GIAO DUC VA DAO TAO LONG AN KY THI TUYEN SINH LOP 10 NAM HQC

~ DE CHINH THUC 2024-2025
(Dé thi ¢6 02 trang gom 7 cdu) Mbén thi: TOAN (CHUYEN TOAN +
CHUYEN TIN)

Ngay thi: 07/06/2024 ?
Thot gian lam bai: 150 phut (khong ke thoi
gian phat de)

Cau 1.(1,5 diém)
IV g ARE BB s (=

Cho biéu th1’r<3 P

a. Rut gon bicu thirc P.

b. Tinh gi4 tri cta biéu thirc P biét x = 9 + 4+/5.

Cau 2. (2.0 diém)

a. Chuong trinh Dém nhac Trao cua Cau lac bo Sy kién Truong THPT chuyén Long An
la mot hoat dong thién nguyén tao dugc nhiéu dau an trong nim hoc 2023-2024. Dém
nhac duoc to chirc nham gay quy hd tro cho 16p hoc tinh thuong tai thi tran Tan Hung,
huyén Tan Hung, tinh Long An. Ban t0 chtrc thuc hién gay quy thong qua 2 hinh thire:
ban vé va nhan quyén gop tir manh thuong quan. Biét rang so tién thu duogc tir ban vé
nhiéu hon so tlen quyén gop tu manh thuong quan la 12 triéu dong Néu thém 6 triéu
dong VAo 0 tlen quyén gop tir manh thuong quan thi tong sO tién quyén gop luc nay sé

bang 75% s tién ban vé. Hoi tong s tién ban to chire thu duoc tir hoat dong giy quy o
Pém nhac Trao la bao nhiéu?

b. Cho phwong trinh 2x* —=5x—1=0 c6 hai nghiém 13 x,,x,

X, 4%, +6

Khong giai phuong trinh, hay tinh gia trj cua biéu thic H = . .
(x2 +1xx; +1)

Cau 3. (1,0 diém)

Giai phuong trinh 2(x2 +2x+3) =5yx? +3x% +3x+2.

Cau 4. (2,5 diém ) |

Cho A4BC c¢6 ba goc nhon ndi tiep duong tron (O). Cac duong cao AD, BE, CF cua
AABC cat nhau tai H.

a. Chung minh rang t giac BFEC la mot tir giac no1 tiép, xac dinh tam duong tron ngoai
ticp tir giac BFEC

b. Goi Q la giao diém cua duong cao AD véi (O) ( Q khac 4 ). Ching minh rang
ABHQ la tam giac can.

c. Goi 7 la trung diém ctia doan thang AH;K 1a giao diém cua 4H va EF. Ching minh
rang IE” = IKID .

Cau 5. (1,0 diém)

Tim nghiém nguyén duong x,y ctia phuong trinh 5x* +)* —4x’y-85=0.

Cau 6. (1,0 diém)

Cho a, b, c 1a ba s6 thuc khong am.




a. Chirg minh rang (a+b+c)* >3(ab+bc+ca).

b. Gia stt a+b+c=1. Ching minh rang a® +b* +¢* +23/3abc <1.

Ciu 7. (1,0 diém)

Cho duong tron (O) va duong tron (0') cdt nhau tai M va N . Ké mot tiép tuyen chung

ngoai lan luot tiép xtic véi dudng tron (0) va duong tron (O') tai 4 va B. Chimg minh
MA ﬁﬂ?

réng =220,
MB NA

———-HET -

Thi sinh khong dwoc su dung tai lieu. Can bo coi thi khong giai thich gi thém.

SO GD&DT LONG AN KY THI TUYEN SINH 10 THPT CHUYEN NAM HQC
PE CHINH THUC SO (1) 2024-2025
(D¢ thi gobm c¢6 01 trang) Mon: Toan (Chuyén)

Ngay thi: 07/06/2024 ‘
Thot gian: 150 phut (khong ké phat de)

Bai 1 (1,5 difm). Cho bidu thirc P = 2% 4 1o2F | x-6vxte Lo S 0,x # 4.
Vx-2 J§+2 x—4

a) Rut gon biéu thirc P.

b) Tinh gia tri cia biéu thirc P biét x=9+44/5.
Loi giai.

a) Vo1 x>0,x#4, ta cod

x+*/— I- 2\/; x—6\x +4
‘/; 2 \/_+2 x—4
() (Ve 2) (124 ) (Vr -2) +x -6 4

Vr-2)(Vx+2)
_ x\/;+2x+x+2\/;+\/;—2—2x+4\/;+x—6\/1_c+4
(Vx=2)(V+2]
_ x\/;+2x+\/;+2
(Vx-2)(Vx+2)
B x(\/)_c+2)+(\/;+2)
- (Ve-2)( )
) (W +2)(x+1)
(Vx=2)(Jr+2)

x+1

Jx -2




x+1

Jx-2

b) Ta cd x=9+4+/5=(2++/5)* (thda mén diéu kién).
Suy ra \/Ez\/(2+\/§)2 :‘2+\/§|:2+\/§.

