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PE THI TUYEN SINH LOP 10 THPT CHUYEN BAC GIANG
NAM HQC 2023-2024
MON THI: TOAN

Cau 1 (5,0 diém)

2

X—y X—y x*+y

+ .
WX=y+x—y -y — x4y ) (X -y

2) Cho dudng thang d c6 phuong trinh y = (3m + 1)x - 6m -1, m |a tham s6. Tim m dé khoang cach tir
goc toa do dén duong thang d la I6n nhat.
3) Tim tat ca cc gia tri cua tham s6 m d¢ phuong trinh x> —2(3m-1)x+m’ -m—4=0 c6 hai

nghiém phan biét x,,x, théa mén (xl + X, + (X X, )+(xl + X, —4[X X, = 2008)

1) Rat gon biéu thuc Q= véi x>y >0

Cau 2 (4,0 diém)
1. Giai phuong trinh 4/X +3 —V/X-1=X+7.

X2+ X—2Xy =2

2. Giai hé phuong trinh :
7P g {x“+x2—4x3y:4—4x2y2

Cau 3 (4 diém)
1. tim cac b ba s6 nguyén duong (x,y,z) thoa man dang thic dudi day:
X* +y° +x*(3y+2z2)+y* (3x +22) + 2° (X + y) + 4xyz = 2023.

2. trén mit phang cho 2 x2024 diém phan biét, trong d6 khong c6 bat ki 3 diém nao thang hang ngudi ta
t6 2024 diém trong cac diém mau do6 va to 2024 diém con lai bang mau xanh. Ching minh rang, bao gio
cling ton tai mot cach ndi tat ca cac diém mau do6 véi tat ca cac diém mau xanh bai 2024 doan thing
(mdi doan thang c6 hai diém dau mat 1a mot cap diém do-xanh) sao cho hai doan thang bt ki trong d6
khong c6 diém chung .

Cau 4 ( 6 diém) Cho duong tron (O:R) va day cung BC cd dinh ciia duong tron théamén  BC < 2R.
Mot dieém A di chuyén trén (O:R) sao cho tam giac ABC c¢6 ba géc nhon. Cac duong cao AD, BE, CF
ctia tam giac ABC cat nhau tai H. Duong phan giéc cua CHE kéo dai vé hai phia cit AB va AC lan luot
tai M,N.

1. Churng minh tam giac AMN can tai A.

2.Goil,PQ,J lan luot 14 hinh chiéu cua D trén canh AB, BE, CF, AC. Chtrtng minh rang bén diém I,
P, Q, J cung nam trén mot duong thang vudng goc véi AO.

3. Puong tron ngoai tiép tam giac AMN cét duong phén giac trong caa BAC tai diém tht hai K.
chung minh rang HK Iudn di qua mét dieém co dinh.

Cau 5 (1,0 diém), Cho X, y, z 1a cac sb thuc duong va thoéa mén diéu kién x +y + z = xyz. Tim gia tri
1 1

I&n nhat cua cac biéu thuc P= ! + + .
J1+ %2 \/1+ y? Jl+7°
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HUONG DAN GIAI

Céu 1l
. 2, VX = X—y X2 +y? .
1) Rut gon biéu thuc Q= : Vol X >y >0
Jx- Y+\/X y \/x —y? X4y | Xy

VX = (x+y) x? +y?

Q= :
By ) xoy) - yy ) e

1 1 X2 +y°
JX—y. + :
y(\/x+y+\/x—y \/x+y—\/§—y] N

\/m X2 +y?
= Jx-y. -

_ X% +y?
y
2. Chi ra duong thang d luon di qua diém M(2;1)

Goi H 1 hinh chiéu vuéng géc caa O trén duong thang d
Suy raOH<OM Vm

. 1
Chi ra duong thang OM c6 phuong trinh lay = Ex.

DoOM 1d nén%(3m+1):—1:> 3AM+1=-2=m=-1.

