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SG GIAO DUC VA PAO TAO PE THI HOC SINH GIOI CAP TiNH
BiNH PINH Nam hoc: 2018 — 2019

Mén: TOAN 9 — Ngay thi: 18/03/2019

‘D é chinh ﬂ"{& Thoi gian lam bai: 150 phut (khéng ké thoi gian phat dé)

Bai 1. (5.0 diém)
1) Tinh gia tri biéu thtic: 4= x>+’ —3(x+ ), biét rang:

x=3+22 +¥3-2v2 va y=17+122 +317-122.

2) Cho hai s6 thuc m, n khac 0 thda man: i—i—l = % Chting minh rang phuong trinh:
m n

<x2 +mx + n) (x2 +nx + m) =0 ludn c6 nghiém.

Bai 2. (5.0 diém)
¥ txy+y=1

\/;—%/;+4x:5.

2) Tim nghiém nguyén cuia phuong trinh: 2xy* + x4+ y+1=x>+2y* +xy.

1) Giai hé phuong trinh:

Bai 3. (3.0 diém)
1) Trong mat phing cho 8073 diém ma dién tich cla moi tam giac véi cac dinh 1a cac diém da
cho khéng 16n hon 1. Chiéng minh ring trong sé cac diém da cho c6 thé tim duge 2019 diém
nam trong hodc trén canh ctia mot tam giac cé dién tich khong 16n hon 1.
2) Cho a, b, ¢ 1a cac s6 thuc khéng 4m théa méan: a+b+c = 3. Chiing minh réng:
aB +1+ by +1+ca® +1<5.

Bai 4. (7.0 diém)
1. Cho tam giac nhon 4BC vuéng can tai A. Goi D 1a trung diém ctia canh BC. L4y diém M
bat ky trén doan AD (M khéng trung v6i 4). Goi N, P theo tht tu 1a hinh chiéu vuéng géc
cia M trén cac canh AB, AC va H la hinh chi€u vudng géc cia N 1én dudng thdng PD.
a) Chtng minh rang: AH | BH.
b) Pudng thing qua B song song véi AD cit dudng trung truc cia AB tai I. Ching minh
ba diém H, N, I thing hang.
2. Cho tam gidc 4ABC noi ti€p dudng tron (0), dudng cao AH . Goi M 1a giao diém ctia 40 va

BC . Chiing minh réng HB + M5 > 2. AB . Dau bang xay ra khi nao ?
HC MC AC
—————————— R HET $0 —---mceev
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Bai 1. (5.0 diém)
1) Tinh gia tri biéu thtc: 4=x"+y’ —3(x+ ), biét rang:

x=33422 +¥3-2v2 va y=317+12v2 +17-122 .

2) Cho hai s6 thuc m,n khac 0 thoa man: l—i—l:%. Chiing minh ring phuong trinh:
m n

(xz +mx +n)(x2 +nx + m) =0 ludn c6 nghiém.

Giai

3
1) e Ta co x° :(V3+2J§ +V3—2\/§) —342243x+3-2J2 =643«

3
va y3:(%/17+12ﬁ+%/17_22ﬁ) =17+1242 4+3.y +17—1242 =34+ 3y
e Cong vé theo V&, ta duge: x° +y° =40+3x+3y < x* +y° —3(x + y) = 40.

> Vay 4—40 khi x=33+2v2 +33-2v2 va y=317+1242 +317-1242.

2) e T l—kl:l<:>4m—|—4n:2m.nsz—I—n2 em+n’ —4m—4n>0 (x).
m n

2 N
Ta co: <x2+mx+ﬂ)(x2+nx+m>:0 (1) x*+mx+n=0 (2)

x> +nx+m=0 (3)

e Gia st ca hai phuong trinh (2) va (3) déu v6 nghiém:
A, <0 m’ —4n <0 y
Ay ——m +n —4dm—4n <0 (**)
A; <0 n —4m<0
Nhan thdy (x) va (+**) mau thuln nén gia st sai. Suy ra trong hai phuong trinh: (2) va (3) c6 it
nhat mot phuong trinh c¢6 nghiém.
» Do d6 phuong trinh (1) luén c6 nghiém.

Bai 2. (5.0 diém)
X +xy+y=1 (1)

Vx =3y +4x=5(2)

2) Tim nghiém nguyén cta phuong trinh: 2xy> +x + y+1= x> +2y* +xy.

1) Giai hé phuong trinh: [

Giai
1) biéukién x>0.Taco: (1)< (x+1)(x+y—1)=0< y=1—x. (Do x+1>0)

e Thay y=1—x vao (2), ta duge: «/;—1+\3/x—1—|—4(x—1)20<:> x—1 +Jx—1+4(x—1)=0

Jx +1
\3/x—1)2 2 (3x—1)2 2
&ix—1. (—+1+4 Jx—1) |=0x=1(Vi ————+1+4(Jx—1) >0,Vx>0).

Jx +1 (¥-1) Jx+1 (¥-1)
V6l x=1——y=0.
» Vay hé phuong trinh da cho c6 nghiém la: {x - 0

y:
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2) Ta ¢6: (1) & x(x—1)+y(x—1)=2y* (x—1) =1 & (x —1)(x + y— 25" ) =1.

. x—1=1 o |x—1=-1
Vi x, y€Z suyra {x+y—2y2:1 (1) hoac b y—2y =1 (II).
x=2 x=0
o (I)= y=1 —>{x:2 o (e {”~ %{xzo.
1 y=1 1 y=1
) )

» Vay phuong trinh da cho ¢6 cac nghiém nguyén la: (0;1) va (2;1).

