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NAM HOQC 2023 — 2024
PE CHINH THUC Mon thi: TOAN (Bai thi Chuyén Toan, Tin)
Ngay thi: 07/06/2023
(Pé thi gom 01 trang) Thoi gian lam bai: 150 phut, khong ké thoi gian phat dé)

XJy + 3% - y/x —fy
1+\/x>y

Cau 1. (1,0 diém) Cho biéu thic Q = V6 x>0;y>0.

a) RUt gon biéu thirc Q.
b) Tinh gia tri bidu thic Q khi x = 2024 + 24/2023; y = 2024 — 24/2023
Cau 2. (1,0 diém) Cho parabol (P) : y = x* va duong thang (d): y =(2m-3)x+3m-5 (m la tham sd)
a) Xac dinh giatri cia m dé duong thang (d) di qua diém A(-2;3).
b) Tim m dé duong thang (d) tiép xdc véi parabol (P).
Cau 3. (1,0 diém)

Hai d6i thanh nién tinh nguyén cing lam chung mot cong viéc thi hoan thanh trong 6 gio. Néu hai
doi lam rié,ng thi thoi gian r]oan thanh cong vi~éc cua do6i tha hai it hon thoi gian hoan thanh céng viéc cua
doi thir nhat 1a 5 gio. Hoi néu lam riéng thi moi doi hoan thanh céng viéc trong bao 1au?

Cau 4. (1,0 diém)
Tim tat ca cAc gia tri cia tham s6 m dé phwong trinh x* —2mx +m? —m+1 ¢6 hai nghiém x,, x,

thoa man x> —x’ +4mx, =16
Cau 5. (1,0 diém) Giai phuong trinh: x? —4x ++/x* —4x-5=7.

Cau 6. (1,0 diém) Giai hé phuong trinh: {Xj P2y =X+ 2y
XT+2Xy=x"+y -1
Cau 7. (3,5 diém)
Cho tam giac ABC nhon (AB < AC) ndi tiép dudng tron (O), cac duong cao BE va CF cit nhau tai
H. Goi S 1a giao diém cua duong thang BC va EF; | 14 giao diém caa SA va duong tron (O) (véi | khac A).
a) Chang minh rang ttr gidac AFHE 12 tir giac noi tiép.
b) Chung minh SF.SE = SI.SA va HI L SA.
¢) Goi M la trung diém cua BC, ké duong kinh AD cua (O). Chirng minh ba diém H, M, D thang hang
va H la tryc tm tam giac ASM.
d) Giasu T 1a diém nam trén doan thang HC sao cho AT vudng gdc véi BT. Chimg minh hai dudng
tron ngoai tiép cua tam giac IST va tam giac ECT tiép x(c vai nhau.
Cau 8. (0,5 diém) Cho x,y,z la cac sb thuc duong théa man X+ y + z = xyz. Chuang minh rang:
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1+\/1+ x? 1+\/1+ y 1+\/—

y , < XyzZ.
---------- Hét ----------
Thi sinh khéng dwgc sir dung tai li¢u. Cac b coi thi khéng giai thic gi thém.

Ho VA BN thi SINN: ..o S6 bA0 danh: ..o,
HUONG DAN GIAI CHI TIET PE TUYEN SINH VAO LOP 10 CHUYEN TOAN NAM 2023
TRUNG TAM LE VU
Céu 1. (1,0 diém) Cho bidu thirc Q = VY VX - yx -y Vi x>0;y>0.

1+ \/x_y

a) Rut gen biéu thic Q.

TF AT+
- 1+\/x—y - 1+\/W - \/;_\/y

b) Tinh gié tri biéu thirc Q khi x = 2024 + 24/2023; y = 2024 — 24/2023

X = 2024 + 24/2023 = 2023 + 2/2023 +1 = (\/2023 +1)2
y = 2024 — 2/2023 = 2023 - 24/2023 +1 = (\/202 1)

Khi x,y nhan cac gia tri trén, ta co:

Q= \/(M+1)2 —\/(\/ﬁ—l)2 = 2023 +1-+/2023 +1=2

Ciu 2. (1,0 diém) Cho parabol (P) : y = x* va dwong thang (d): y =(2m —3)x +3m -5(m la tham s)

a) Xdc dinh gia tri ciia m d@é dwong thang (d) di qua diém A(-2;3).
(d):y=(2m-3)x+3m-5 di qua A(-2;3)

< Ae(d)e (2m-3).(-2)+3m-5=3< -4m+6+3m-5-3=0
S-Mm=2&m=-2.

b) Tim m dé dwong thang (d) tiép xtc véi parabol (P).

