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Ciu 1. (4,0 diém) =
2 xVx—3Vx+2 . x+2Jx-3
a) Cho bicu thuc A = ~—1 8 N
Rt gon biéu thirc A vatimx dé Ax=—3 .
b) Tim gia tri ciia tham s6 m dé phuong trinh
X*+2(m+2)x+m*+1=0
¢6 hai nghiém phan biét X,, x, théa man |x,|+ [x,| = x,.x,
Ciu 2. (4,0 diém)
a) Giai phuong trinh v2—x+v/3+x+2+/[2—x][3+x|-7=0
2x+y|lx+yl+y=2
4x2+y2—2x—2y+4xy:—2
Cau 3. (3,0 diém) Cho tam giac ABC vuong can tai A, AB=4cm . Goi M, N,
I lan luot l1a trung diém cia cac doan thang BC, AC, BN. Diém D thudc
doan thang AM sao cho AM =4AD
a) Tinh di¢n tich tam giac DMN.
b) Chirng minh tam gidc DIN vuong can
Céu 4. (4,0 diém)
Cho tam gidc ABC nhon (AB < AC), ndi tiép trong dudng tron (O) . Dyng
cac dudng cao AD, BE, CF cua tam gidc ABC . Puong thing EF cit
duong tron (0) tai M va N ( M, N 1an lugt ndm trén cung nho AB va AC).
Goi I 12 giao diém cua BM va DF, J 1a giao diém ctua CN va DE .
a) Ching minh EB 14 tia phan giac ctia DEM
b) Chung minh AM = AN
¢) Chirng minh tir gidc MNJI ndi tiép trong duong tron.
Ciu 5. (5,0 diém)
a) Tim tit ca cac sd tu nhién sao cho tong cua sé d6 véi tong cac chir sb
clia n6 bang 2023.
b) Cho ba sb thuc duong x, y, x théa méan xyz = 1. Tim gia tri nho nhat cta
biéu thirc

voix=20vax#1.

b) Giai h¢ phuong trinh

=1 +y’-1 +7°-1

H_

-2 2 2
X' +y+x y +z+x 7 +x+y
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HUONG DAN GIAI
Céu 1. (4,0 diém)

xvVx=3Vx+2 . x+2Vx-3

a) Cho biéu thirc A = 1 O+ AVx+3

voi x=0vax# 1.

Rt gon biéu thirc A vatimx dé Ax=—3 .
b) Tim gia tri ciia tham s6 m dé phuong trinh
X*+2(m+2)x+m*+1=0

¢6 hai nghiém phan biét x,, X, thoa man |x,|+ |x,| = x,.x,

Loi giai
xVx=3Vx+2 . x+2Vx—3

Taco A= -
a) Ta co x—1 x+4\/;+3

(Vx=1)(x+Vx=2)  (Vx—1)(Vx+3)
(x—1)(Vx+1) ¢ (Vx+1)(Vx+3)

_ x+Vx—2 _; Vx—1
Vx+1 Vx+1
_ox—1
x+1
=vx—1

A=x-3=yx-1=x-3
= x—Vx—2=0 = [Vx=2[Vx+1]=0
= Vx—2=0=x=4
Pbi chiéu diéu kién ta dugc x=4
b) Ta co: A'=(m+2F—1.[m*+1]=4m+3

Phuong trinh c6 hai nghiém phan bi¢t khi A" >0

= 4dm+3>0 = m>—{ %

Theo hé thirc Vi-ét ta co: X+ X, = —2(m+2); x;.X, = m*+1 (1)
X,. X,=m’+1>0V¥ m %,<0
x,<0

Ta co =

X, +x,=—2(m+2|<0 m>_T3

Khi @6 ‘x1|+ |x2| = XXy = TX;TXp=X L Xy = XL XX +X,=0 (2)
Thay (1) va (2) ta c6: m*+1—2(m+2)=0 = m*~2m—3=0
= [m+1)lm-3]=0



= m=-
m=3

Dbi chiéu diéu kién ta dugc m =3
Céu 2. (4,0 diém)
a) Giai phuong trinh V2 —x+v3+x+2+(2—x|(3+x|-7=0

Qx+ny+yHy=2

b)Gidi h¢ phuong trinh |, . " 75 T

Loi giai
a) Taco PK: —3<x<2
Pt V2—x+V3+x=t (t> 0) =2(2—x|(3+x)=t>-5
Phuong trinh di cho tré thanh: t*+t—12=0 - (t—3|(t+4]=0
- t=3(vit=0)

