ O

. P . 1 .
Cdu 11. Biét rang hai s phiic z1, 2z théa man |23 — 3 —4i| = 1 va |zp — 3 — 4i| = 7 So phtc z ¢6
phan thyc la @ va phan 4o 1a b théa man 3a—2b = 12. Gia tri nh6 nhat clia P = |z — 21| +|z — 2+ 25| +2
bang

@P:V919145. (B) P=5-2V3. @P:V??S. (D) P =5+2V5.
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Chuong 4. SO PHUC
D Loi gidi.

Goi A la diém biéu dién clia s6 phiic z; suy ra A thuoc
dudng tron (C') tam 1(3;4), ban kinh R = 1.
Goi A’ 1a diém dbi xting clia A qua duong théing d. I

1
|22 =3 —di| = 5 &[22 — 6~ 8i| = 1.

Goi B la diém biéu dién ctia sb phiic 2 - 2, suy ra B thuoc
dudng tron (Cy) tam J(6;8) ban kinh Ry = 1. 5] M d
Goi M la diém bicu dién ctia s6 phtic z suy ra M thuoc

duong thang d: 3z — 2y — 12 = 0.

Ta c6 diém I, J ciing phia so véi duong thang d va duong

thang d khong c6 diém chung véi dusng tron (C') va dudng K
tron (C1).

Goi (Cy) 1a duong tron tam K ddi xing véi dudng tron

(C) qua dudng thang d.

Khi dé diém K déi xing v6i diem I qua dudng thang d.

Ta tim duge K (E, é) = JK = 9945.
13 713 13

Khid6 P=|z—2z|+|z—2 2| +2=MA+MB+2=MA +MB+2>AB+2.

/9945
Suy ra Pp,=A'B+2=JK—-1-1+2=JK = .

13
Chon dap an @ O
Cadu 12. Goi z; va 29 1a hai nghiém phtic ctia phuong trinh 322 —22+27 = 0. Gia tri clia 2; |29|+ 22 | 21|
bang
A)2. 6. (C)3v6. (D) V6.
@ Loi gidi.

Tacézl—l—@:%vazl-zg:g

Mat khac |z1| = |z0] = /|21] 22| = V/]21 - 22| = VO = 3.

Do d6 2z |za| + 22 |21] =213+ 22:3=3(21 + 22) =3 - - =2.

Chondépén@ OJ

Cau 13. Goi z, 2, 1a 2 nghiem phic ctia phuong trinh 422 — 82 + 5 = 0. Gia tri clia biéu thic
|21‘2 + |22|2 l1a

op ® V5. ©2 O

D L&i gidi.

Wl N

1 5
Taco z; =1+ §i, g =1~ 5@ nén ta co |zl|2 + |Z2|2 = 5
Chon dap an @ O
Cadu 14. Goi 21, 25 1a hai nghiém phiic clia phuong trinh 222 — 6z + 17 = 0. Gia tri clia |z; — 2»|
bang

(A) V34, ® 3. @@ D) 5.

® Loi gidi.
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4. Phuong tfinh bac hai véi hé sé thuc

3 5.
z2==+4+=1
Taco222—62+17=0« g g
s 5\ (3 En
Do d6 |21 — 2| = ’(§+§i) — (§—§z’) = |5i] = 5.
Chon dap an @ O
Cdu 15. Goi 21, 2, 1a hai nghiém phtic ctia phuong trinh 22 — 4z + 5 = 0. Bicu thitc (2, — 1)2019 -
(25— 1)*" ¢6 gié tri clia biing
@ 91009 91010 @ 0. @ _ 91010
® Loi gidi.
21 =241
Xét phuong trinh 22 —4z +5 =0 < (2—2)2: -1 [ ' 59
Z9 — 4L — 1.
Khi do ta co
(Zl o 1)2019 + (22 . 1)2019 _ (1 + 7:)2019 + (1 )2019
1009 1009
= +1) - +1 +(l—=2)- —1
1 . 1 N2 1 . 1 N2
= +1)- (2 +1—=12) (=2
1 . 2 1009 1 . 2 1009
= (20" (1 +4) = (1 —4)) = (20" = =217,
Chon dap an @ O

Cdu 16. C6 bao nhiéu gia tri duong ctia s6 thuc a sao cho phuong trinh 22 + v/3z + a? — 2a = 0 ¢6
nghiem phitc 2, théa |z| = v/3

A 3. 2. ©1. D) 4.
® Loi gidi.
Phuong trinh 2% + v/3z 4+ a? —2a = 0 ¢c6 A = —4a® + 8a + 3.
Xét 2 truong hop
2 -7 2+ 7

<a<
5 =9=7

Truong hop 1. A >0& —4a>2+8a+3> 0«
Khi do, phuong trinh c6 nghiém zy thi 2, € R.

Z():\/g

Theo dé bai |z = V3 &
|0| ZO:_\/g'

® 2, = —/3 thay vao phuong trinh ta dugc a® — 2a <
a =

® 2z, = v/3 thay vao phuong trinh ta dudc a? — 2a + 6 = 0.

Két hop diéu kién a > 0 va diéu kién suy ra a = 2.

i

a <
Trudng hap 2. A <0< —4da? +8a+3 <0 & 2
2+ V7
a > 5 .
Khi d6, phuong trinh ¢6 nghiém phtic 2y thi Zj cing 1a mot nghiém cia phuong trinh.
a=-—1
Tacéz0-20:a2—2a<:>|zo|2:a2—2a<:>a2—2a— =0& 3
a=3.

Két hop diéu kién a > 0 va diéu kién suy ra a = 3.
Vay c6 2 gia tri a duong thoa méan la a = 2; a = 3.
Chon dap an OJ
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Chuong 4. SO PHUC

Cau 17. Trong cac s6 phitc z théa man |z — 1 +1i| = |2+ 1 — 2i|, 6 phtic 2z ¢6 mo-dun nhd nhét ¢

phan 4o 1a

3 3 3 3

W 5 ©-3 10
® Loi gidi.

Goi z = 2 + yi, (z,y € R) dugc biéu dién béi diém M (x;y).

Ta co

z—14il=Z241-2] & |@-1+@y+1)il=|x+1)—(y+2)i
e Ve-12+@+1)7>=V(@+1)°+ (y+2)

3
&S dr+2y+3=0&y=—-220—_-.

2
, ) 3\? 9 3\ 9
Cach 1: Ta ¢6 |z| = 22+ y? = /2% + —23;—5 = 5x2+6x—|—12 5 l‘—l—g +%z

3
Lg’vﬂ
10 Y

3VO 3 3
S i = ——%khiz=—;y=——.
uy ra min |z| 10 iz =Y 10

Vay phan 4o ctia s6 phitc z ¢6 mo-dun nhé nhat 1a 10

Cach 2: Trén mit phang toa do Oxy, tap hop diém bicu dién s6 phiic z 1a duong thing d: 4x4+2y+3 =
0.
Ta ¢6 |z] = OM, do d6 |z| nhé nhat < OM nhd nhat < M 1a hinh chiéu ctia O trén d.
Phuong trinh dudng thang OM di qua O va vudng géc véi d 1a z — 2y = 0.
3

dr4+2y+3=0 T="% 3 3 3 3
Toa do cia M 1a nghiém ctia hé {x B Zyy: 0 & ) _53 = M (-5, _1—0> nén z = S
Y= 0
3

Vay phan 4o ctia s6 phitc z ¢6 mo-dun nhé nhat 1a 10

Nhan xét. Ta c6 thé tim tap hop diém biéu dién s6 phiic z nhu sau:
Taco|z—1+i|=Z4+1-2i| < |z—(1—i)|=|z—(-1—-29)] (x).

Goi M biéu dién s6 phitc z, diém A (1; —1) biéu dién s6 phitc 1 — i, diém B (—1; —2) biéu dién s6
phtc —1 — 2i.

Khi d6 (¥) & MA = MB. Suy ra tap hgp diém biéu dién s6 phitc z la dudng trung tryc ciia doan
thang AB c¢6 phuong trinh d: 42 + 2y + 3 = 0.

Chon dap an @ ]
Cau 18. Cho z;, 2 la cac nghiem phic cia 222 — 42 + 11 = 0. Tinh gia tri bicu thic P =
|z1\2 + |20)?
(Zl +52)2 11 11 9
w3 o 5 CR
® Loi gidi.
3V 2
co14 Y2,
Céch 1: Ta c6 222 —42+11 =0 < 2
3V2.
Z = ]_ — Tl.
2 2
12 4 (_3@) + (124 (—‘3“5) 11
4 21" + |2 2 2 5Ty 11
Khi d6 P = L= ~ - ==,
(21 + 22) (2+3\/§z’+2 —3\/§¢> 4 4
2
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4. Phuong tfinh bac hai véi hé sé thuc

3V2
z:l—i-—\/_z'
Cach 2: Ta c6 222 — 42+ 11 = 0 < 2
3V2,
z=1—-——1.
2
11
) , 11 25 1
Khi d6 |z1|” = | 2] :zl-z_1:z1-22:?;21+22:2nénP: 5=
Chondépén O
Cau 19. C6 tat ca bao nhiéu s6 phitc z théa man |z +Z| 4 [z — Z| = 4 va |z — 2 — 2i| = 3V/2.
A)7. ® 3. (©)2. (D) 5.
® Loi gidi.

Cach 1: Véiz=a+bi=|z+Z|+ |z —Z| =4 < [2a| + 20| =4 < |a| + |b] = 2.
Khi d6 |z — 2 — 2i| =3v2 & (a —2)% + (b—2)* = 18.

