STAR-EDUCATION 16/2 Tran Thien Chanh, P12, Q10, TPHCM

SO GIAO DUC VA DAO TAO KY THI TUYEN SINH LOP 10 THPT
THANH PHO HO CHI MINH Nam hoc: 2023 - 2024
ki Moén thi: TOAN CHUYEN

DE CHINH THUC Thoi gian lam bai: 150 phiit (khong ké thoi gian phdt dé)

Bai 1. (1,0 diém) Cho a,b la cac sb thuc, b # 0 thoa man diéu kien

4b>
2 | 2
PP =t ava® + b?
Vva*+b?+a
Tinh gia tri ctia biéu thic P = a® + b%.
Bai 2. (2,5 diém)
. 5
a) Giai phuong trinh: z = BT + 2z — 2.
x —
9y + 49
A +x+y=23

b) Giai hé phuong trinh ¢ =ty

/7 +y /Y = T(VT + /)

Bai 3. (2,5 diém) Cho tam gidac ABC vuong tai A(AB < AC), ¢6 dudng cao AH. Dudng tron
tam I noi tiép tam giac ABC, tiép xtc véi cac canh BC,CA, AB lan luot tai D, E, F. Goi
J 1a giao diém ctia AI va DE. K la trung diem AB.
a) Chiing minh tit gidc BIJD noi tiép
b) Goi M la giao diém cta KI va AC, N la giao diém ctia AH vd ED. Ching minh
AM = AN.
c¢) Goi Q la giao diém ctia DI va EF, P la trung diém ctia BC. Chting minh ba diém
A, P, thang hang.

Bai 4. (2,0 diém) Cho cac s6 thuc duong x,y, z théa man /1 + 4zy + 2z + 2y + 22 = 5.
1 1 2
+ > -
VERr+1)(2y+1) 2z+17 3
r+1  y+1 2243
204+1 2y+1 4z+2

a) Chiing minh

b) Tim gi4 tri nho nhat ctia biéu thic P =

Bai 5. (1,0 diém) Cho dudng tron tam O noi tiép hinh thoi ABCD. Goi E, F,G, H la cac diém
lan lugt thuoc céc canh AB, BC,CD, DA sao cho EF, GH cung tiép xtc vé6i (O).

a) Ching minh CG - AH = AO%.
b) Chitng minh EFH song song FG.

Bai 6. (1,0 diém) Xét cac s6 nguyen a < b < ¢ théa man n = a® + b 4 ¢* — 3abe 1a s6 nguyen to.
a) Ching minh a < 0.

b) Tim tat cd cic s6 nguyen a,b, ¢ (a < b < ¢) sao cho n 1a mot ude ctia 2023.

_HET-
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STAR-EDUCATION 16/2 Tran Thien Chanh, P12, Q10, TPHCM

SO GIAO DUC VA DAO TAO KY THI TUYEN SINH LOP 10 THPT
THANH PHO HO CHI MINH Nam hoc: 2023 - 2024
ki Moén thi: TOAN CHUYEN

DE CHINH THUC Thoi gian lam bai: 150 phiit (khong ké thoi gian phdt dé)

Thue hien béi doi ngit gido vien - trg gidng trung tam STAR EDUCATION: NGUYEN
TANG VU - NGUYEN VINH KHANG - LE DINH HAI - NGUYEN THAI HUNG
- NGUYEN THUY TIEN - NGUYEN THI MINH HANG - HUYNH TRUNG
HIEU..

Bai 1. (1,0 diém) Cho a,b la cac s6 thue, b # 0 thoa man diéu kien
a’ + b = 4—b2+a\/a2+62
vaz+ b +a
Tinh gia tri ctia biéu thic P = a® + b°.