9+44/5 +1 10+4‘/__2f "
Bisff—3 5

Vay véi x=9+445 thi P=25+4.

Bai 2 (2,0 diém).

a) Chuong trinh Dém nhac Trao cua Cau lac bd su kién Truong THPT chuyén Long An
Ia mot hoat dong thién nguyén tao duoc nhiéu diu an trong nam 2023-2024. Dém nhac
duoc to chirc nham gay quy ho tro cho 16p hoc tinh thuong tai thi tran Tén Hung, huyén
Tan Hung, tinh Long An. Ban to chtrc thuc hién gay quy thong qua hat hinh thire: ban vé
va nhan quyén gop tu manh thuong quan. Biét rang so tién thu dugc tir ban vé nhiéu hon
so tién quyén gop tir manh thuong quén la 12 tri€u dong Néu thém 6 triéu dong VAo 0
tlen quyén gop tu manh thuong quan thi tong so tién quyén gop [ac nay se bang 75% s0
tién ban vé. Hoi tong so tién ban to chire thu dugce tir hoat dong gay quy ¢ Pém nhac Trao
1a bao nhiéu?

b) Cho phuong trinh 2x* —5x—-1=0 ¢6 hai nghiém x,,x, .

Vay P=

Do do P=

Khong giai phuong trinh, hay tinh gia tri ctia biéu thirc H = 2x 1 t6 :
(xl +1)(x2 +1)
Loi giai.
a) Go1 x (trigu dong) la so tién ban to chirc nhan quyén gop tu manh thuong quan (x>0
).

Suy ra so tién ban vé 1a x+12 (triéu dong).

Theo d¢ bai, ta co phuwong trinh

x+6 :—i-(x+l2) < 4x+24=3x+36 < x =12 (nhan)

Suy ra sd tién quyén gop tir manh thuong quén 1a 12 triéu dong; so tién ban vé 1a
12+12=24 (tri¢u dong). ‘
Vay tong so tién ban t6 chirc thu duoc tir hoat dong gay quy 1a 12+24 =36 (tri¢u dong).
b) Viac =2-(1-)=-2<0 nén phuong trinh da cho c6 hai nghiém phan biét x,,x, .

5
X, +X, =—
Theo hé thirc Vi-ét, ta c6 < 4
XXy = —_1
Xét biéu thie dé bai:
% +%,+6

H=

(xl2 +1)(x§ +l)



% +.X, 46

2.2 2 2
AR A, 4l

X +X, +6

(x]x2 )2 +(x] 5%, )2 —2x,x, +1

é+6
2

2 2
(__lj +(5 _2.__1+1
2 2 2
=]
Vay H =1.
Bai 3 (1,0 diém). Giai phuong trinh: 2(x +2x+3) =5V’ +3x> +3x+2.
Loi giai.
Ta c6: x° +3x° +3x+2=x"+3x" +3x+1+1
=(x+1)’ +1

=(x+2)| (r+ 1P =(x+1)+1]
=(x+2)(x2 +x+1)

2
Vi +x+1= (x+ %j + %2% >0 nén phuong trinh x4c dinh khi va chi khi

x+2>0 < x>-2 Do do phuong trinh da cho tr¢ thanh
2(x +2x+3) = 5% +3%2 +3x+2

&3 0%° +4x+6=5\/(x+2)(x2 +x+1)

2 +x+1)+2(x+2) =5Vx+2 Vxl +x+1.

a=~x+2 (a}O) : 5

a =x+
Datt = ,
' {b=\/x2+x+l [b>§) {b2=x2+x+1

Khi do6 phuong trinh (") tro thanh
2b* +2a* =5ab < 2a* —5ab+2b* =0
24> —ab—4ab+2b* =0
<:>a(2a—b)—2b(2a—b):0
<:>(a—2b)(2a—b):0

a—2b=0 a=2b
o =

2a-b=0 2a=h.
V61 a=2b, suy ra

Nx+2 =2\/x2 +x+1




S x+2=4x"+4x+4
& 4x" +3x+2=0 v0 nghiém

e V&1 2a=b,suyra

20x+2 :\/x2+x+1

S 4(x+2)=x"+x+1

&xt=3x=7=0

r _3+\/§

X
== (Thoa man)