([a+b=2 (a,b>0) (1)

—a+b=2 (a<0,b>0) (2)

Vaytacéhé{|a|+‘b2’:2b ) = a—b=2 (a>0,b6<0) (3)

(a=2)"+(b-2)7"=18 —a—b=2 (a<0,b<0) (4)
((a—2)°+(b—2)* =18 (%).

Tu (1), () ta c6 he

a=2-b (a,b>0)
& [b=1+2V2

[b:1—2\/§ (loai)
= a=1-2V2 (loai).

a=2-b (a,b>0)
b+ (b—2)° =18

T (2), (%) ta c6 he

(a=b0—2 (a<0,b>0)

a=b—-2 (a<0,0>0
{ @< ) & [b—3+2\/§

(b—4)°+ (b—2)> =18

b=3—2V2
f[a=1+2v2 (loai)
=
a=1-2V2.

Tu (3), () ta c6 he
a=b+2 (a>0,b<0)
& b=1+2v2 (loai)
b=1-2V2
= a=3-2V2

a=b+2 (a>0,b<0)
b4 (b—2)" =18

Tu (4), (%) ta c6 he

a=-b—2 (a<0,b6<0) a=-b—2 (a<0,06<0)
&
(b+4)°+ (b—2)> =18 b
= a

Vay c6 3 s6 phiic théa man yéu cau bai toan.
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Chuong 4. SO PHUC

Cach 2: V6i z =z +yi, v,y € R.

Tac6 |z 4+2|+ |22 =4 & |z + |y| = 2. Khi d6 tap hop diém T
biéu dién s6 phiic z 1a 4 canh hinh vuéng ABCD.
Ta c6 [z —2—2i| = 3vV2 & (z—2)% + (y —2)° = 18. Tap hop
diém biéu dién s6 phiic z la duong tron tam I (2;2), R = 3v/2. / N \
Dura vao hinh vé beén, ta théyﬁ c6 3 s6 phiic théa man yéu cau bai \ }
toan tuong tng vé6i 3 diem bieu dién M, N, P. M B
D £
N

O

Chon dap an @ O

Cdu 20. Téng mo-dun cac nghiém phiic ciia phuong trinh 22 + 4z 4+ 5 = 0 bing

(A) V5. V3. (©)2v5. D) 2v3.

® Loi gidi.
Z2=—2+1
Ta,c622+4z+5—0<:>{ ‘
Z=—2—1.

Vay tong mo-dun cac nghiém phiic ciia phuong trinh 22 + 4z +5 = 0 bing |2 +i| + | -2 — i| = 2V/5.

Chon déap an @ O

Cdu 21. Goi S 1a tong cac gia tri thyc ctia m dé phuong trinh 922 4 6z 4+ 1 —m = 0 ¢6 nghiém phiic
théa man |z| = 1. Tinh S.

(A)20. B)12. (©)14. D)8.
® Loi gidi.
Taco 922+6z2+1—m=0 (%)
Truong hop 1. Ta c¢6 (x) c6 nghiém thuc < A’ >0<9—-9(1—m) >0 m > 1.
Ta co

z=-—1 m = 4.

z=1 m = 16
2| =1 =
Truong hop 2. Ta c6 (*) c6 nghiém phitc z = a+bi, (b #0) & A'<0&9-9(1—m) <0< m < 1.
Néu 2 13 mot nghiém ctia 922 + 62 + 1 — m = 0 thi Z cling 13 mot nghiém ctia 922 + 62 + 1 —m = 0.
Ta c6 1
|z|=1<:>|z|2=1<:>z-z=1<:>5:1@_Tm:1<:>m:—8.
a
Vay tong cac gia tri thyc ciia m bang 12.

Chon dap an @ O
CaAu 22. Cho s6 phitc z thod man |z — 3 — 4i| = v/5 va bidu thitc P = |z 4+ 2|* — |z — i|* dat gié tri
16n nhat. Tinh |z + i|.

(A) VL VAT, ©)5v3. D) 3v5.

® Loi gidi.
Goiz=x+yivéiz,ycR Taco|z—3—4i|=v5e (z—3)"+ (y—4)> =5.
Vay tap hop diém biéu dién ciia s6 phitc z 1a dudng tron tam I (3;4), ban kinh R = /5.
Ta co

P = |z+2f —[z =i =(@+2)" +y" —2* — (y - 1)’

= dr+2y+3=4r—-124+2y—8+23=4(x—-3)+2(y —4) + 23.
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4. Phuong tfinh bac hai véi hé sé thuc
Ap dung bat ding thic Bunhiaopxki cho 4 s6 4, z — 3, 2, y — 4 ta c6

P-23=4(z—3)+2(y— ) VIE+4-\/(x— 3%+ (y—4)° =10 = P < 33,

x_

20 — 4y = — r=2>5

Do d6 max P = 33 khi { 4 { Y @{ "7 S a4 1] = |5+ 6i] = V6L
4x+2y—30 4o 4 2y = 30 )

Chon dap an @ |
Cadu 23. Cho hai s6 phiic z, w théa man ‘z — 3\/5) =2, ’w — 4\/52‘ = 2¢/2. Biét ring |z — w| dat

gia tri nho nhat khi z = zg, w = wy. Tinh |329 — wy).

(A)2V2. 42 ©1. (D) 6v/2.
® Loi gidi.

Ta c6 ‘z - 3\/5) = /2, suy ra tap hop diém biéu dién M biéu dién sd
phtic z la dudng tron c6 tam [ (3\/5; 0), ban kinh r = /2. o
Ta c6 ‘w — 4\/52‘ = 2v/2, suy ra tap hop diém biéu dién N biéu dién
sO phtic w 1a duong tron c6 tam J (0; 4\/§>, ban kinh R = 2v/2.

(-]

Ta ¢6 min |z — w| = min M N \ N/
IJ=5V2,IM=r=+2, NJ=R=2V2.
M
Mit khac 0 N
I )=
IM+MN+NJ>1J = MNX>I1J—-IM~—-NJ —
= MN >5V2-v2-2V2=2V2.
Suy ra min M N = 2y/2 khi I,M, N, J thdng hang va M, N nim giita
I,J. . 5
Cach 1: Khldotaco|3z0—w0|—‘30—]\j O—N>’vaIN—3\/_:>m>—gl_j,]7\f>:51_>.

— 1
Mit khac ON = O + IN = OI+§IJ,3OM—3(OI+IM)_ (OI+5 >—3OI+§I.

Suy ra |3z9 — wo| = )3(W—O—N)‘ = ‘3(71)—1—
Cach 2: TacoIN—3IM:>31M IN=70.

Dodo|3z0—w0|—‘301\/[ ON| = ‘3(01+1M) ((71’+I_N’)‘:’20_[”:201:23¢§:6¢§
124/2
- M- - 1 M = —F— 122 42
Cich 3: Taco IM = —JJ = IM==-1J] < D o, =2VY2 i—z.
IJ 5 42 5 5
yu = ——

6v/2

—» IN-—> —> 3 IN = 77 6v2 1242

—_
[\
ot
&
ot
ot

Yn = —/—
Do d6 |32 — wo| = ‘6\/5‘ — 6v/2.
Chon dap ém@ ]

Cadu 24. Cho sb phitc z théa man 3|z +z| + 2|z —z| < 12. Goi M, m lan lugt 1a gia tri 16n nhat,
nho6 nhat cla |z — 4 + 3i|. Gi4 tri cia M - m bang

(A)28. B) 24. (C)26. (D) 20.
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Chuong 4. SO PHUC

@ Loi gidi.
Dat z = 2 +yi véi 2,y € R va goi P (z;y) la diém biéu dién ctia s6 phiic 2. vi
Ta c6 3|z+Z| +2]z—2] <12 & 3|22 +22yi] < 12 & 3|z + 2|y| < A
6 (1)

@ Khiz>0,y>0,taco (1)< 3z +2y <6. B 0O \D

v

(1)
® Khizx<0,y<0,taco (1) & —3x —2y <6.
(1)

@ Khiz <0,y>0,taco (1)< -3z + 2y <6. C E

® Khiz>0,y<0,taco (1)< 3z—2y <6.

Suy ra quy tich diém P la hinh thoi ABC'D cling mién trong ctia no.
Ta c6 |z — 4+ 3i| = EP v6i E (4;—3) la diém biéu dién ctia s6 phiic 2; =
4 — 3i.
Tu hinh vé ta ¢6 m = min EP =d (E,CD).

) 12
Duong thang C'D ¢6 phuong trinh 3x — 2y — 6 =0, suy ra m = ——.

V13
Ta c6 max EP = max{FA,EB, EC, ED}.
Lai c6 FA= 16436 = V52, EB =/9+ 36 =35, EC =4, ED = \/9+4 = /13.
Do d6 M = EA = +/52. Vay M - m = 24.
Chon dap én@ OJ

Cadu 25. Cho hai s6 phtic 2y, 2, thda man |z; — 3i + 5| = 2 va |izy — 1 + 2i| = 4. Tim gia tri 16n nhat
ctia biéu thitc T = |2iz; + 32|

(A) V313, V313 +8. (C)V/313 + 16. (D) V313 + 2V/5.
D Loi gidi.

Taco |21 —3i+ 5| =24 |2z +6+ 10| =4 (1).
Ta ¢6 |izg—1+2i] = 4 & [(—32)—6-—3i] =
12 (2).