Xét phuong trinh hoanh d6 giao diém cta (P) va (d):

X’ =(2m-3)x+3m-5< x* —(2m-3)x-3m+5=0 (*)

(d) tiép xtc véi (P) < phuong trinh (*) c6 nghiém kép < A =0

o[-(2m-3)] ~4(-3m+5)=0< 4m? ~12m+9+12m-20=0
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s 4m? =1le m? :Zcmzi

Cau 3. (1,0 diém)

’ Hai déi thanh nién tinh nguyén cung lam chung mgt cong viéc thi hoan thanh trong 6 gio.
Néu hai déi lam riéng thi theoi gian hoan thanh cong viéc cua déi ther hai it hon thoi gian hoan
thanh céng viéc cia dgi thie nhdt 12 5 gio. Héi néu 1am riéng thi méi dgi hoan thanh cong viéc trong
bao lau?

Goi x (gio) 1a thoi gian d6i thr nhat 1am riéng hoan thanh céng viéc.
Goi y (gio) la thoi gian d6i thur hai 1am riéng hoan thanh cdng viéc.

(x>y>6)

+ M&i gior doi tha nhat 1lam duoc: 1 cong viéc
X
+ Moi gio doi thtr hai lam duogc: L cong viéc
y

+ Hai d6i cing lam sau 6 gio thi xong nén mdi gio hai doi cung lam duoc % cong viéc. Ta c6 phuong

trinh: 1+1=1 (1)
X y 6
+ Néu hai d6i 1am riéng, thoi gian hoan thanh cua doi th hai it hon doi thi nhat 5 gio nén ta c6 phuong

trinh: x—y=5 (2)

1+1_1 1+ 1 1
Tur (1) va (2) taco hé phuong trinh: {x 'y 6<{x x-5 6
X—-y=5 X—y=5
X =15 (tm
6(x—5)+6x=x(x-5) x> —17x+30=0 ( )
=S =S < 4| x=2(loai)
y=Xx-5 y=X-5
y=x-5
=15
=" (tm)
y=10

Két luan: Vay néu lam riéng doi tha nhat hoan thanh cong viéc trong 15 gio, doi tha hai hoan thanh
cong viéc trong 10 gio.

Ciu 4. (1,0 diém) Tim tdt ca cac gia tri ciia tham sé6 m dé phwong trinh x* —2mx +m? —m +1 ¢6 hai
nghi¢gm x,, x, théa mén xZ — x? +4mx, =16

+ Phuong trinh ¢6 2 nghigm x,,x, < A'>0<> m? —(m* —m+1) 20
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Sm-1>20m>1.

. +X, =2m
+ Theo hé thuc Vi-ét: {Xl -
XX, =m°—m+1

+Taco: x; —x +4mx, =16 < X5 — X +2(X +X,).x =16
S X5 =X+ 2%+ 2% X, =16 < X +XZ + 2% X, =16

X, +X, =4 - 2m =4
2m=-4

2
< (X +X,) _16<:>L1+X2:_4

o[z e

Két luan: Vay m =2 thoa man yéu cau bai toan.

Céu 5. (1,0 diém) Gidgi phwong trinh: x> —4x +\x?* —4x -5 =1.

x<-1

PbK: x2—4x—520<:{
X>5

Phuong trinh di cho x* —4x-5++/Xx* —4x-5-2=0
bit t =+x* —4x-5,(t 2 0) , ta duoc phuong trinh :

, t =1 (nhan)
t“"+t-2=0< .
t =—2(loai)
+Voit=1laJx* -4x-5=1<x*-4x-6=0
X =2++/10 .
< i (théa man)
X=2-+/10

Két luan: Vay phuong trinh c6 nghiém: x =2++/10.