3+4/37 3= J37

2 ° 2 |
Bai 4 (2,5 diém). Cho tam gidc 4ABC c6 ba goc nhon ndi tiép duong tron ( O ). Cac
duong cao AD,BE,CF cua tam giac ABC cat nhau tai H .
a)’ Chirng minh rﬁng tr gidc BFEC la mdt tir giac noi tiép. Xac dinh tam duong tro ngoai
tiép tu gidc BFEC.
b) Goi Q la giao diém cua duong cao AD véi (0)(Q khac A). Chimg minh rdng tam

Vay tap nghiém cua phuong trinh 1a § = {

giac BHQ la tam giac can.

¢) Goi 7 1a trung diém cta doan thang AH;K la giao diém cua 4H va EF . Ching minh
rang IE*=1IK-ID.

Lo1 giai.



a) X¢ét tr gldc BFEC c6

BFC=90" (CF la duong cao cua a4BC);

BEC =90 ( BE la duong cao cua aA4BC ); = BFC+BEC =90"+90" =180".

Suy ra t&r gidc BFEC ndi tiép duge duong tron. Lai c6 BFC=90° va BFC 1a goc nd tiép
nén BC la duong kinh cua duong tron ngoai tiép tir gidc BFEC.

Vay tam ctia duong tron ngoai tiép t giac BFEC 1a trung diém ciia BC.

b) Ta c6 CBE =CAD (cung phu vo1 BCA ) hay DBH = CAQ.
Ma CAQ =CBQ (2 gbc nd tiép cung chan cung CQ ) nén
CBE = CBQ(: CAQ) hay DBO = DBO.
Xet aABHQ c6
BD | HQ = BD la duong cao.
DBQ = DBQ (chirng minh trén) nén BD la duong phan gidc.
Vay tam giac BHQ can tal B.
¢) Tt gidc AEHF ¢b AEH + AFH =90° +90° =180° nén tir gidc AEHF noi tiép duong
tron duong kinh 4H (do AEH =90° ) hay AEHF nol tiép duong tron ().
Suy ra FEH = FAH (2 goc nd tiép cung chan cung FH )hay FEB=BAD.
Va I4=IE nén tam giac IAE cantal [ = [EA=IAE.
Lai c6 IEK = AEB - (IEA g FEB)



- 90’ —(1AE+ BAD)

=90" —BAC

= ABE (aABE vuobng tai E)

TG gidc ABDE ¢6 ADB= AEB=90" (gia thiét) nén t& gidc ABDE ndi tiép dudng tron.
Suy ra ABE = ADE ( 2 goc noi tiép cung chan cung AE ) hay ABE = IDE.

Tu (1) va (2) suy ra IEK = DEE (= ABE).

Xet alEK va aIDE ¢O
EID : goc chung.
[EK = IDE (ching minh trén).
=>alEK AAIDE (g0c - goc).
oY hay IE*=IK-ID.
IE ID
Bai 5 (1,0 diém). Tim nghiém nguyén dwong ctia phuong trinh:
5x* +y° —4x’y—-85=0.

]fglxgeﬁlbhuong tiinih 0% o T8 phzons ik bde bt 66 8018y 18 fham s,
Khi do, ta dugc phuong trinh y* —4x*y+5x* —85=0.

Tacod A, = (—2x2 )2 —(5x4 —85) =4x* —5x* +85=—x"+85.

Phuong trinh ¢6 nghiém nguyén duong khi va chi khi A, >0.

Thc 1a —x* +85>0 < x* <85 x <485 ( ~3,036).

Vi x nguyén duong nén x e (1;2;3}.

V61 x =1, phuong trinh (*) tro thanh

[ =220
Y —4y-80=0 4 2l khéng thod man
y=2-2421

V&1 x =2, phuong trinh (") tr¢ thanh

_y=8+\/@

Y -16y-5=0& (khong tha min).

8-/69

Voi x =3, phuong trinh (*) tr¢ thanh

0
(th@a man).

o
P =36y+320=0 f’

Vay nghiém nguyén duong cua phuong trinh 1a (x;y) € {(3; 20);(3;16)} :
Bai 6 ( 1,0 diém). Cho a,b,c 14 ba sb thuc khong am.

a) Chitng minh rang (a+b+c)*>3(ab+bc+ca).

b) Gia sit a+b+c=1. Ching minh rang a* +b* +¢* +23/3abe<l.