Goi A la diém biéu dién s6 phiic 2iz;, goi B la diém
biéu dién s6 phitc —32,.

Tit (1) va (2) suy ra diém A nam trén dudng tron
tam I (—6; —10), ban kinh R; = 4, diém B nam trén
duong tron tam J (6;3), ban kinh Ry = 12.

N

Ta co
< IJ+Ri+ Ry
= V122 4+ 13244412
= V313 + 16.
Vay maxT = /313 + 16.
Chon déap an @ OJ
Cdu 26. Cho sb phiic z théoa man |2% + iz + 2| = |22+ 2z — i+ 1]. Gi4 tri nho nhat cta |z — 2 + 4|
la
1
Doy ® v 2 DV}

® Loi gidi.
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Ta c6

4. Phuong tfinh bac hai véi hé sé thuc

Priz2=P4r—i+l] & |P+iz-2 =] +2—i—
S |(z—1)(2+2)|=[(z—1) (2 +i+1)]
& Jz—id|l- 242 =]z —i] |z +i+ 1]

|z —i|=0

2+ 20| = |z +i+ 1

Taco (1) z=i=|z—2+i] =20 — 2| =2v2 (x).
Xét phuong trinh (2): Dt z = z + yi v6i (z,y € R), ta ¢

(1)
(2).

|z—|—2i|:|z+i+1|<:>\/xQ—I—(y—i—Z)Z:\/(x—|—1)2—|—(y—|—1)2(:)y:x—1.

Khidé [z —24i] =/ (z =27+ (y+ 1> = /(z =27 +22 = /2(x = 1> +2> V2 (sx).
Tir (%) va (%%) ta co min|z — 2+ 14| = v/2. Dau “=" xdy rakhi 2 = 1, y = 0 hay z = 1.

Chon dap an @

U

Cau 27. Cho hai s6 phitc 21, 2 théa man |z, +2 —i|+ |z, — 4 — 7i| = 6v/2 va |izy — 1+ 2i| = 1. Tim

gia tri nhé nhat ctia biéu thitc T = |21 + 2.

(A) V2 - 1. (B) V2+1. (C2v2+1.
® Loi gidi.

Goi M la diém biéu dién s6 phiic z; va A (—2;1); B (4;7) lan lugt
13 hai diém biéu dién hai s6 phitc —2+1, 4+ 7i. Ta c6 AB = 6/2.
Phuong trinh duong théng AB la d: x —y + 3 = 0.

Ta co

|2y +2—i|+ |21 —4—Ti|=6V2 & MA+ MB=06V2
& MA+MB=AB.

Do d6 tap hop céac diém biéu dién sé phiic z; 1a doan thing AB.
Taco |izg—1+2i) =16 |izg— 1+ 2i|[i| =1 & |2 —2—i| =
1.

Goi N la diém biéu dién s6 phiic —zy va I (2;1) la diém biéu dién
s6 phtic 2 + 1.

Ta c6 IN = 1, suy ra tap hgp cac diém biéu dién s6 phic —zy 13
duong tron (C) : (z —2)° + (y—1)°> = 1.

Do d (I, AB) = 2v/2 > 1, suy ra AB khong cit duong tron.

Goi K la hinh chiéu cta I (2;1) len AB. Dé thay K nam trén doan
thang AB.

Goi H 1a giao diém ctia doan IK véi duong tron (C).

Ta 6 |21 + 20| = MN > KH =d(I,AB) — R =22 — 1.

Suy ra min |z + 29| = 2v/2 — 1.

Chon dap an @

(D)2v2 - 1.
YA
B
7
M
K
g\
A BN N
) 2 4 >
0

Cdu 28. Goi z; va 2 la hai nghiem phiic clia phuong trinh (z — 3 +14)° — 4z — 4i + 25 = 0. Tinh gia

tri clia bidu thic A = |z|* + |2)>.

(A) A =50. (B) A="10. (CA=13.

® Loi gidi.

(D) A=38.
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Chuong 4. SO PHUC

Taco(z—3+i)7 —42—4i+25=0<[(z4i)—3>—4(z+i)+25=0

+i=5+3i =5+ 2i
<:>(z+z')2—10(z+i)+34:0<:>['2 ' ’:»[zl '

z4+1=5—31 29 = b — 4.
Ta c6 A = |z|” + |z|* = |5+ 2i|* + |5 — 4i|* = 70.
Chon dap én 0

Cadu 29. Goi S 1a tap tat ca cic nghiem phtic ciia phuong trinh 2% — 2623 + (i — 1)2% + 22 — i = 0.
Téng cac phan ti clia S bing

(A)1. B) 1+ ©i. (D) 2i.
® Loi gidi.

Ta co

N (2 —i=
_Z2+Z:O<:>Z2:—Z
(2=

V2 V2

= — — —1

< 2 2
V2 V2
—— t+ =

L 2 2

Khi do6 tap cac nghiém phtic ciia phuong trinh da cho la
O R A

Vay tong cac phan tit ctia S bang

Chon dap an @ O

Cadu 30. Phuong trinh (22 —32+6) (22 +32+3) — 2(9+22%) + 22 = 0 c¢6 bon nghiem phic 1a
21; o) 235 24. Gid tri clia biéu thitc 2] + |2a| + |23] + |24] bing

(A)2v3(1+V2). ®) 2. ©2v2(1+2). (D) 2v3 (1+V3).

® Loi gidi.

Ta cb

(22—3z+6) (22+32+3)—z(9+222)—1—z2:0
& 22— (9422 2+ (2 —32+6) (2°+32+3) =0.

Taco A= (9+22%)° —4(22 —3246) (224 32+ 3) = (62 — 3)°

22249 — 62+ 3
Z: g

22 —32+6
2
= 2
22°+9+62—-3 9
z = 2 =2+ 32+ 3.
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4. Phuong tfinh bac hai véi hé sé thuc

@ Véiz=22-324+6<22—424+6=0.
Phuong trinh ¢6 hai nghiém z; = 2+ /2 VA 29 = 2 — \/2i.

@ V6iz=22+32+322+22+3=0.
Phuong trinh ¢6 hai nghiem 1a 25 = —1 — v/2i va 2z, = —1 + /2i.

Vay |zl + |zl + |zl + |zl = |2+ V2] + [2 = V2| + |1 = V23| + |1+ V2i| = 2v3 (1+ v2).

Chondépén@ O
. . 1 3 6 .
Cadu 31. Cho s0 phitic z, w khac 0 théa man z +w # 0 va — + — = . Khi dé ’i‘ bang
. zZ W zZ4+w 1w
3. =, V3. —.
® OF © DRt
® Loi gidi.
V6i hai s6 phiic z, w khac 0 théa man z +w # 0, ta c6
1 3 6 3 6
-+ —= & wror & (w+32) (2 +w) = 6zw
zZ w z+w ZW z+w
2
& 32— 2wt =0w3(=) —2(2)+1=0
w w
z 1 V2,
—_ = - — —
3 3
- |w
z 1+\/§.
— =+ —i.
w3 3
2
z 1\° V2 1
e - () -
uy ra |- \/3 + 3 7
Chondépém@ OJ

( BANG PAP AN )

1. B[22 C]l3. B[4 D] Alle. D]l7. c|[8. C|l9. B |l10. B|
[11. C |[12. A ][13. ¢ |[14. D ||15. D |[16. B |[17. D ][18. B |[19. B |[20. C |
2. B |[22. A ]|23. D |[24. B |[25. C |[26. B |[27. D |[28. B |[29. C |[30. A |
31. D
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Chuong 4. SO PHUC
BAI5. CUC TRISO PHUC

TOM TAT LY THUYET

1. Tap hop diém biéu dién sb phiic

Trong mit phang phiic, 86 phitc z = x +y -4 véi z, y € R duge biéu dién bdi diem M (z,y). Mot sd
tap hop diém biéu dién s6 phiic z thuong gip

@ az + by +c=0 = tap hgp diém la duong thing.

®@ z =0 = tap hop diém la truc tung Oy.

®@ y =0 = tap hop diém la truc hoanh Oz.

@ (z—a)’+ (y —b)* < R = tap hop diém 1a hinh tron tam I (a;b), ban kinh R.

(x—a)’+(y—b)" =R
2?4+ y? —2ax — 2by+¢=0

®@ 2 > 0 = tap hop diém la mién bén phai truc tung.

©

= tap hgp diém la duong tron c6 tam I (a;b), ban kinh R =

@ y < 0 = tap hgp diém 13 mién phia duéi truc hoanh.
®@ 7z <0 = tap hop diém la mién bén trai truc tung.
®@ y > 0 = tap hop diém 13 mién phia trén truc hoanh.

@ y = ax?+ bx + c = tap hop diém 1a duong Parabol.

2 2
® :B_2 + :Z—Q =1 = tap hop diém la duong Elip.
a
72 y2 ,
@ — - 7= 1 = tap hop diém la dusng Hyperbol.
a

2. Bai toan lién quan dén max, min mé-dun s6 phiic

z9 r

max |z| = |— —|—m

) z z

@ Cho s6 phiic z théa man |z; - z 4 25| =7, (r > 0), thi zl ;
min |z| = || 2] - —’

A1 |21

@ Cho s6 phiic z théa méan |21 - 2 — 29| =7, (r > 0).
max P = Q—z;; +Lva min P = 22—23 _ )
Z1 | 1] 21 |21]

® Cho s6 phiic 2z thoa man |21 - 2 + 29| + |21 - 2 — 22| = k, (r > 0) thi

\/ k}2 —4 |Z2|2

2|z 2|z

max |z| = va min|z| =
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5. Cuc tri s6 phuac

Vi DU MINH HOA

~ . P 2 )
Cau 1. Goi M va m lan lugt la gia tri nho nhat ctia P = S

z

véi z 1a s6 phiic khac 0 va thoa

mén |z| > 2. Tinh ti s6 —.
m

M M 4 M 5 M
A= =3 Ezg' ©E:_' @E:z

m 3
® Loi gidi.

