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SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI
NAM PINH NAM HOC 2020 - 2021
Mon: Toan — Lop: 9
Thoi gian lam bai: 150 phut
(Dé thi gom: 01 trang)

PE CHINH THUC

Céu 1: (3,0 diém)

1) Cho P=\/7—4x/§ +§/(a+3)«/;—3a—1 :(a—_él—ljvéi a>0a+l;a+4

3(Ja -2

Rt gon biéu thuc P.

2) Tim tat ca cac sb thuc x, y, z thoa man diéu kién 2x + 2\/y —X +3\/z -y = %(z +17)

Cau 2. (5,0 diém)
1) Giai phuong trinh 6xv/2x" +7 = 6x° +2x+22—4+/2x> +7

43x7 =2
2) Giai hé phuong trinh 4=~ Y
¥’y+yt=-2x

Cau 3. (3,0 diém)
1) Tinh tong tat ca cac s6 nguyén x théa man x>+ x—a =0 véi a 1a s6 nguyén to.
2) Tim tat ca cac nghiém nguyén dwong ctia phuong trinh (x+ y)* + y+3x =z +1

Cau 4. (7,0 diém) Trén duong tron (O) léy ba diém A, B,C sao cho tam giac ABC nhon. Goi AD,
BE, CF la cac duong cao cua tam giac ABC; duong thang EF cit duong thang BC tai P . QuaD ké
duong thang song song v6i duong thang EF cat duong thang AC va AB 1an lugt tai Q va R, M 1a
trung diém ciia BC .

1) Ching minh tir giac BQCR 14 tir giac noi tiép.

2) Chirng minh hai tam gidc EPM va DEM ddng dang.

3) Gia str BC 1a ddy cung cb dinh khong di qua tam O, A di dong trén cung 16n BC ctia dudng
tron (O). Chirng minh dudng tron ngoai tiép tam giac PQR ludn di qua mot diém cb dinh.

Céiu 5. (2,0 diém)

1) Cho 2021 s tu nhién tir 4 dén 2024 trén bang, mdi lan thay mot hodc mot vai s6 boi tong céc
chir s6 ctia n6 cho dén khi trén bang chi con lai cac sé tir 1 dén 9. Hoi cudi cung, trén bang c¢b bao
nhiéu sb 3, bao nhiéu sb 7?

2) Cho céc s6 thyc duong X, y, z thoa man x° + y* +z° =24 . Tim gi4 tri nho nhét ciia biéu thirc

M:xyz+2(x+y+z)2_ 8
Xy+yz+zx xy+yz+zx+1
Hét
Ho va tén thi sinh:.......c.cccceeveennnnnnn. S6 bao danh:..........ccoveeeenn.. Ky ten:..cveviieiieieeieeieeis
Ho, tén va chit ky ctia GT 1:i..ocoeiiiiiiiiiie Ho, tén va chit ky ctia GT 2:..ceeiiieiiiieie,
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PAP AN THAM KHAO - NAM DINH (2020 — 2021)

Cau 1.
1) Ta co:

V7-4B3 =2
i/(a+3)\/;—3a—1 =Ja -1
a-4  a-1

s S
3(Ja-2) 3

Suy ra: P=2—\/§+(\/5—1):\/;3_1 =5-3

x20
2) Picu kién: {y—x>0 hay 0<x<y<z
z—y=0

Wx+2y—x+3z—y= %(z+17)

<:>4\/;+4\/y—x+6\/z—y:z+l7
<:>4\/;+4\/y—x+6\/z—y:z—y+9+y—x+4+x+4

S Wz—y-32+(y—x-2+(¥x-2)*=0

Jx=2
SJy—x=2
Ja-y=3
x=4
< 1y =8 (thoa man)
z=17
Két luan: x=4, y=8, z=17
Cau 2.

1) Diéu kién: x> 3/_%

it 1 =v2x*+7 (120)
Phuong trinh da cho tr¢ thanh:
(6x+d)t=3("-7)+2x+22
&3 -20@x+2)t+2x+1=0
t=2x+1
&
t=1/3
THI1: t=2x+1. Ta cé:
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20 +7 =2x+1
2x+120
A 3 2
x =2x"-2x+3=0
1

X=——
= 2

(x-D(x*-x-3)=0

_1+\/E

X
= 2

x=1

TH2: t=1/3taco V2x°+7=1/3 < x = 3/—%
1++/13 31

5 .le, X =3——
2

Vay phuong trinh c6 3 nghi¢m: x =

2)’Né’u x =0 tinh dugcy =0
Neéu y =0 tinh dugc x =0
Do d6 ta dugc (x; y) = (0;0) 1a mot nghiém ctia hé phuong trinh da cho.