Loi gidi tham khdo: T gia thiét ta co

4b?
2, 12 N/
SRS a2+bz+a+a A

& (a®+1%) @wm) :4@2+am(a+m)
<:>a(a2+b2)—|—(a2—i—b2)\/m:4b2+a2\/m+a(a2+b2)
& (a2+62)\/m=4b2+a2\/m

& 2 Va? + 02 = 4b°

& Va2 + 12 =4 (do b # 0 nen b? # 0)

s a® +b* =16
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STAR-EDUCATION 16/2 Tran Thien Chanh, P12, Q10, TPHCM

Bai 2. (2,5 diém)

5

a) Giai phuong trinh: z = 1 +2Vx — 2.
x f—

b)

9y + 49
Giai hé phuong trinh ¢ * +y

T+ Yy =TV + /)

+r4+y=23

Loi gidi tham khao:

a)

Diéu kién: x > 2. Phuong trinh da cho tuong duong
z(z—1)=5+2x-1)Vo—-2& (*-22+1) - 2(x—1)Vr -2+ (z—2) =4
s@x-1-vVr—-2?2=4

Dox—1—vax—2=(x—2)—+/z—2+1>0 v6i moi x > 2 nén phuong trinh trén
tuong duong

1 5
Vvr—2= V5
r—1—-Verx-2=2&2-2-Vr-2-1=0& 1_2
Ve —2= (vo nghiém)
~ 7"—\/5 R . ~ ~ N PN s 2 ~ ~
Ta nhan duge x = 5 Th lai day cling la nghiém duy nhat ctia phuong trinh da
cho.
9y + 49
+r+y=23 1
prg Y (1)

VT Yy =TV +y) (2)
Dieu kién: z,y > 0,2 4+ y # 0. T day suy ra duge /= + /y > 0 nén tit phuong trinh
(2), ta thu dugc x — \/zy +y = 7. Thay x +y = /zy + 7 vao phuong trinh (1), ta c6

9y+9
+Vry+7=23
N

& Yy+49+ (Vay + 1) =23(/zy + 7)

& Oy +49+ zy + 14Ty + 49 = 23, /7y + 161
& Yy+ay—9/2zy —63=0

& ay =97+ /zy—y)

S xy=9r & :;i

Véix =0, tit x +y = /xy + 7 ta giai dugc y = 7.
V6iy =09, ttz+y = /ry+ 7 ta giai dugc x = 1 hodc x = 4.
Thit lai, ta c6 tat cd nghiém ctia hé phuong trinh 1a (1,9), (4,9), (0, 7).

Hotline: 089 66 888 30 - 089 66 888 50 3 Website: star-education.net



STAR-EDUCATION 16/2 Tran Thien Chanh, P12, Q10, TPHCM

Bai 3. (2,5 diém) Cho tam giac ABC vuong tai A(AB < AC), c¢6 dudng cao AH. Dudng tron
tam I noi tiép tam giac ABC, tiép xtc véi cac canh BC,CA, AB lan luct tai D, E, F. Goi
J 1a giao diém ctia AI va DE. K la trung diém AB.
a) Chiing minh tit gidc BIJD noi tiép
b) Goi M la giao diém ctia KI va AC, N la giao diém ctia AH va ED. Chiing minh
AM = AN.
c) Goi Q la giao diém ctia DI va EF, P la trung diém ctia BC. Chiing minh ba diém
A, P,@Q thang hang.

Loi gidi tham khao: N
1
a) Ta c6 tam gidc CED can tai C suy ra ZCDE = 5(180° —ZC)va LJIB = ZIAB +

1 1
AIBA = 5(414 + ZB) — 5(1800 — AC)
Do d6 ZODE = £JIB, suy ra ti giac BIJD noi tiép.
1D JI

T ID1BC,AN1B ID || AN, .
b) Ta co C, I? suyfl;aF I suy 18— = —— (1)
Va IF || AM, suy ra —— L= ’A (2).
Mat khac ttt BIJD noi tiép, suy ra ZIJB = ZIDB = 90°. Tam giac AJB ¢6 LJAB =

45°, ZAJB = 90° nén vuong can ma K 1a trung diém AB nén JK LAB. Khi d6

JI  KF
IF || JK, suy ra — A= A (3).
X IF  ID
T (1), (2), (3) suy ra 07— AN ma [D = [F nén AM = AN.