Ta o6 P — 2z 41 |22 4 | ‘Zzl_wSPgM@)Q—igPSZjLL@%ngg

P 2| || || 2| 2| 2 2
Vay — = -

m 3
Chon dap én@ O
Cau 2. Trong céc s6 phiic z thda man diéu kién [z — i| = [z — 2 + 3i], 86 phuc 25 ¢6 mdodun nho nhat.

Phan 4o cla z 1a
2 4 3 3
® Loi gidi.

Gia st zo = x + yi, (x,y € R).
Ta cé: |z —i| =2—2+3i| < |z + (y — 1)i| =|(x — 2) + (—y + 3)i|

e+ @y-1)0 =@-2°+(-y+3)°ey=—1+3

3\ 9 _ 3
|20] = Va2 + 42 = a2 + (—2+ 3)2 = V222 — 6x + :\/2(33—5) +-2>—=

27 V2
Vay |z 5 khi va chi khi > = = + 3 suy ra phan do ctia zp ba >
20|, = —= khi va chi khi x = = =—-=2zy=—-+—i,suyr n ua zg bang —.
Y 120| min V2 5 Y 5 0=57T35h y rap 0 g2
Chondépém@ O

Cdu 3. Cho tat ca cac sb phiic z = x +yi (z,y € R) théa man |z + 2i — 1| = |z +i|. Biét z dugc biéu
dién bdi diém M sao cho M A ngan nhat véi A(1;3). Tim P = 2z + 3y

(A)9. (B) 11. ©) -s. D)s.

® Loi gidi.
Goi M (z;y) 1a diém biéu dién sb phiic z = 2 + yi, (z,y € R).
Taco |z+2i—1| = |z+i| & |r+yi+2i—1| = |z+yi+i| & (2—1)2+(y+2)? = 22+ (y+1)* & v—y—2 = 0.
Dé thay tap hop cac diéem M biéu dién s6 phiic z 1a dudng thing x —y —2 =0 = M(z;2 — 2).
MA = (x—1;2=5) = |[MA| = \/(x —1)2 + (z — 5)? = V222 — 120+ 26 = \/(x 2 —3v2)2+8>8.
Suy ra MAym =8khizy2-3V2=0c2=3=y=1.VayP=22r+3y=2-3+3-1=09.
Chon dap an @ O

Cdu 4. Cho s6 phitc z théa man |z| = 1. Goi M va m lan lugt 1a gia tri 16n nhat va gia tri nhd nhat
clia biéu thic P = |z 4+ 1| + [22 — 2z + 1|. Tinh M -m

@%ﬁ. ® % (©)3V3. ?

® Loi gidi.
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Chuong 4. SO PHUC

Dolz|=1&/r2+yi=1ar?+y* =1
Suy ra x,y € [—1;1].
Ta ¢6 z -z = |2]* = 1. Thay vao P ta dugc
P= |z+1|+ |2 —z+z2z|=lz+1+|2(z—1+2)|=|z4+ 1+ 2| [z +z2 -1 =z + 1|+ |2+ 2 -1

=\ (@+ 12+ 2+ 22— 1| =V2x+2+ |22 — 1.

Xét ham s6 y = f(x) = V22 + 2+ |22 — 1.

1
V2r+2—-2x+1 khi —1<zx< -
Tacoy=f 2

1
V2r+2+42x—1 khiégxgl.

1 1
— —2khi —-1l<zx<-=
N V.= 2
f (*T> = 1
——— + 2 khi —-<x<l1
2x + 2 2
1 1
—l<zx< 5 —l<arx< = 7
f/(x):O<:> 1 g %@x:—g.
———-2=0 |VZz+2==
V22 + 2 rhe=gy
Béang bién thién ctia ham s6 f(z) trén [—1 : 1]
X —1 _z l 1
8 2
f'(x) + 0 — +
E 3
4
3 V3
m = min f(z) =V3
Hl]f( ) ] 133
Suy ra 4.VayM-m:T.
M =
F?¥f() 3
Chon dap an@ OJ
Cdu 5. Goi M la diém biéu dién s6 phiic 2; = a + (a® — 2a + 2)i v N 1a diém biéu dién s6 phiic 2,
biét |29 — 2 —i| = |z — 6 — ¢|. Tim do dai ngan nhan ctia doan M N.
6v/5
(A)2V/5. QD-Eﬁ ©1. D) 5.
® Loi gidi.

Goi M(z;y). Tu diéu kién z; = a + (a* — 2a + 2) i suy ra M thuoc parabol (P): y = 2? — 2x + 2.
Goi N(x;y). Tit diéu kien |z — 2 — i| = [z3 — 6 — i| suy ra N thuoc duong thang d: 2z —y — 8 = 0.
Goi A 1a tiép tuyén ciia (P) ma song song véi d: 2x —y — 8 = 0.

Goi M (xg;y0) 12 tiép diém ma tai dé tiép tuyén A // d.

Tacoy =2xr—2.Do A J/dnény (xg) =2 200 —2 =2 19 =2 suy ra yy = 2.

Phuong trinh tiép tuyén A c6 dang y =/ (z0) - (z —20) + o S y=2(x —2) + 2 &y =2z — 2.
Khi d6: min MN = d(A,d) = d(A,d) véi A € A.

21-0-8] 6v5

Chon A(1;0) ta c6 min MN = =
22 + (—1)2 5
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5. Cuc tri s6 phuac

Yy (P)iy=2>—22+2

Chon dap an @ O
(1+2)z
—1

Cadu 6. Cho s6 phtic z va w biét chiing dong thoi thda man hai diéu kien + 2' =1vaw =1z

Tim gia tri 16n nhat cia M = |z — w).

(A) M =3V3. B M=3. (©)M =32 (D) M =2V3.
® Loi gidi.
ach1: . .
Ta c6 (H_Zg'zm':1@'(1+Z)jt3(1_2> —le Itz r20—d)|=1—i < |1+i)z+
2(1 — )| = V2.

Mat khac |(14i)z|—[2(1—)| < [(1+3)z+2(1—1)] = V2 & [(1+4)z] < [2(1—3)|+V2 & V2|z] < 3V2
Khi d6 M = |z —w| = |z —iz| = |(1 — i)z| = V/2|z] < 3V/2.

Cach 2:
Yy
2
—1 O 1 z
1+ 1+ 2(1 —1
‘< 1+_222 + 2‘ —le ‘< “)jt Z,( D 21 e (1) s2(1=)| = [1=i] & |(1+i)2+2(1—) = V3 (1)

Dit z = o + yi thay vao (1) ta duge |(144)(z +yi) +2(1 —i)| = V2.
Sx—y+2?+@x+y—2> =22+ (y—27°=1

Tap hop diém bicu dién sé phiic z trén hé truc toa do la dusng tron tam I(0;2) ban kinh R = 1.
Khidé1<|2|<3=M=|z—w|=|z—iz| = |(1 —i)z| = V2|2| <3V2.

Chon dap an @ OJ
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Chuong 4. SO PHUC

Cau 7. Cho s6 phiic z thda man |22 — 2iz| = 2. Gia tri 16n nhit ctia biéu thitc P = |iz + 1] bing

A2, ® 3. © V3. D) V2.

® Loi gidi.
Taco2=|z2—2iz| =[z2 = 2iz+>+ 1| =|(z =)+ 1] > [(z — )| — 1.
= [z —i? <3 e |z —i] <VB.
P =iz +1]| = |i(z —i)| = |z — | < /3. Vay gia tri nho nhéat ctia P bing /3.
Chon dap én@ O
Cdu 8. Vdi hai so phiic 21, 2o thda man 2z + 20 = 8 + 6i V& |21 — 25| = 2. Gi4 tri 16n nhat ctia bieu
thic P = |z1| + |22 1&

(A)5+3V5. 2v/26. (C)4v6. (D) 34 + 3v2.

® LOi gidi.
Dat z1 =a+bi, 2o = c+ di, (a,b,c,d € R).
a+c=38
b+d=6
Do d6 (a+¢)*+ (b+d)? =100 & a? + b* + ¢ + d* = 100 — 2ac — 2bd  (1).
Vilzp—2 =2néntacd la+bi—c—dil =2 (a—c)?+(b—d? =4 d+0P+*+d* =
44 2ac+2bd (2) .
Cong vé theo vé ctia (1) va (2) ta duge 2 (a® + b* + ¢ + d?) = 104.
Ap dung bat ding thitc 2 (22 + y2) > (x +y)? ta c6

Tacézl+z2:8+6inéna+bi+c+di:8+6i<:>{

PP = (V@R AVETE) <2(a® 41+ +d) = 104,

Do dé P < 2+/26.
Vay gia tri 16n nhét ctia biéu thic 1a 2v/26.