3. Phuong trinh x* —2(3m-1)x+m’ -m—-4=0 (1) c6 hai diém phéan biét

2
:A'>0:(3m—1)2—(m2—m—4)>0:8m2—5m+5>0:>8(m—%) 1‘,;3'—22>OVm R
Vay phuong trinh (1) luén c6 hai nghiém phan biét x,,x,

., . [ X +X,=2(3m-1
Theon-ettaco:{ 1%z 2( )
XX, =m°-m-4
Dat A= X, + X, +/X;X, ;B =X, +X, =X, X,
2

2
. 3
Tacd AB = (X, +X,) XX, = (xl +X72j +% >0, VX, X,

Suy raAva B ludn ciing dau = |A|+|B| =|A +B|

Do d6 [, + X, + /XX, |+ X, X, =X | = 2008 =[x+, +fxX, + X + X, —fxx, | = 2008
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503
=[x, +%,|=1004 = 2[3m -1 =1004 =[3m-1=502=| " 3
m = -167

Cau 2.

1. biéukién x>1.

X =1.

VX+3=2
Taco (1)< X+3—4\/x+3+4+\/x—1=0<:>(\/x+3—2)2+\/x—1:0<:>{\/)i =
x-1=0

X*—2xy =2-X
(x2—2xy)2+x2—4=0

X2 +x—=2xy =2 X2 —2xy =2-X
2.3 4 2 A3y A v TV (wh  ayd 2,,2 ' D
X" +x2 —4x3y = 4— 4x%y (x* =4y +4x%y? )+ x* -4=0

X2 —2xy =2-x(*)
=3 |:X=0

{ X2 —2xy =2—X
X=2

(2-x)" =x? —4x=0

+) v6i x = 0, thay vao (*) ta duoc 0 =2 (vo ly)

+) V&i X = 2, thay vao (¥) tadugcy =1

Vay hé phuong trinh c6 nghiém duy nhat (2;1)

Céau 3.

L xX*+y’+x°(3y+2z)+y* (3x+2z)+ 2% (X +y) + 4xyz = 2023.
S X3+ Y +3x°y +2X°Z +3xy” +2y°z + 2°X + 2%y + 4xyz = 2023

& (x3 +3x°y +3xy* + y‘°’)+ (2x22 +2y°7+ 4xyz) + (22x + zzy) =2023
<:>(x+y)3 +22(x+y)2 +2°(x+y)=2023

<:>(x+y)[(x+y)2 +22(x+y)+zﬂ =2023

< (x+y)(x+y+ z)2 =7.17°

. . P . ) X+y=7 X+y="7
Vi x,y,z nguyén duong néu taco x +y +z>0,do do: =
X+y+z=17 z=10
CO x+y=7max,ynguyén duong nén ta cd
X 1 2 3 4 5 6
y 6 5 4 3 2 1

KL: cac bo s can tim 1a (1;6;10);(3;4;10);(94;3;10);(5;2;10);(6;1;10)
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2. Xét tat ca céc cach ndi 2024 cap diém (do véi xanh) bang 2024 doan thang. c4c cach ndi nhu vay
lubn lubn ton tai do chi cd 2024 cap diém nén so tat ca cac cach noi nhu vay la hiru han.

Do d6, tim dugc mét cach ndi co tong d6 dai bang cac doan thiang 1 ngan nhat.
Ta chung minh riang day 1a mot cach ndi phai tim

That vy , gia sit nguoc lai ta c6 hai doan thang AX va BY ma cit nhau tai diém O (gia sir A va B 0
mau do, con X va Y t6 mau xanh).khi d6 neu ta thay doan thang AX va BY bang hai doan thang AY va
BX, cac doan thang khéc gitt nguyén thi ta c6 cach noi nay co tinh chat:

AY+BX <(AO+0Y)=(AO+0X)+(BO+0Y)=> AY +BX < AX + BY

Nhu vy , viée thay hai doan thang AX va BY bing hai doan thang AY va BX , ta nhan dugc mot céch
npi mai c6 tong d6 dai cac doan thang la nho hon. V6 1y, vi trai vai gia thiét 1a da chon mét cach noi co
tong cac do dai la bé nhat.