Khi d6 ta c6: V2—x+3+x=3=+(2—x]|(3+x]|=2

x=1

= X’ +x—2=0 = [x+2](x—1)=0 =
x=-—2

D061 chi€u diéu kién ta dugc x=-2; x=1

2x+y|[x+y|+y=2(1)

b) Giai hé phuong trinh AxP+y —2x—2 y+axy=—2(2)

Cong timg vé hai phuong trinh cua hé ta dugc:
2x+y|lx+y|+4x*+y —2x—y+4xy=0

= [2x+y|lx+y|+2x+y[ =(2x+y|=0

= [2x+y|[3x+2y—1)=0

y=—2Xx
< _1-3x
Y=

* Thay y=—2x vao phuong trinh (1) ta dugc: y=2=x=-1

1-3
* Thay y= > X vao phuong trinh (1) ta dugc: x*+6x+5=0
= [x+1](x+5]=0 = iz:s

+)Néux:—1=y=2
+) Néu x=—5=y=8

Vay hé phuong trinh ¢6 2 nghiém la: (—1;2/,(—5;8]



Cau 3. (3,0 diém) Cho tam giac ABC vuong can tai A, AB=4cm . Goi M, N,
I 1an luot 1a trung diém cua cac doan théng BC, AC, BN. Piém D thudc
doan thang AM sao cho AM =4AD
a) Tinh di¢n tich tam giac DMN.

b) Chtrng minh tam giac DIN vudng can

Loi giai

A K N C

a) Ta ¢ BC = 42(cm); AM&%.BC — 2./2(cm); DM = AM _ i( m)

Goi H 1a trung diém ctia AM = HN L AM va HN = E.MC =+2(cm)

Suy ra Spu = o = 364'6 ~1,5(cm?)
b) Goi K 14 trung diém cta AN.
Ta co IM//KN, IK L KN va IM = KN nén t&r gidc MNKI 1a hinh chit nhat.
AD AK 1
Lai co AM - AC 4" KD//CM.
MaCM 1L AM=CML1 KD
Suy ra M, N, K, D, I cung thudc duong tron duong kinh KM cling la
duong tron duong kinh IN.
= NDI=90° (goc noi tiép chin nira dudng tron)
Mat khac NID & NMD=45°
Do d6 tam giac DIN vudng can tai D
Ciu 4. (4,0 diém)
Cho tam giac ABC nhon (AB < AC), ndi tiép trong dudng tron (O) . Dung
cac duong cao AD, BE, CF cua tam giac ABC . Puong thang EF cit




dudng tron (O) tai M va N (M, N 1an luot nam trén cung nhé AB va AC).
Goi I 1a giao diém cia BM va DF, J 1a giao diém ctia CN va DE .
a) Chung minh EB 14 tia phan giac ciia DEM
b) Chtirng minh AM = AN
¢) Chiing minh tir gidc MNJI ndi tiép trong duong tron.
Loi giai

a) Chung minh EB 1a tia phan giac cia DEM

Xét tir giac ABDE c6: AEB ¢ ADB=90° (BE va AD la dudng cao cia
A ABC)

Hai dinh E va D ké nhau cung nhin canh AB duéi ciing goc 90° nén tir
giac ABDE noi tiép duong tron

= BAD = BED (hai gbc ndi tiép cing chin BD)

Goi H 1a truc tam cua A ABC

Xét ttr giac AEHF c6: AEH + AFH $90° + 90° (180° (BE va CF la duong
cao ciia A ABC) nén tir giac AEHF ndi tiép duong tron

= BAD = FEH (hai goc ndi tiép cung chan FH)

Vay EB la tia phan giac cia DEM

b) Chirng minh AM = AN



V& tiép tuyén Ax ctia dudng tron (O)
Ta c6: xAB = ACB (goc tao boi tiép tuyén va day va goc ndi tiép clng
chin AB)
Xét tor giac AFEC c6: BEC ¢ BFC=90° (BE va CF la duong cao cia
A ABC)
Hai dinh E va F ké nhau cung nhin canh BC duéi ciing goc 90° nén tir giac
BEEC ndi tiép dugc duong tron
Ma AFE + BFE (180° (hai goc ké bu) tir giac BFEC ndi tiép duong tron
= ACB + BFE (180°
Do d6: XAB = AFE
Do hai goc nay so le trong nén Ax//MN
Ta lai c6 AxLMN = AOLMN
= A 1a diém chinh giita cia MN
= AN = AM
= AM = AN (cung bang nhau cing hai day bang nhau)
¢) Ching minh t&r giac MNJI néi tiép trong dudng tron.
Xét tir gisac AFDC c6: AFC ¢ ADC=90° (AD va CF la duong cao cta
A ABC)
Hai dinh F va D ké nhau cing nhin canh AD duéi ciing goc 90° nén tir
giac AFDC ndi tiép dudng tron
= AFD + ACB (180° (hai goc ndi tiép cing chin = BD)
Tt giac BFEC néi tiép duong tron = ACB + BFE (180°
Suy ra AFD=¢ IFB (hai goc ddi dinh)
= BFI + BFE
Xeét ABFI va ABFN co:
BF 1a canh chung
MBA=( NBA (hai goc ndi tiép chan hai cung bang nhau la
AN=( AM)
BFI={ BFE (Cmt)
Do do6: ABFI= ABFN (g.c.g)
= Bl =BN; FI=FN