Chon dap an O

Cdu 9. Xét tap hop S cac s6 phiic z = z+yi (z,y € R) thda man dieu kien |3z —z| = |[(1+2)(2+21)].
Biéu thitc Q = |z — Z| (2 — z) dat gia. tri 16n nhat 1a M va dat duge tai zg = x¢ + yoi. Tinh gia tri
T = Mxyys.

@T——— T:%. @T——— @T——M

@ Loi gidi.
Taco |3z —Z| = [(1 +0)(2+ 29)| & |3z + 3yt — x +yi| =4 & |22 + dyi| = 4.
sr+4r =4 2yl=v4—22 (-2<x<2).
Khido Q=|z2—2|(2—2) e Q=|2yi|(2—2) = |2y|(2 — x) = V4 — 22(2 — z).
Xét ham s6 f(x) = (2 — x)vV4 — 22 v6i x € [—2;2].

Py =22 ) 0 {Z;
Ta c6 bang bién thién
x -2 —1 2
f'(x) + 0 -
3v/3
f(z) . / \ .
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5. Cuc tri s6 phuac

Nen max,e(—29) f(z) = 3v3 = f(-1).
3 9v/3
VayM=3\/§;xo=—1;y3:Zl:>T:_%—'
Chondépén@ -

Cdu 10. Cho s6 phic z théoa man |22 — 22 + 5| = |(z — 1 + 2i)(z + 3¢ — 1)|. Tinh min |w|, véi

w=2z—2+ 2.
@min|w|:2.

@min lw| = % min |w| = 1. @min|w| =

NN GV

® Loi giéi.
Ta c6

|22 =224+ 5| = |(z — 1+ 2i)(z + 3i — 1)|

|(z =12 +4] =|(z = 1+ 2i)(z + 3i — 1)]

|(z —142i)(z =1 —2i)| = |(z — 1+ 2i)(z + 3i — 1)
|z — 14+ 2|z — 1 — 26| = |z — 1+ 2i||z + 3i — 1]

|z —1+2i] =0

[|z—1—2i|:|z+3i—1|.

T ¢3¢0

THI: |z —142i|=0&z2=1-2i=2w=2—-2+2i=1-2{—2+4+2i=—-1= |w =1
TH2: [z —1— 2| = |z +3i— 1] & |(z = 2+2i) + 1 — 4i| = |(z — 2+ 20) + 1 + |
Slw+1—4il=]w+ 141

3
Goi w =z + yi(z;y € R) thi (z + 1)? (x+1)2—|—(y+1)2<:>y:§'
/ 2 3
Khi d6 |w| = /22 +y?> = /22 + 25
3
Déng thiic x4y ra < o = 0 vA min |w| = 3"
Chon dap én@ 0

Cadu 11. Xét cac s6 phiic z thoa man |z — 2 —i| = 1. Goi m, M la gia tri nh6 nhat va 16n nhat cta
|z|. Gia tri M + m béang

A) 3. ®) 2. (©)1+2v5. (D) 2v/5.

® Loi gidi.
Taco 2| =[(z—2—1)+ (24 1)].
Ap dung bat dang thitc ||z;| — |2|| < |21 + 22| < |21] + |22,

|z =2 —i| =24+ <|z| < |z —=2—i| +|2+i] & |1 = V5| < |2]| < 14+V5 & Vb—1< |2] <1++/5.
Vay m=+v5—1,M =+/541, do d6 M +m = 2+/5.

Chon dap an @ O
1 2
Cdu 12. Xét cac sb phiic z théa man |z| = 1, gia tri nhé nhat ctia biéu thitc |2 + 2 + 3 bang
V2 1 1 1
Oh ®s % D%

® Loi gidi.
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Chuong 4. SO PHUC

Theo dé |z| = 1. Dat z = cosz +isinz, z € R.
Suy ra z* = (cosx + isinx)* = cosdx + isin4z. Khi do,

2 2

z4—|—z—i—1
2

1
(cos dr + cosx + 5) + (sindx + sinx)i

1)* 9
= <cos4:v+cosx+§) +(sin4x—|—sinx)2:Z+cos4x+2(:os3:v+cosx

+8cos*x +8cos®x — 8cos’x — Heosx + 1

O OO

+ f(t), voi f(t) = 8t* + 8> —8t* — 5t +1,t € [-1;1]

f(t)%ﬂ(#ﬁ) -2

Chon dap an O
Cdu 13. Cho hai s6 phtic z;, z; thda man z; # 2, va 22 — 52120 + 422 = 0. Goi M, N lan lugt 1a diém
biéu dién ctia s6 phiic 217, théa man dién tich tam giac OMN bing 12 . Gia tri nhé nhét ciia bicu
thic P = |2z; — 25| 1a

(A)14v/3. 21v/2. © %\/6. (D) 7V6.

vV
+

T
— .

g

=B

® Loi gidi.
Vi 212 — B2120 + 4292 = 0 (21 # 20) suy ra 21 = 429 = P = [T29].
Mit khéc Spomn = 30M.ON sin MON < 12 = £ || |2|sin MON < |25|* sin MON = 6.

P = [Ty = Ty |——2 Nen P = |72| nhé nhat khi sin MON 16n nhét < sin MON = 1,
sin MON

Khi d6 P = 7V6.
Chon dap an @ O

Cdu 14. Cho sb phiic z ¢6 |z| = 1. Gi4 tri 16n nhat clia biéu thic P = [22 — z| + |22 + 2 + 1] 1a
13 11

® LOi gidi.
Gia st 2 = x + yi, (z,y € R). Theo gia thiét ta c6 22 + y* = 1.
Taco P=[22—z2|+|2+2+1=2z=D]|+ [22+2+1 = 2| |z =1+ |2+ 2+ 1] = |z = 1| +
|22 + 2 + 1.

lz—1|=lz+yi—1=y/(r —1)2+y2 =22 +y2—22+1=+2— 22
Phztl=0 -y +2yi+tar+yi+1 =227+ +yQr+1)i
= |22+ 2+ 1) = 2220 + 1) + 4220 + 1)2 = /(20 + 1) (a2 + 2) = 22 + 1].

Suy ra P =+/2 —2x + |2z + 1].
Xét ham s6 f(z) = /2 — 2z + |22z + 1| trén doan [—1;1].

1 1 1
Trén [—1;——) Jla)y=v2—-2c-2z—-1= fl(z) = ———=—-2<0,Vz € [—1;——).
2 2 -2z 2
£ 1
Mat khac ham so f(z) = v/2 — 2z — 2z — 1 lién tuc trén [—1; —5)
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5. Cuc tri s6 phuac

)
_1;_— .
2

) ) 1
Do d6 ham s6 nghich bién trén {—1; —5) = f(z) < f(—1)=3,Vz €

max  f(z) = 3.

=
1
€| —1;——
S H 2

1
Toen | ;1]
ren | —5: 1),
f(:c):\/2—2.7:+2$+1:>f’(93):—;+2:>f’(:1:):0<:>\/2—2x:lﬁxzz
V2 -2z 2 8
1 7 13
N (2) 13
max = —
xe[—al;l] o 4
13
hay Ppax = T
Chon dap ém@ OJ
~ Pe A , 2 ~ . \/E . ~ X N ] ~ -
Cdu 15. Xét so phiic z théa man (1 + 2i)|z| = —— — 2+ 4. Ménh dé nao dudi day ding?
z
3 1 1 3
@§<\zy<2. ®) |z| > 2. @\2]<§. @§<\z|<§.
® Loi gidi.
10 10
Ta c6: (14 2i)|z| = £ — 241 < (Jz|+2)+i(2z] - 1) = £
2 z
Lay modun hai vé ta dugc
V10 (1 3)
I 2)2 2 —1)2 =1 e
o = V2 e -1 = e =1 e (555
Chon dap én@ O

Cdu 16. Cho sb phiic z théa man |z — 2 — 4i| = |z — 2i| v& biéu thitc |iz + 2 — | dat gia tri nhd nhat.
Tim phan 4o clia s6 phic z.

V2 5 3 5
b 5 © ok
® Loi gidi.
Goiz=a+bi (a,b€eR). Khido,

|z—2—4i|:|z—2i|@\/(a—2)2+(b—4)2:\/a2+(b—2)2<:)a:4—b.

. . 5\ 1

|zz+2—z|:\/(z—b)2+(a—1)2:\/(2—b)2+(3—b)2=\/2b2—10b+13:\/2<b—§) +5 2
) 2 5 3

Vay gi4 tri nhé nhat cda iz + 2 — 4| I g Khib=2a=".
Chondépém@ OJ
Cadu 17. Xét cac sb phiic z théoa man |z — 1 — 3| = 2. S6 phiic 2 ma |z — 1] nhé nhét 1a

(A)z=1+5i. B)z=1+i. (C)z=1+3i. D) z=1—i.

 Loi gidi.
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Chuong 4. SO PHUC

Goi 2z = z + yi,z,y € R. Khi d6 M (x;y) la diém biéu dién ctia s6 phiic 2. // Theo bai ra ta c6
|z—1-3i|=2<« (x—1)2+ (y — 3)2 = 4. // Suy ra tap hop diém M la duong tron tam I(1;3) ban
kinh R =2. // Khi do |z — 1] = \/(x —1)2+y%> = I'M v6i I'(1;0). // Do d6 |z — 1] nh6 nhét khi
I'M ngan nhat hay I, M, I’ thang hang, M nam gita I va I’. // Phuong trinh dudng thang (I1') 1
x = 1. // Toa do giao di¢m ctia dudng thang (II') v6i duong tron tam I ban kinh R = 2 1a M;(1;1)
va M(1;5). // Thit lai ta thay M;(1;1) thoa man. Vay z =1 + .