Bai 3. (3.0 diém)
1) Trong mat phing cho 8073 diém ma dién tich cia moi tam giac véi cac dinh 14 cac diém da
cho khong 16n hon 1. Chting minh ring trong s cac diém da cho c6 thé tim duge 2019 diém
nam trong ho#c trén canh cia mét tam giac c6 dién tich khong 16n hon 1.

2) Cho a, b, ¢ 1a cac s6 thuc khong Am thoa mén: a+b+ ¢ =3. Chting minh rang:
a\Jb® 1+ 1+ ca® +1<5.

Giai
1) Goi 4,4, 1a hai diém xa nhau nh4t trong cac diém thuoc tap hop 8073 diém da cho.
e Gia st 4, 1a diém cach xa doan thdng 4,4, nhat. Khi do:
Tam giac 4,4,4, 1a tam giac 16n nh4at va c6 dién tich khong 16n hon 1.
e Ta vé cac dudng thing di qua cac diém 4,4, 4, 1an lugt song song véi cac canh ciia A4 4 A,
Ta dudc 4 tam gidc nhé bang nhau va mot tam giac 16n chiia ca 4 tam giac nhé. Va tam giac 16n
nay c6 dién tich khong qua 4 don vi. Do d6, tam giac 16n nay chia tdt ca 8073 diém da cho.
Nhan thay 8073:4 duge 2018 du 1. Nén theo nguyén li Dirichlet, suy ra c6 it nhat 1 trong 4 tam
giac c¢6 1 tam giac chita 2019 trong 8073 diém da cho.
2) e Taco: 2P = 2a\/b3—+1+2b\/c3 +1 +26\/a3 +1

=2aJ(b+1)(6* —b+1)+2b\[(c+1)(c* —c+1) +2c\[(a+1)(@® —a-+1)

COSI
< a(b*+2)+b(c* +2)+c(a* +2)=ab’ + b’ +ca’ +6=M+6
e Khong mit tinh téng quat, gia st b <c¢ <a thi:
bla—c)(c—b)>0< abc+b’c>ab’ +bc* < ab® +bc” +ca® <abc+b’c+ca’.

Suy ra Mgabc—i-bzc—i-caz§2abc+bzc+ca2:c(a+b)2:4.c.a;b.a;b
3 3
<A atb atb _4(atb+e) 4
27 2 2 27
b+c=3
at+b+c b—0
, . ) o iea.. |b<c<a
e Do d6 2P <10« P <5. Dau "=" xay ra khi va chi khi
2c=a-+b
abc = 2abc N

» Vay véi a, b, ¢ 1a cac s6 thuc khong Am thda man: a+b+c¢ =3 thi
aJb +1+ by +1+ca® +1<5.
Dé4u "=" x4y ra khi va chi khi (a;5;c)=(0;1;2), (1,2;0), (2;0;1).
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Bai 4. (7.0 diém)

1. Cho tam giac ABC vuéng cin tai 4. Goi D la trung diém ctia canh BC. Liy diém M
bat ky trén doan 4D (M khong trung v6i A). Goi N, P theo thi tu 1a hinh chiéu vudng géc
cia M trén cac canh AB, AC va H 1a hinh chiéu vuéng géc cia N lén dudng thing PD.

a) Chting minh rang: 4H | BH.

b) Pudng thing qua B song song véi AD cit dudng trung truc cia 4B tai I. Chiing minh ba
diém H, N, I thang hang.
2. Cho tam gidc nhon ABC noi tiép dudng tron (0), dudng cao AH . Goi M 1 giao diém cta

AO va BC. Chting minh rang Zlg + Y g 20

>2. (+). D&u bang xdy ra khi nao ?
MC AC

Giai
1. (Huéng din gisi) B
a) Dé dang chiing minh dugc MNAP 14 hinh vuong.
Ta ¢c6 MNPH va ANHP 1a cac t giac ndi tiép nén
APN = AHN = 45° va MHN = MPN = 45°
Do d6: AHN + NHM = 90° hay AH | BH. I D
b) Vi AABI va AABH la cac tam giac vudong nén ta
gidc AHBI noi tiép, suy BHI = BAI = 45°. N
Lai c6 MHN =45° do d6 N nim trén duong thing
HI .Hay H, N, I thing hang.
2. (Huéng dan giai) Chiing minh tuong duong:
e Ké phan giac ctia géc BAC cat BC tai I. Suy ra

B _A4B K
Ic Ac V7 \
e Qua C ké dudng thing song song véi AB cét

AM tai1 D,cat Al ta1 E vacat AH ta1 K.
Khi dé: HB AB MB AB \IB AB

i d6 B _A45 )
146 =k me=—c0 - ¥ D
e Tu (1) va (2) suy ra:

(oo AR, ABL B 1 12
CK CD~"CE CK CD~CE
e Ta c6 CEA= BAE = CAE —— AACE can tai C, suy ra CA=CE .

Do d6: (3) & 4 > 2 LKFED 2y
CK CD (A CK.CD CA
e St dung tinh chat, géc noi ti€p va hai géc phu nhau, ta chiing minh dudc: BAH = CAD, ma

BAH = AKC (sltr)—— AAKC» ADAC, suy ra CD.CK = CA* < CA=~JCDCK .

Thay vao (4) ta dugc: CI;—'—CCZ;D \/27 & CK +CD > 2+CK.CD (ludn ding)
Dau "=" xay ra khi va chi khi CK =CD, suy ra AH di qua O —— AABC can tai 4, khi d6

AB=AC.

Trong qud trinh thyc hién loi giai, Toi ciing khé tranh khoi sai sét.
Moi g6p y xin vui long gui qua mail: lehongquocddt@gmail.com
XIN CHAN THANH CAM ON'!
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