X2 +Xxy—2y> =x+2y

Cau 6. (1,0 diém) Gidi h¢ phwong trinh: 3 ° "7 =7 7"
X7 +2Xy=x"+y -1

Ta ch: x> +xy—2y* =x+2y (1)

22Xy =x" 4y’ -1 (2)

(1) & x*+(y-1)x-2y*-2y=0
A=y? -2y +1+8y? +8y =9y? +6y +1=(3y +1)’

TAI LIEU TOAN HOC
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2
le—y—Sy—lz
2

+1
Phuong trinh (1) <
-2 y

+V6i x =y +1 thé vao (2) ta dugc:
x° +2x2 (x-1) = x? +(x—1)2 “le X +23 —2x2 =2+ x2 —-2x+1-1

X=0=>y=-1

3x° —4x* +2x=0
@R TR C{ 3x* —4x+2 =0 (vonghiem)

+ Vi x =-2y thé vao (2) ta duoc:
ER

-8y° +2(—2y)2 y=4y’+y’ -1oby’ =1y :i?: X=-2

Két luan: hé phuong trinh ¢6 3 nghiém phan biét: (xy)= {(0—1)(%?}(%#)}
Cau 7. (3,5 diém)

Cho tam gidc ABC nhon (AB < AC) néi tiép dwong tron (0), cdic dwong cao BE va CF cit
nhau tai H. Goi S la giao diém ciia dwong thang BC va EF; I la giao diém ciia SA va dwong tron
(0) (véi | khac A).

a) Chizng minh rang ti giac AFHE & ti giac ngi tiép.

Do BE 1L AC:CF L AB = AEB = AFC = 90°
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ét tr giac AEHF c6: AEH + AFH = 90° +90° = 180°
= Tu giac AEHF noi tiép duong tron.
b) Ching minh SF.SE = SI.SA va HI L SA.
Xét tir giac BFEC ¢6 : BFC = BEC = 90°
Ma 2 géc nay cung nhin canh BC
= Tt giac BFEC néi tiép duong tron.
— FEB = FCB (hai gdc ngi tiép cling chén cung BF)
Xét tam giac SEB va tam giac SCF co:

ESC 1a gdc chung

SEB = SCF

= ASEB > ASCF (g-0)

= E_ B sesF-sssc (1)
SC SF

Xeét tam giac SAB va tam giac SCI cé:

ASC chung
SAB =SCI = % sé do cung 1B (g6c noi tiép)

— ASAB ©» ASCI (g-g)

A _B_ sasi=sBsc (2)
sc sl
SE_SA

Tu (1) va (2) = SE.SF =SASI= —
SI SF

= ASIF «» ASEA (c.g.c)
= SIF = SEA
— tir giac AIFE noi tiép (dau hiéu nhan biét)
Ma 4 diém A, E, H, F cling cung thudc 1 duong tron
= 5diém A, |, E, H, F cing thudc 1 dudng tron
= AIHE ndi tiép duong tron

— AIH = AEH =90° = IH L SA

(¢) Goi M la trung diém ciia BC, ké dwong kinh AD cia (O). Chitng minh ba diém H, M, D thang

hang va H la truc tdm tam giac ASM.

Xét (O): ABD = ACD =90° (gdc noi tiép chin nira duong tron)
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AB | BD . |CH L AB
= ma

AC L AD BH L AC

CH || BD

BH ||CD

= tir giac BHCD la hinh binh hanh
— BC va HD cit nhau.
d) Gid si T la diém nam trén doan thang HC sao cho AT vudng gé(a+b)c véi BT. Chieng minh hai
dwong tron ngogi tiép ciia tam giac 1ST va tam giac ECT tiép xuc véi nhau.
Ciu 8. (0,5 diém) Cho X, y,z 1a cac sé thue dwong théa man x + y+z = xyz. Chizng minh rang:
141+ x2 N 1+ \/1+7 N 1+ \/272
X Z

y

< Xyz.

\ 1 1 1 _
To x+y+z=2y1=>. —+—+— =1
Xy yz Xz

2
Lai co: 1+x =\/i2+=\/i+i+i+i (ap dung @S%(a+b))
X

X 2
2
_ Leylex 33(1 1 +1J

X Xy yz xz
_+_

/ 2
SMSE_FL_FL
X X 2y 2z X X y z
Dau “=”" xay ra < x=y=1

Chang minh:

[1 1 1)
3| —+—+—|<Xyz
X y z

< 3(xy+yz+2x) < (xyz)2
< 3(xy +yz+2x) < (x+ y+z)2
<:>(x—y)2 2+(y—z)2 +(z—x)2 >0 (ding)

Vay bét dang thire dugc chung minh. Dau “=” xay ra khi x=y =z = /3.
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