Chon déap an @ OJ
Cadu 18. Cho cac s6 phitc z va w théa man (2 + 7)|z| = Z 41— Tim gid tri 16n nhét cia T =
w
lw+1—1.
OED = CES ova
® Loi gidi.

Céach 1: . .
Taco: 2+i)|z|=—+1—i< 22| 1)+ (2| +1)i=—

w w’

. z zZ z
=wmwwﬂwﬂmﬂd®wmvw+w+>=%@¢WWﬂww=;
Vib|z[2 = 2|2 +2>0 Vz=|z| >0. Dat ¢t = |z|(t > 0).

2
Tacé:ﬁzw:\/w%r;:\/z(%—%) +gz%,\ﬁ>o:»|w|§\/7§.
Khi d6: T = |w+1—z|<|w|+\1—|<§+\/§ 4\3/_
w==k(1-1) (keRk>0)

Dau dang thic xay ra < |w|:§ ﬁkﬂz?@k:—@wzl_lz
|z| =2

VaymaxT_4\/_

Cach 2:

Ta c6: (2+i)]z|:g+1—i<:>(2|z]—1)+(]z|+1)i:

2 Ju

1212 = 1)+ (el + 10l = |2 & VERT= P (R4 1 = 1 & VBRP = 2Rl 42 = 2
Vi5[z2 = 2z[+2>0 Vz= |2 >0.Datt = |z[(t > 0).

1 52 — 2t + 2 2 2 1 1\? 9 2
Ta co: \/—+ \/5——+—: 2(———) +—Z—Vt>():>‘w‘§£
] t t 2 t 2= \9

Suy ra tap hop cac diém biéu dién cho s6 phitc w 1a hinh tron tam O(0;0), ban kinh R =

Khido: T=|w+1—1i=MI.
Dé thay diém I(0;2) nim ngoai dudng tron tam C(O; R), suy ra T = M dat gia tri 16n nhat khi va

"

3

4+/2
chikhiT:MI:IO+R:2+§:6+3\/_ max T = \3/_
Chon dap an @ O
Cau 19. Cho s6 phtic z va w thdéa man (1+14)|z| = i+2—z Tinh gié tri 16n nhat ctia T' = |w—2i|.

5
BL 2 2 ©% s O
® Loi gidi.

Céach 1:
Ta co:
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5. Cuc tri s6 phuac

(1+i)|z|:§—2+i<:>|| 24 (|2|+1)i :—<:>\/|z|—2 e (P e | SN e e

|w]

Danh gia: 2|z|*> — 2|z| +5 > 0,Vz = |z| > 0. Dat t = |z|(t > 0).

1 V22 —2t+5 \/ 2 5 (1 1)2 9_ 3 V5
Taco — =" = T2 yfo 24— 5(-—2) +2> -2 < X2
a0 ; (e \/ ; 52 F o=
5
Khidétacé:|w—2i|§]w[+]—2i|§\§+2.
w=k(-2i) (keR, k>0)
P 5 5 5
Dau dang thiic xay ra < |w|:? #%z?kék:%ﬁw:—gz
2] =5
5
VayMaXng—i-Z.
Cach 2:
Ta co: |
. z . z
(1+z)|z|=a—2+z@| z|—2+(|z|+1): :—@\/|z|—2 (|z|+1)2:ﬁ®\/2|Z|2—2|Z|—|—5:
2
|w

Danh gia: 2|z|*> — 2|2| +5 > 0,Vz = |z| > 0. Dat ¢t = |z|(¢t > 0).

1 V22245 \/ 2 5 (1 1)2 9 3 NG
Taco: — =~ 17 224+ = /5(==2 Z> = |w| < =,
O T / e \/ i 75) 757 ||—3

N N ~ . 5
Suy ra tap hop cac diém bieu dién cho s6 phitc w 1a hinh tron tam O(0;0), ban kinh R = i

Khi d6: T = |w — 2i| = M.

Dé thay diém I(0;2) ndm ngoai dusng tron tam C(O; R), suy ra T = M1 dat gia tri 16n nhat khi va

ChikhiT:MI:IO—i-R:Q—F\/?B.
5

VaymaXT:2+\/?_.
Chondépém@ O
Cau 20. Cho s6 phiic z va w théa man (3 + 2i)|z| = ++3+1—i. Tinh gia tri 16n nhat cia
e vz v5

2 2 5 )
(A) X2 4+ V1L (B) X2+ V0. © =. D Y2+ V13

3 5 V2 5

® Loi gidi.
Ta co: . .
342 —+1—-i &3z -1+ (2 1) = —————
(3+2i)|z| = 1+3+ i & \|z]| + (2|z] + 1)i P T "
z z
SA/BlZ =12+ 22|+ 1) = —————— < /13|22 = 2|z| + 2 =
ST G T Ty & VIR -
Danh gia: 13]2]? — 2|2] +2 > 0,Vz = |z| > 0. Dat t = |2|(t > 0).
1 V132 =2t +2 \/ 2 2 (1 1)2 25 _ 5 _

Ta co: 13—=-+—5=4/2|-—= —_ > — = 3 <
S T ! it \/ [T3) to 2 g T westils
V2
>

V2

Khi d6 ta c6: |w] = [w+3+i+ (=3~ )| < jw+3+i +] =3 i < T+ VIO,
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Chuong 4. SO PHUC
w+3+i=k(-3—1i),(k€R, k>0)

% 2 . ” 2 \/§ 1
Dau dang thuce xay ra < ':£ =" =kJ/10=> k= ——.
g y w+3+i = = 5 G
2| =2
S w43+ 1(3 ) & (3 +3) (1 +1>'
w 1= ——(-3—1% w=—|——= —
5v/5 5v/5 5v/5
2
Vay: MaXT:%—i—m
Chondépén@ OJ

Cdu 21. Cho z la s6 phiic thoa méan |z| = |z + 2i|. Gia tri nhé nhat cta |z — 1+ 24| + |2 + 1 + 34|
a
(A)5v/2. V13, (©)v29. (D) V5.

® Loi gidi.

Dat z = a + bi(a, b € R).
Taco: |z| =|z+ 2| ©Va>+ 12 =\/a>+ (b+2)2 & d+4=0b=—-1=z=a—1i.
Xét: |z —1+2i|+ 24+ 1+3i|=]a—14i+]a+1+2i]=/(1—a)?+12+/(1+a)?+22
Ap dung BDT Mincopxki:
V0—aP+124+/(1+a)?+22>/(1—a+1+a)?+(1+2?2=V4+9=+13.

1
Suy ra: |z — 14 2i| + |z + 1 + 3i| dat GTNN la /13 khi 2(1 — a) :1—|—a<:)a:§.
Nhan xét: Bai toan trén c6 thé duge giai quyét bang cach dua vé bai toan hinh hoc phéng.
Chon dap én@ OJ

CAu 22. Cho z;, 2, 1a céc s6 phitc khac 0 thda man |z;|z; = 9|22|2e. Goi M, N lan lugt la diém biéu
dién cac s6 phiic z; va zy. Biét tam gidc OMN c6 dién tich bang 6, gid tri nhé nhat cia |z; + 2o
bang

(A)8. 6. (©)4v2. (D) 3v2.

® Loi gidi.
T gid thiét: |21]z1 = 922|202 (1).
Lay mo-dun hai vé ta dugc |21]* = 9|22|* = |21| = 32|
Thay |z1] = 3|z2| vao (1) ta duge z; = 3z2,.
Goi zg = a + bi(a,b € R) = 2z = 3a + 3bi, 2o = a — bi.

) 1
Diem M (3a;3b), N(a; —b) = Somn = §| — 3ab — 3ab| = 3|al|b|.
Ma Sonn = 6 nén |a||[b] =2 va |z1 + 22| = |4a + 4bi| = 4V a® + b2 > 4/2]al|b] =
Suy ra min |z; + 25| = 8.
— — 1

Luu y cong thic tinh dién tich tam giac OAB v6i OA = (ay;a2), OB = (by;by) 1a Soap = §|albg—a2b1|.
Chon dap an @ O
21+ 2—1

————————— 1a 06 thyc va 429 + 8 + 13i] = 4. Gia tri
(z1+21)i+1

Cadu 23. Céc sd phitic 21, 2o théa man w =

nhé nhat ciia biéu thitc P = |2 + 2| bing

21 5 Y @ YTt

16

® Loi gidi.
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5. Cuc tri s6 phuac
Dat 2y = x + yi, (z,y € R), ta ¢

zn+2—i (e +2)+w—-1)pi a+2+22@y—-1+[y—1-2z(x+2)l
(1 +2)i+1 1+ 2xi B 1+ 4x? '

Viw la s6 thucnen y — 1 —2z(z +2) =0 y =222 + 4o + 1.

13 132

42, + 8+ 13i| =4 & .

= |21 + 29| = 21 — (—22)] -
Goi M la diém bicu dién ctia z; thi diem M thudc parabol (P) :y = 2% + 42 + 1.

I
—_

C : 13
Goi N la diem bieu dién clia 2, thi diem N thuoc duong tron (C) : (z + 2)* + (y + Z)
e . 13\
Goi Ny la diem bieu dién clia —z, thi diem N; thuoce duong tron (C}) : (z — 2)* + (y — ) = 1.
Phuong trinh tiép tuyén A cta (P) tai T (zg, 222 + 4x9 + 1), (zg > —1) 1a
y = (4w +4)(z — 20) + 225 + dao + 1 & (dwg +4)xr —y — 225+ 1 =0.