Logat.
a) Vo1 ba s0 thuc khong am a,b,c, ta co

(a-b)Y>0a’ —2ab+b">0 < a” +b*>2ab;

(b —0)2 >0 < b* —2bc+c* >0 < b* +c*>2bc;

(a —c)2 >0 < a” —2ac+c*>0 < a” +c*>2ac.
Cong vé theo vé cac bat dfmg thirc trén, ta duoc:

2(a2 + b +cz)>2(ab+bc+ ca)
Sat+b° +c>ab+be+ca
< at+b*+¢” +2ab+2be+ 2ca>3(ab +bc +ca)

& (a+b+c)’>3(ab+bc+ca) (diéu phai chimg minh)

b) Vi a+b+c=1nén bat dang thirc can chirng minh duge viét lai nhu sau
a® +b* +¢c° +2\/%<(a+b+c)2

a*+b* +c’ +2M<a2 +b* +c” +2ab+2bc+2ca

& 2m<2(ab +bc + ca)

& 3abeLab+be +ca
& 3abe<(ab +be + ca)’

<> 3abc (a +b+ c) <(ab)’ +(bc)* +(ca)’ +2a’bc +2b°ac + 2c*ab

< (ab)’ +(be) +(ca)’ —a’be—b’ac—c*ab>0

& 2(ab)’ +2(be)* +2(ca)’ —2a’bc—2b*ac —2c*ab>0

& (ab)’ —=2b%ac+(be)* +(be)* —c’ab+(ca)’ +(ca)* —2a’be +(ab)* >0
& (ab-be) +(be—ca)’ +(ca—ab)*>0.

a+b+c=1

Déau "=" xay ra khi va chi khi { Sa=b=c= % . Bat dang thirc cudi ludn dung

a=b=¢
v6i moi s6 thuc khong am a,b,¢ nén bat dang thirc a® +5* +c* +2y/3abe<1 duge chimg
minh.
Cach2: Tacod a+b+c=1<(a+b+c)’ =1

& a’+b* +c* +2ab+2bc+2ca =1

sat+bi+c :1—2(ab+bc+ca).

Ma (a+b+c)*>3(ab+bc+ca) (theo y a)) nén ab+bc+ca<%(a+b+c)2 :%.12 :%.
Tt d6 suy ra 1—2(ab+bc+ca)<1—2%:%.

Ap dung bat dang thirc co- si cho ba s6 thuc khong am a,b,c, ta c6

a+b+c33abe < 1>33/abe < abe< 2—17



Suy ra 2+/3abe<2- ,/3 2% %

Tu (1), va(2) suyra
a’+b’ +c° +2\/3abc<%+§

= a’ +b* +c* +2/3abc<l.

Dau" = " xay ra khi va chi khi a:b:c:%.

Vay bat dang thirc dugc chirng minh.

Bai 7 (1,0 diém). Cho duong tron (O) va duong tron (O') cat nhau tai M va N. Ké mot

tiép tuyen chung ngoai 1an luot tiép xuc voi dudng tron ( O ) va dudng tron ( O ) tai 4

va B.Ching minh rang AA;L; NB —-2>0.

NA

Lo1 gia. 9

Goi / la giao diém cua MN va A4B.
Xeét aIAM va aINA co

NIA goc chung.

IAM = INA (cing chan AM cua (0)).

, , IA IN , .
—aIAM ~aINA (goc - gbc) = vl hay 14> = IM -IN . Tuong tu xét aIBM va aINB

O

NIB : goc chung.

IBM =+/NB (clng chan BM cua (0') ).
=>aIBM ~aINB (g0c¢ - g0c¢)

oy A, S hay IB* =IM-IN .
M
Tu (1) va(2) suyra I4*=IB*(IM -IN),suyra [A=IB.

Vi aIAM ~aINA nén L = M .
IN NA

Mon Toan ‘
D¢ cuong On tap fuvén sinh vao Iop 10 @ Long An

- . IB MB 14 MB
Lai vi aIBM ~AINB nén — = hay (do IA=1IB).
IN NB IN NB

MA:MB(IA] - MA  NA

NA NB\ IN MB NB'

Ap dung bat dang thirc co-si cho 2 s6 duong, ta co

MA_ NB_NA  NB 2\/NA.NB

Suy ra

=2
MB NA NB NA NB NA



Suy ra g; + i >2 hay idi + wli —-2>0.

NA MB NA
(MA  MB
Dau "=" xay ra khi va chi khi - MBS hay MN la duong trung truc clia 4B .
NA NB
(NB  NA