= BF la duong trung truc ctiia IN hay BA la duong trung truc cua IN
= AN = Al
Chung minh tuong tu, ta dugc AJ = AM
Khi d6: AN=AM=Al=AJ
Vay tir giac MNJI ni tiép duong tron
Ciu 5. (5,0 diém)
a) Tim tit ca cac sd tu nhién sao cho tong cua sé d6 véi tong cac chir sb
clia n6 bang 2023.
b) Cho ba sb thue duong x, y, x théa méan xyz = 1. Tim gia tri nho nhat cua
biéu thirc

=1 +y’-1 +7°-1

H=— 2 2
X' +y+x yHz+x z'+x+y

Loi giai
a) Goinla s6 tu nhién can tim, S(n) la téng cac chit sb cua no
Theo dé bai, ta c6 n+S(n)=2023=5(n)=2023—n
Taco 0<n<2023 = S(n)<28
(Khi n=1999=S(n)=1+9+9+9=28)
= 2023—n<28 = n>1995
Hay 1995<n=abcd<2023 nén a =1 hodca=2
e Xéta=1,tacén=1bcd
Man + S(n) = 2023
= 1bcd+1+b+c+d=2023
= 1000+bcd+1+b+c+d=2023
< bcd+1+b+c+d=2023
= 100b+10c+d+1+b+c+d=2023
= 101b+10c+2d+1=2023
Do0<b;c;d<9nénb=9,11c+2d=1133=¢c=9;d=7
Ta dugc n= 1997
e Xéta=2,tacédn=2bcd
Man + S(n) = 2023
= 2bcd+2+b+c+d=2023



= 2000+bcd+2+b+c+d=2023

o bed+b+c+d=021

= 100b+10c+d+b+c+d=21

= 101b+11c+2d=21
Do0<b;c;d<9nénb=0,11c+2d=21=c=1;d=5
Ta dugc n=2015

Vay c6 hai s6 thoa mén dé bai 1a 1997; 2015

b)

1 . 1 B X(x+y+z)—x'—y—z B X +XY+XZ— X —y—2
Frywz Xrynl T x(Ceyea)lneyez)  xlxysllxyee)
B Xy+XZ—y—1z B Xy —y+Xz—2z
C x(xXP+y+z)(x+y+z)  x(XP+y+z)(x+y+z)

_ y(x—1)+z(x—1) _ (x—l)(y+z)
Cx(xP+y+z)(x+y+z)  x(X+y+z)(x+y+z)
_ x’—1 . e (x*—1)(x—=1)(y+z)

x2+y+z x(x+y+z) B x(x2+y+z)(x+y+z)
C(x=1)(Cex+x)(x=1)(y+z)  [x—1P(P+x+x)(y+z) -0

x(xX*+y+z)(x+y+z) x(xX*+y+z)(x+y+z)

x’—1 x’—1
>

X+y+z  x|x+y+z|

y3—1 S y3—1 ) 2’—1 S -1
V4z+x  ylx+y+z) Zex+y  zlx+y+z]

Tuong tu:

Khi do

x’—1 oy -1 A |
+6 - +( -
ylx+y+z] zlx+y+z|

x|x+y+z|

1
C X+y+z

3 3 3
X —1+y —1+z -1
X y z

=H>

Talaico: xyz 21 = 1 <yz; 1 <Xxz; 1 <Xy
4 X )y ’X

=H>

2 2 2
2 X +y +z°—Xxy—yz—xz
x+y+z Y YTy |



1
x+y+z

=>H>

[1x—y)2+(y—z\)2+(x—z)2}20

Dau bang xay ra khi x=y=z=1
Vay H dat gia tri nhé nhét béng 0 khi x=y=z=1

HET