Khi do6:
. 13
Puin © (M N1)min < T 1a hinh chiéu vudng goc cta I 1én A, vé6i 1 <2, Z) la tam (Cy).

2 T 9\
= I'T" cuing phuong v6i VIPT na, v6i [T = (xo — 2,223 + 4wy — Z) ;A = (4o + 4, —1).

9 1 17
@(42304—4)(22334—41‘0——):2—$0<:>8£E(3)+2417(2)+8$0—11:O(:).’L‘O —:>T< )

4 2 272
4
Vay Puin = IT — R_§—1_ \/_4
Chon dap ém@ |
Cau 24. Cho céc s6 phiic z va w théa man (3—i)|z| = —1+1—z Tim gi4 tri 16n nhat T = |w+i|.
V2 3v2
—_—. —_— 2. —.
®Y . © OF
® Loi gidi.
Dieu kien: w # 1.
z z z
Ta co: (3 —1 =——+4+1—-1& (3 —1 —l4+i=——&w= 1.
a co: (3 —1)|z] o1 1t (3 —1)|z| ti=——oSw (3|z|—1)+(1—|z|)i+
, z z , ||
Vay T = |w+i| = + 141 _‘ .‘—Hl—i—z]é +
Blzl = 1) + (1 —|2])i Blzl = 1) + (1 —[z])i V10|2[2 — 8|z| + 2

V2. ,

Dat ¢ = |z| diéu kien: ¢ > 0. Xét ham s6 f(t) = + V2.

12 s fe) 10— 81 52
—4t+

"(t) = ) =0&t=—.

f® (10t2—8t+2)\/10t2—8t+2f(> 2

Bang bién thién:

t 0 L 400
2
f'(#) + 0 -
3v2
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Chuong 4. SO PHUC

) 1 3v2
Dua vao bang bién thién ta ¢c6 T' = |w +i| < [max)f(t) = f <—) = i
0;+00

Chon dap an @ O
Cdu 25. Cho s6 phitic z théa man diéu kién |z + 2| = |z + 2i|. Biét gia tri nhé nhét ctia bicu thiic

a+bV/17

V2
3a — b bang

A 4. ® 2. €. D) 3.

=|z—1—2i|+ |z —3—4i| + |z — 5 — 6| dugc viét dang ———=— v6i a, b 1a s6 hitu ti. Gia tri clia

® L3i gidi.

Goi z =x 4 yi véi x,y € R.

Ta co: |2 +2| = |2+ 2i| & |(z +yi) + 2| = |(x + yi) + 2i| & |(x + 2) + yi| = |z + (y + 2)i|
S (@+2)2+y* =2+ (y+2)? < =y hay z =2+ xi.

Khi d6 ta c6: A= |(z — 1) + (x — 2)i| + |(z — 3) + (x — 4)i| + |(x — 5) + (z — 6)1]

= (@ =12+ (2 =22+ /(x =32+ (x — 42 + \/(x = 5)2 + (2 — 6)?

=222 — 62+ 5+ V222 — 14z + 25 + V222 — 222 + 61

(B T ) T

2 2
1 1 1+42v1
> V2. (x—— ——:c +( )+ Q(x—z) +—2\/§-\/1_7+\/j:+—\/_7.
2 2 2 V2
x > x
_ 2 -
Dau bang xay ra khi % 2 <:>:1::§.
r—==0
/T 2
142v17
VayminA:+T.Suyraazl,sznénBa—bzl.

Chon dap an @ O

Cdu 26. Trong cac s6 phtic z thod man |z — 3 — 44| = 2 ¢6 hai s6 phtic z;, 23 thoa méan |z; — 2| = 1.
Gi4 tri nho nhat ctia |21|* — |22|* bing

(A) —10. —4 —3v/5. (©) 5. (D) -6 —2V/5.

D Li gidi.

| (a—3)"+
|a=a+bi N . 2
Dat { (a,b,c,d € R). Theo dé ta c¢6: { (¢ —3)° +
_|_

29 =c+di (a—c;Z (b d)2:
Khi lay-theo vé ¢6 a® + b* — ¢ — d* = 6(a — ¢) + 8(b — d).

Két hop stt dung bat dang thitc Cauchy-Schwarz va sit dung ta cé:
212 = |zl =a?+ b = —d* =6(a—c) +8(b—d) > —/(62 + 82) [(a — ¢)2 + (b— d)?] = —10.
324+ (b—4)* =4

!(a_
(c—3)2+(d—4)*=4
(a -

Vay gié tri nhé nhit ciia |z|” — |2o)* = —10 khi )2+ (b—-d?=1
c b— d

—— =k <0.
. 6 8

B L& Quang Xe W SBT: 0967.003.131



5. Cuc tri s6 phuac

[ ( 27 — 4\/_ 144 + 1215 .
1T 0
. 33 — 4\/_ 176 + 12¢Ei
N Cl s e A 1 ) RN \ 10 40
Ton tai hai cap so phtic thoa méan la | ot 4W/TE 144 — 12VT5.
) as—1 T
.= 33 +4V15 N 176 — 12\/EZ,.
L\ 10 40
Chon dap an @ O

Cdu 27. Cho sb phitc z = a+bi (a, b € R) théaman |22+2—3i| = 1. Khi biéu thitc P = 2|2+2|+|z—3
dat gia tri 16n nhat thi gia tri clia @ — b bang

(A) 3. B 2. (C)-2. D) 3.
D Lai gidi.
Theo gia thiét co:
[2(a+bi)+2-3il=1<|(2a+2)+ (20 —3)i| =1 < (2a +2)* + (26— 3)* = 1.
3\ 1

2 R — —

“la+) +(b 2) 1)
2 2 N 3\? 1

(%) & a® +b° = =3 —2a+ 3b. Tt (%) suy ra b—§ §4_1<:>1ng2'

Khi dé bién déi va st dung bat dang thic Bunhiacopxki ta dugc
P=20z+2/+ |z = 3] = 2y/(a +2)2 + 02 + \/(a — 3)2 + 1?2

:2\/a2+b2+4a+4—|—\/a2+b2—6a+9:2\/(—3—2a+3b)+4a+4~|—\/(—3—2a~|—3b)+9—6a
=2v2a+3b+1++vV-8a+3b+6
= VBa+ 120+ 4+ v=8a+3b+6 < +/(1+1)(8a+12b+4 — 8a + 3b + 6)

= /2(15b + 10) < /2(15.2 + 10) = 4v/5.

8a+12b+4=—-8a+3b+6 a=-—1
Dau “=" x4y ra khi { & {

Suy ra Max P =45 khia=—1,b=2. Vay a — b= —3.
Chon dap é,n@ O
CCIU 28. Cho s6 phiic z thda méan |z — 1 — 2i| + |z — 4 — 6i| = 9, gid tri 16n nhat cta |z — 10 — 144
@ 17. 20. (©)15. (D) 12.
o Loi gidi.
Cach 1: Y
w i
bat z = .
oz 3—4 * 2
3 w 3 25 25
T —-1-2 4—61| = |—— 21 — = =2 = — — —| =45.
aco |z i|+]z—4—61 ’ LTyt ‘3—42 5~ 2 9<:>‘w+2 +‘w 5 5
Diat w = x + yi va goi M(z;y) la dlem biéu dién w.
. 2 2 56
Khi dé tap hgp diem M la elip ¢6 phuong trinh la (E) : ZS 5 —|—3y50 =1.Suyray® = 350—§x2 (1).
()
w 15 1 125 1 125\
. 4 4 10 — I e PO i I _ = 2
Mat khéc ta c6 T = |z — 10 — 14i| = a4 o 107 g ‘w 5 5\/(x 5 ) + 2.
1 125 56 1\/25 17025
— _ = A B St S 2 Ue0
Suy ra T 5\/(:10 5 ) + 350 81x : 81m 125x 1
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Chuong 4. SO PHUC

4 4
Tﬁ(l)tacé—ggzcgg.
17025 { 45 45] , 50
B = 2~ 125.
trén doan 5 g | f'(x) T 5

. 25
Xét ham s6 f(x) = 8—11‘2 — 125z +
405 45 45
Xet fia) =0 = 0 ¢ |2 D).
ét fl(z) =0<x 5 ¢ 55
45 45

) .1 45
Vay gia tri 16n nhat ctia 7" bang R f (—?) =17.

Cach 2:
Taco |z —10—14i| < |z —1—2i| + | —9 — 12i] = [z — 1 — 24| + 15.
Ta c6 |2 — 10 — 14i] < |z — 4 — 6i] + | — 6 — 8i] = |z — 4 — 6] + 10.
Suy ra 2|z —10—14i| <9+ 15+ 10 =34 & |z — 10 — 144| < 17.
. 1 2
Déu “=" xdy ra khi z = ~z + gz Vay max |z — 10 — 14¢| = 17.
Cach 3:
Goi M(z;y) la diém biéu dién s6 phitc z. Goi Fy(1;2) va Fy(4;6). Suy ra MF, + M F, = 9. Suy ra tap
hop diém biéu dién z 1a Elip va c6 Fi Fy = 5.
Tacé P = |z — 10 — 14i| = MA v6i A(10;14).

F1F2 = 5
Ta c6 F1A = (9;12), 1 Fy = (3;4) = LA = 31, F, = Fy, A, F, théng hang va ¢6 { ;A = 15
RA = 10.