Diéu vo ly ching to: cach ni cé tong do dai cac doan thang 1a ngan nhat 1a khong ¢ diém chung.
Cau 4.

4.1. ching minh tam gidc AMN cén tai A.
ViBE 1 AC =E nén HEC =90°
Vi CF L AB =F nén HFB =90°
= FMH + MHF =90° ENH + NHE =90° (1)
Vi HN la phén giac cua géc CHE nén CHN = NHE
Lai c6 CHN=MHF ( déi dinh) nén NHE = MHF (2)
Tur (1) va (2) suy ra FMH = ENH hay AMN =ANM
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Vay AAMN can tai A.

2. Chi ra tir giac BIPD noi tiép nén IBD + IPD =180°(3)

Chi ra IBD = FHA ( cung phu vai goc FAH);

Lai c6 FHA = QHD( ddi dinh)= IBD = QHD;

Chi ra tir giac DPHQ noi tiép nén QHD = QPD = IBD = QPD (4)

Tir (3) va (4) suy ra QPD + IPD =180° nén ba diém I, P, Q thang hang
Chung minh tuong ty ta duoc P, Q, J thing hang.

Vay 4 diém I, P, Q, J thang hang.

Tt tr gidc BIPD noi tiép chi ra MIP = PDB

Lai c6 PD//AC (cung vudng goc v6i BE) nén PDB = ACB

Qua A ké tiép tuyén tAt’ caa (O)suy ra AO L At;tAB = ACB( cuing bang % sd AB)
Suy ra tAl = AIP

Ma hai géc nay ¢ vi tri so le trong nén IP//At = IP L AO(dpcm)

3.

Vi tam giac AMN can tai A va AK la phan giac goc MAN nén AK la trung truc cua MN suy ra AK la
duong kinh cta duong tron ngoai tiep AMN

AKM =ANK =90° = KM//CF ; KN //BE
Goi R = KMNBH;s = KN nHC = HRKS Ia hinh binh hanh suy ra HK di qua trung diém cua RS (5)

HR _FM

T MR//FH= —;
MB
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Vi HN la phéan giac cua goc CHE nén HM la phén giéc cua goc BHF = % = %
Tir SN/HE = 1> _ EN.
" NC’

Vi HN Ia phén giéc cua goc CHE nén EN _HE

NC HC
Chi ra AFHB ~ AEHC( géc —géc) = FH _HE

NC HC
= — HR _HS = RS//BC (6)

RB

Tir (5) va (6) suy ra HK ludn di qua trung diém caa BC ( ¢b dinh).

Caub
Tir gia thiét x + y + z = xyz, tacoizi i:1.
Xy Yz Xz
Data——b_i :1:>a,b,c>0;
X y z
a b C

Gia thiét tro thanhab +bc +ca=1; P =

+ +
Ji+a? J1+b?  J1+c?
beé y rang:
a’+1=a’+ab+bc+ca=(a+b)(a+c)

b*+1=b*+ab+bc+ca=(b+a)(b+c)

c’+1=c*+ab+bc+ca=(c+a)(c+b)
Ldc nay ta co:

a b c

\/(a+b)(a+c) " \/(b+a)(b+c) " \/(c+a)(c+b)

s VooV e
a+bVa+c \b+a\b+c Vc+a Nc+b

Theo bat dang thicc Co-si (AM-GM), ta c6:

1/ a a b b C C 3
P<— + + + + + hay P<—.
2la+b a+c b+a b+c c+a c+b 2
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1

V3

Vay gia tri 16n nhat cﬁaP:% ox=y=z=4+3.

D4u = xay rakhivachikhia=b=c=—— hayx =y =z=+/3
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