¢) Qua Q vé duong thang song song véi BC cit AB, AC tai S va T. Ta c6 IQLST, tit d6
c6 cac ti giac IQSE, IQET noi tiép. Suy ra ZI1SQ = LIFQ = LIEQ = ZITQ, suy
ra tam giac 1ST can va @ la trung diém ctia ST. Goi P’ 1a giao diém ctia AQ va BC

S A T .
thi Bg’ Ag’ = 7C'QP" Suy ra CP’ = BP' nén P’ la trung diem BC, suy ra P’ = P,
két luan A, P, Q thang hang.
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Bai 4. (2,0 diém) Cho cac s6 thuc duong x,y, z théa man /1 + 4zy + 2z + 2y + 22 = 5.
1 1 2
+ > =
VRr+1)(2y+1) 22+173
r+1 y+1 2243
204+1 2y+1 4z+2

a) Ching minh

b) Tim gia tri nhé nhat clia biéu thiic P =

Loi giar tham khao:

a) Trude hét ta co

V1tdry +20+ 2y +22 =5 /(2o +1) +2y2r + 1) +22 =5
&/ +1)(2y+1)=5—2z.

1

Khi do = > (. Ta co

VRr+1)(2y+1) 5-22

1 1 2 6 2

5—2z+2z—|—1_3 (5—-22)(22+1) — 3 (2 —=1)* > 0 (Luon ding)
Va ! - Lo, 1 2
) _ =
y VRr+1)(2y+1) 22+1 5-2z 2z+1 " 3
b) Ta cé

_2x+2  2y+2 2243
2+l 241 2241

1 1 2
=(1 1 1+ —
(+x+1>+<+2y+1)+<+22+1>

=3+ - + ! + 2
- 2e+1  2y+1 2241

Stt dung bat dang thitc Cauchy va két qué cau a), ta co

1 1 2 2 2
+ - > +
2c+1  2y+1 2241 \/(2x+1)(2y+1) 2z +1
1 1 4
=2 + > —. (2)
Ve +1)(2y+1) 2z+1 3

Tw (1) va (2), ta thu duge

4 13 13
2P>3+-=—&P>—.
Y, +3 3 =6

Ding thiic trén xay ra khi z =y = z = 1.

. 13
Nhu vay gia tri nhé nhat ciua P la 5 khiz=y=2z=1.
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STAR-EDUCATION 16/2 Tran Thien Chanh, P12, Q10, TPHCM

Bai 5. (1,0 diém) Cho duong tron tam O noi tiép hinh thoi ABCD. Goi E, F,G, H 1a cac diém
lan lugt thuoc céc canh AB, BC,CD, DA sao cho EF, GH cung tiép xtc vé6i (O).

a) Ching minh CG - AH = AO%.
b) Chiing minh F'H song song FG.

Loi giai tham khdo:

a) Ta c6 HO la phan giac cia ZAHG va GO la phan giac cia CGH.
Suy ra

ZHOG =180° — ZOHG — LOGH = 180° — (90O = %ZDHG +90° — %ZDGH)
=90°—-ZADB = ZOAH.

Suy ra AOHG «~ AAHO, suy ra ZAOH = Z/OGH = Z0GC.

o AH A0
Tu do AOAH “ AGAO, suy ra % = m

Do d6, AH - CG = AO - OC = AO?.

b) Chiing minh tuong tu cau a, ta c6 AE.CF = AO? do d6 AE-CF =CG - AH.
T do ta co j—[b; = % md LEAH = ZFCG nén ta ¢c6 AAEH ~ ACGF (c-g-c).
Do d6 ZAEH = ZCGF (3).