2

xy+3x—=2
Véi x va y khac 0. Hé tuong duong: 2y
xy+y—:—2
X
x? y2 ab+3a=2
bat: a=—,b=-—. Ta duoc:
y X ab+b=-2

Giai h¢ trén suy ra: (a;b)=(1;—-1)=(-2/3;-6)
TH1: voia=1;b=-1

{x=—l
<
y=1
TH 2: v61 a=-2/3; b=-6
2
X
—=-2/3 2
v=-230
y2 = 3
Y- y=-233
X

. . 2
Két ludn: vay hé phuong trinh di cho c6 ba nghiém 1 (0;0), (-1;1), (—52/5 :—233)
Cau 3.
1) Tir gid thiét suy ra @ = x* + x hay a = x(x+1)ma x va x+1 14 hai s6 nguyén lién tiép nén
x(x+1)1a s6 chin, do d6 a 1a sb chén.
Mit khéc a 13 s6 nguyén té nén a =2
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x=1
x=-2
KL: tong tat ca cac s6 nguyén x thoa man 1a 1- 2 = -1
2)Tacod: (x+ )Y’ +y+3x=2"+1< (x+y)° +3x+y—-1=2z" (%)

Khi d6 ta duoc: x2+x—2:0<:>{

Ma 3x + y—1>0 véi moi x, y nguyén duong = z*> > (x+y)* (1)
Ta lai co:

(x+y+2Y -2 =(x+y+2)° —(x+y)* =3x—y+1

=(x+y)Y +4(x+y)+4—(x+y) -3x—-y+1

=x+3y+5>0
Nén (x+y+2)> >z (2)
Tu (1) va(2)suy ra: (x+y+1)>=z°
Thay vao (*) ta dugc: (x+ )’ +3x+y—1l=(x+y+1)’ S x=y+2
Khi d6 z=2y+3
Vay tat ca cac nghiém nguyén duong (X; y; z) ciia phuong trinh c6 dang (k + 2:k;2k + 3)
voi k 12 s0 nguyén duong.
Cau 4.

1) Ching minh tir giac BCEF 14 tir giac noi tiép.

Suy ra AFE = @

Chira AFE = @

Suy ra @ = @

Chi ra t&r giac BQCR noi tiép

2) Chi ra tam gidc ECM can tai M

Chirng minh duoc EMD =2ACB

T giac BCEF; ACDF noi tiép nén AFE = ACB = BFD
Suy ra EMD =2ACB = AFE + BFD = EMD + DFE = 180"
Chi ra ttr giac DMEF ndi tiép, suy ra BDF = PEM

Ma BDF = BAC = MDE nén MDE = PEM . Suy ra tam giac EPM va DEM dong dang
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3) Do tir gidc DMEF i tiép, suy ra PFD = EMD
Ma PDF = EDM nén tam giac PFD dong dang v&i tam giac EMD suy ra % =

ED
MD

—

Do RFD = ACB = AFE = FRD nén tam giac FDR can tai D suy ra FD=DR
Chirng minh tuong ty tam giac DEQ can tai D nén DE=DQ .

Ta ¢6: FD=DR;DE-DQ suy ra 2.2 = 2€
DR MD

Chi ra hai tam giac PDR va QDM ddng dang, suy ra @ = IgM\Q

Chi ra t&r gisc PRMQ ndi tiép nén dudng tron ngoai tiép tam giac PQR di qua diém M

c6 dinh

Cau 5.

Mot s6 chia cho 9 du k thi tong cac chit s6 ctia n6 chia 9 ciing du k

Do d6 sau khi thay du sb 1an, ma mdi 1an thay mot hodc mot vai sd boi tong cac chit s6 ctia né thi
cudi cung trén bang chi con lai cac sé du k twong g cua cac sé di cho.

Céc s6 chia 9 du 3 trong day tir 4 dén 2024 1a: 12; 21; 30; ... ; 2019

Day s trén co 2009-12 1 ona (s6), do d6 trén bang c6 224 sb 3

Céc s6 chia 9 du 7 trong day tir 4 ¢én 2024 1a: 7; 16; 25; ... ; 2023.

23-7

. 2 . .
Day s0 trén ¢o 0T+l =225 (s0), do do trén bang c6 225 s0 7

Vay cudi clng trén bang ¢ 224 sb 3, ¢6 225 s6 7.

Cau 6.

Ta co x3+8+822m=12x hay x’ +16>12x

Tuong tw 1’ +16>12y, 2> +16>12z

Cong vé ba bit dang thirc trén ta duge 12(x+ y+2) <x°+ Y’ +2°+48 =72 = x+ y+2<6
Co24=x"+y +2°233x’ 1’2 =3xpz = xyz <8

Ta lai co:
24-3xyz=x"+y +2° =3xyz=(x+y+2)(x*+ >+ 2" —xy— yz—zx)
<6(x*+y*+z° —xy—yz—zx)

=8-xz<2(x*+ Y + 2 —xy—yz—2x) =2((x + y+ 2)> = 3(xy + yz + 2x))
= xyz+2(x+ y+2)> > 8+ 6(xy+ yz + 2x)

=8+6(xy+ yz+2zx) < xyz+2(x+ y+2)><8+2.6°=80
=0<xy+yz+zx<2

8+6(xy+yz+zx) 8 —6+8—— 81=f(t)

Xy +yz+zx xy+yz+zx+1_ tot+
Véit=xy+yz+zx;0<t <12

Co: M >

8 236
26+ =
tt+1) 12(12+1) 39
Két luan: gia tri nho nhét cia biéu thirc M 14 236/39 khi x =y =z = 2.

Khido f(t)=6+
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