Taco MA < MF,+ F,A < T7+10 = 17. Dau “=" x4y ra khi M, Fy, F, thang hang va M F, + F\ F, =
MF.
Chon déap an @ OJ

Cadu 29. Xét cac s6 phtic z, w théa man |z| = 2, |iw — 2+ 5i| = 1. Gia tri nh6 nhat cla |22 — wz — 4|
bang

(A)4. 2(v/29 - 3). ©s. (D) 2(v29 - 5).

® Loi gidi.
Taco: iw—2+5il =1 |w+b+2i|=1;z|=2=z22=4.
Dt +i + by ( b € R). Khi d¢ oy =4
at: z = x + iy, w = a +ib; (z,y, a, . Khi de:
' Y Y (a+5)°+(b+2)°=1
4
Ta c6: |22 —wz —4| = |z| |z —w — =| =2|(z — 2) — w|.
2

Goi A, B lan luct 1a diém bicu dién z — zZ va w.

Dan dén: A(0;2y) véi —2 <y < 2, B thuoc duong tron c6 tam I(—5; —2) va c¢6 ban kinh R = 1.
Khi d6: |22 —wz — 4| = 2AB. Ta ¢6: AByin = d(I,d) — R = 4.

Gi4 tri nhé nhat cia [2% —wz — 4] = 8.

Nhan xét:

Ta xem bai todn trén gom 3 gia thiét: 2| =2 = 2.2 = 4.

liw —245i| =1 |w+5+2i] =1

|2 —wz — 4| = 2|z —w — 2| (%).

Viéc dau tien, ta rat gon cac gia thiét clia bai toan.

Tit (*), ta goi A 1a diém biéu dién ctia z — z, B 1a diém biéu dién ctia w.

Bai toan trd thanh tim do dai AB nho nhat.

Chon dap an @ O]

- . 3v5 .
Cadu 30. Cho céc s0 phtic z, w théa man |w + i| = %_ va 5w = (24 14)(z —4). Tim gia tri 16n nhat
ctia biéu thite P = |z — 2i| + |2 — 6 — 2i].
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5. Cuc tri s6 phuac

A)7. 21/53. (C)2v/38. (D) 4V/13.
® Loi gidi.
Ta c6 5w = (2+1i)(2 —4) < 5w+ 5i = 5i + (2+14)(2 — 4) & Slw +i| = [(2+ i)z — 8 + .
Dit 2z = o + yi v6i z,y € R ta dugc |(2 +4)(x + yi) — 8 +i| = 3v/5.
S 20 —y—8+(r+2y+1)i| =3V5 < (22 —y —8)? + (v + 2y + 1)2 = 45.
& 4a? 4+ y* + 64 — day — 322 + 16y + 22 + 4y* + 1 + 4oy + 22 + 4y = 45.
& 502 +5y? — 302+ 20y +20=0= (. —3)2 + (y +2)? = 9.

r=3sina+3 )
Dat . Khi do
y=3cosa—2

P = \/x2+ (y—2)2—|—\/(:1c—6)2—|—(y—2)2 =18sina — 24 cosa + 34+ —18sina — 24 cos a + 34.

Ap dung bat déng thitc Bunhia Copsky ta c6 P < /12 + 12y/—48 cos a + 68 < 2+/58.

V18sina —24cosa+ 34  \/—18sina — 24 cosa + 34 cosar — —1
Dau bang xay ra khi 1 a 1 { _
sina = 0.
cosa = —1
Suy ra max P = 2v/58 khi z = 3 — 5i.
Chon dap ém@ OJ
Cau 31. Cho hai s6 phiic 21, 2, théa man |z; + 2+ 3i| = 5|29 + 2 + 3i| = 3. Goi mg la gia tri 16n nhat
ta phan thye s6 phitc 2215 p
cua phan thuc s ¢ ———— . Tim my.
P ; Pt 2+ 3 . 0
@m():g. moz%. ©m0:3 @m0:5
® Loi gidi.
1U1:251+2+3Z:a+bl . . » ) |w1|:3:\/a2+b2
Dat , _V0Oi a,b,c,d € R, theo gia thiet ta co: 3
Wy =2 +2+3i=c+di ]wQ‘:g—\/c2+d2,
z21+2+3i  w (a+bi)(c—di) ac+bd+ (bc— ad)i
20+2+43i  wy 2+ d? N 9 )
25

R ) 25 bd
Phan thuce ctia s6 phiic LT M.

Wa 9 9 9
Ta c6 (ac+ bd)* < (a® + b?) (¢ + d*) & (ac+bd)* <9 - % = ac+bd < 5

25 bd ) )
= 25(ac + bd) < 5. Dau “=" xay ra khi ad = bc hay Y st thuc va |w| = 5|wy| = 3.
Wa

Vay mg = 5.
Chon dap an @ O
Cau 32. Cho sb phiic z théa man |(1+44)z + 2| + |(1 + i)z — 2| = 4/2. Goi m = max|z|; n = min |z
va 6 phiic w = m + ni. Tinh |w|?**8.

@41009. 51000 @61009. @ 91009
® Loi gidi.
Goiz=x+yi (x,y€R).
Tac6 [(1+14)z 42|+ |(1+1i)z — 2| = 4V/2.
S|(1+D)z4+ 0 +D)1 =) +|A+i)z— 1 +3)(1—i)| =4v2
S+ +1 =) +|A+)(z—1+9)|=4V2 & |1 +i|lz+ 1 —i| + |1 +il|z — 1 +i] = 4V2

(:>|Z+1—i|+|z—1+i|:4(:>\/($+1)2+(y—1)2—|—\/(x—1)2+(y+1)2:4(*).
Goi M (z;y), Fi(—1;1), F»(1;—1). Tacé & MF, + MF, = 4.
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Chuong 4. SO PHUC

Do dé6 tap hop diém M biéu dién cho s6 phiic z 1a mot Elip ¢6 hai tieu diém 1a Fy, Fy; tieu cu bang
1 N N

§F1F2 = \/5; do dai truc 16n bang M Fy + M F, = 4; mot nmita do dai truc bé bang V2.

Ta c6 m = max|z| = 2; n = min 2| = V2 = w = 2 +2i = |w| = V6 = |w|*'® = (/6)?°18 = 6109,
Chon dap an @ O
Cau 33. Cho sb phiic z théa man |(1 + i)z + 1 — 3i| = 3v/2. Gia tri 16n nhat ciia biéu thic P =
|z 4+ 2 +i| + 6|z — 2 — 3i| bing

(A) 5v/6. VI5(1 +6). (C)6v5. (D) V10 + 3V/15.

® LOi gidi.
Ta co |(1+4)z+ 1 —3i| = 3v/2 < |2 — 1 — 2i| = 3 nén tap hgp diém M biéu dién s6 phitc z la duong
tron tam 7(1;2), ban kinh R = 3.
bata=2—-1-2i,b=1+1.
Clz4+24iP=a+3b*=|a* +9b)> + 3(a-b+a-b)
Ta c , T
{|z—2—32|2: la —b]* = |a]* + |b]* — (a-b+a-b).
= |2+ 2414 + 3|z — 2 = 3i]* = |a + 3b|* + 3|a — b]* = 4a]* + 12[b]* = 60.
Khi d6 P = |a + 3b| + v2 - v/3la — b| < /(1 +2) (Ja + 3b]2 + 3]a — b]?) = 6/5.
Chon dap én@ O

Cadu 34. Hai sb phtic z, w thay ddi nhung luon théa man ding thic
N9 . 2019z 4+ 2019¢
(1+4d)|z*—2iz — 1| = ————

+ 2 — 2i. Gia tri 16n nhat cta |w| 1a

w
2019v/2 2019v/2
A 02‘/_. 03‘/_. (C)2019. (D) Dép 4n khéc.
D Li gidi.

Ta c6: |z —i| = |z +d| nén |22 — 2iz — 1| = |z —i|* = |z + |~

2019z + 2019i 2019(z + i
Nht vay: (1+1) |22 — 2iz — 1] = 2092 F 20090 o o (g i)z it = 2H0EED ooy

2019(% + i 2019(2 + i

@(1+z‘)\z+z‘|2+2z'—2:ﬂ®yz+i\2—2+(yz+z‘\2+2)z:ﬂ.
w
Diéu kien: w # 0 suy ra z + i # 0 hay |z + i > 0.
] - . ) o 20192 +4) .
Datt =|z+i|,t >0tacoét? — 2+ (t* + 2)i = ————. Lay mo-dun hai vé ta duge
2019|z + i 2019t
V=2 + (2 +2) = |5|+Z|@V(t2—2)2+(t2+2>2: ]
o ol 2019¢ o ol 2019t Ny |<2019t©’ ’<2019\/§
w| = W| = —— w| < —— w| < .
\/(t2 —2)% 4 (12 4 2)? V2t + 8 2v/2t 4
2009+/2
Vay max |w| = \/_kh12t4:8<:>t4:4<:>t:\/§<:>\z—i\:\/5.
Chondépén@ O
( BANG PAP AN

1. Ccl2. ¢][3 Al4 D5 Bll6. cllz. c¢][s. B]lo. D][10. C |
11. D |[12. B ][13. D |[14. A ][15. D |[16. D |[17. B |[18. A |[19. A ][20. B
21. B ][22. A ][23. D |[24. B |[25. C |[26. A |[27. A |[28. A |[29. C |[30. C
3. D |[32. C[33. C |[34. A]
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