Goi HE ¢at CD tai P, do CD | AB nén ZAEH = ZCPH (4).

Tu (3) va (4) suy ra ZCPH = ZCGF, do d6 EH || FG.
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STAR-EDUCATION 16/2 Tran Thien Chanh, P12, Q10, TPHCM

Bai 6. (1,0 diém) Xét cac s6 nguyen a < b < ¢ théa man n = a® + b 4 ¢* — 3abe 1a s6 nguyen to.
a) Ching minh a < 0.
b) Tim tat ca cac sd nguyen a,b, ¢ (a < b < ¢) sao cho n 1a mot ude cia 2023.
Lot giai tham khao:
a) Ta co:
n=a’+"b"+c* — 3abc = (a + b)* — 3ab(a + b) +¢* — 3abe

=(a+b+c)(at+b)? — (a+b)c+c?] —3abla+b+c)
= (a+b+c)(a®+b* + ¢ —ab— bc — ac)

Via<b<cnéna?+b+c®—ab—bc—ac= (a—b)2+(b—20)2+(c—a)2 Zg>1
Gidsta>0. Khidé:a+b+c>0+1+2>1suyran lahgp s, mau thuan.
Do dé: a < 0.
b) Vi 2023 =7-17% nén n = 7 hodac n = 17.
TH1: n=7.
n=(a+b+c)(a*+b*+c*—ab—bc—ac)=T7
a+b+c=1 (1)

Vi a2 + b2 2 _ab—bc—ac>1né
1a°+0°+c¢" —a ¢ — ac nen{a2+b2+c2_ab—bc—ac:7 (2)

2 < (a—b>+(b—c)+(c—a)?=14

—a>c—b
L . Nhu vay

Via < b< cnén
c—a>b—a

14=(a—0*+0—c)?+(c—a)P?<3(c—a)
nén ¢ —a > 2. Mat khac
(c—a)? <(a—0b*+(b—c)+(c—a)=14
nén c —a < 4. Két hop véic—a > 2,tacé c —a = 3.
(2) < (a—b)?+(b—c)*=5=12+2?
Vib—a,c—b>0,vala—b||b—cl <5 <3, nén tacé2 trudng hop sau
e b—a=1,c—b=2:két hgp véi (1), ta giai ra dugc

a=—1;b=0;c=2 (nhan).

e b—a=2c—b=1:két hop véi (1), ta giai ra dugc

4 2
a= —g;b: 3 ¢= g (loai).

Hotline: 089 66 888 30 - 089 66 888 50 7 Website: star-education.net



STAR-EDUCATION 16/2 Tran Thien Chanh, P12, Q10, TPHCM

TH2: n = 17.
n=(a+b+c)a*+b*+c —ab—bc—ac) =17

a+b+c=1

Via2+b2+c2—ab—bc—ac>1ne
L g ¢ mab=be—ac>1men . o e b be—ac— 17 (5)

5) e (a—b)2+(b—c)?+(c—a)? =34
Lap luan nhu truong hop n = 7, ta ¢6 3(c — a)*> > 34, hay ¢ — a > 4. Mat khac
(c—a)? <34, nén ¢ — a < 5. Xét cac truong hop sau
e Néuc—a=4,taco
(5) © (a—b)*+ (b—c)* =18
Xét cac gia tri |b—c| = 1,2,3,4, tanhan b—a = ¢—b = 3, mau thuan véi c—a =4
(vi6=(b—a)+ (c—b) =c—a).
e Néuc—a=>5,taco
(5) < (a—b)?+(b—c)*=9
Tuong tu nhu trudng hop trudce, ta cing thit céc gia tri |b—c| = 1,2, 3, va chi nhan
b—c|=3,la—b=0 (voly doa <b).

Téng hgp céc trusng hgp trén, ta chi ¢6 1 nghiém (a, b, c¢) = (—1;0;2) thoéa man.
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