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STT 01. PE THI CHON HSG TINH AN GIANG
NAM HOC 2017-2018
Nguoi giai dé: CHI DIEP
Nguoi phan bién: Lé Minh Dic

Caul:

1-Jx X

« A? . ? 1 1
a 2.0 diém ) Cho biéu thiec P = - :
) ) ( j ( 1-x 1+ x4/

2x+«&—1 2x&+x—&} .
+ VO1

x>O,x¢l,x¢1
4

4
Tinh gid tri cta P tai X:—( 3+\/§+ 3—\/5)

b) (2,0 diém) Cho a,b,c 1a cac s6 thuc théa man a® +b* +¢* <12. Tim gia tri 16n nhat ctia biéu

thitc S :4(a3+b3+c3)—(a4+b4+c4)

Cau 2:

2 —_— J—
a) (3,0 diém ) Giai phurong trinh : = ‘;X (x+ X ‘1‘ - 5)
X—= X—

X +yi+xy=1
3

+y® =x+3y

b) (2,0 diém) Giai hé phuong trinh : {
X

Cau 3:

Cho tam gidc ABC néi tiép duong tron(O;R), M la diém chinh gitra ctia cung BC khong
chita diém A. Vé dudng tron (1)diqua M va tiép xtic véi AB tai B, vé dudng tron (K)di

qua M va tiép xtic voi AC tai C.Goi N la giao diém thit hai cia duwong tron (1) va (K)

a) (3,0 diéin ) Chiing minh rang ba diém B, N, C thang hang

b) (2,0 diém ) Ldy D la diém bat ky thudc canh AB (D khac A va B) diém E thudc tia
ddi ctia tia CA sao cho BD = CE . chtiing minh rang duong tron ngoai tiép tam giac
ADE ludn di qua mot diém cd dinh khac A

Cau4:  (3,0diéin ) Cho nira duong tron (O;R) duong kinh AB. Goi M 1a di€ém nam
trén ntta duong tron khac A va B. xac dinh vi tri diém M sao cho tam giac MAB c¢d
chu vi 16n nhat

Cau5: (3,0diém ) Tim tat ca cdc s6 nguyén X,y thoa phuong trinh

22X+ Y +xy =2(Xx+Y)
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STT 01. PE THI CHON HSG TiNH AN GIANG

NAM HOC 2017-2018

Nguwoi giai dé: CHI DIEP

Cau 1:

2) (2,0 di¢m ) Cho biéu thitc P = ( 1 __j 2ok —1_ x5+ x=x
-Jx 1-x 1+ xy/x

.. 1
voixX>0, Xzl X#—

4
Tinh gid tri cta P tai X=—( 3+\/§+ 3—\/5)

b) (2,0 diém ) Cho a,b,c 1a cac s8 thuc thoa man a® +b” +¢* <12. Tim gia tri 1on

nhat cta biéu thiic S = 4(a3 +b° +c3)—(a4 +b* +c4)

Loi giai

1-x l+X\/—

et e

| 2x-1 :(2&_1)[ 1 W J]

a) Taco P = ( ! )_{ZX““\/— -1 2%V/X + X — \/_J

_&(1—&)_ 1-Jx  x—+x+1
| 2x-1 2x -1
x(1=3x) || (1) (x=+x +1)
_x—\/;+1
- Ux
Laicéd:

4
=E(\/3+\/§+\/3—\/§)
Bk N
_ 5 Nl

2
Lién hé tai liéu word mon toan zalo: 039.373.2038



Website: tailieumontoan.com

Vay P:4_

sz

b)Ta co

S :4(a3+b3+c3)—(a4+b4+c4)
:(4a3—a4)+(4b3—b4)+(403—c4)

Ta chimg minh : (4a° -a*) < 4a® that vay
(4zat3—a“)s4a2

< a'-4a*+4a*>0

<:>a2(a—2)2 >0

Twong tw

(4b° —b*) < 4b?

(4c,'3’—c“)s4c2

Vay tacod:

S :4(a3+b3+c3)—(a4+b4+c4)
:(4a3—a4)+(4b3—b4)+(4c3—c4)
<4(a’+b® +c*)<48

Vay gia tri 16n nhat béng 48 xay ra khi (a, b, C) = (2, 2, 2)

Cau 2:

2 _— J—
a) (3,0 diém ) Giai phuong trinh : = ‘l“‘ (x X ‘1‘ - 5j
X— X—

X +yi+xy=1

b) (2,0 diém) Giai hé phuong trinh :
XX+ vy =x+3y

Loi giai

a) Diéu kién xdc dinh x =1

suy ra X+X;;-1=X—4+X;i+4= y+4

X(x—4)

Dit y=

Phwong trinh tré thanh :

3
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y(y+4)=5
y=1
y=-5
_5+x/ﬂ
. 2
e Véiy=le
5-J21
? 2
_—1+x/2—1
. 2
e Véiy=-5Hb&
1421
22

b) Ta c6

X +y° =(x+3y).1

Sx+ye :(x+3y)(x2 +y° +xy)
&2y  +4xy* +4x°y =0

=N 2y(y2 +2xy+2x2):0

2y =0
e 2 2 _
Y 4+2xy+ X +x"=0
e Vi y=0<«< x==1 suy ra hé co nghiém (il; 0)
o Véi
(x+ y)2 +x*=0
X=0 thay vao khong thoa phuong trinh (1)
y=0
Vay hé c6 hai nghiém (-1;0);(1;0)

Cau 3: Cho tam gidc ABC ndi tiép dudng tron(O;R), M 1a diém chinh giita ctia cung
BC khong chita diém A. Vé duodng tron (1)di qua M va tiép xtic véi AB tai B, vé
duong tron (K)diqua M va tiép xtic v6i AC tai C.Goi N la giao diém thit hai cta
duong tron (1) va (K)

a) (3,0 di¢in ) Ching minh rang ba diém B ,N ,C thang hang

b) (2,0 diém ) Lay D la diém bat ky thudc canh AB (D khac A va B) diém E thudc tia
ddi ctia tia CA sao cho BD =CE . chiing minh rang duong tron ngoai tiép tam giac
ADE ludn di qua mot diém c8 dinh khac A

4
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Loi giai

a) Xeét(D): BNM = MBx cing chan cung BM

Xét (K) : MNC = MCE cting chén cung MC
Do tit giac ABMC noi tiép (gt)
Suy ra: ABM + ACM =180°
Ma : MBx+ MCE =180°
Nén : BNM +CNM =180° suyra B,N ,C thang hang
b) Xét ABDM va ACEM 6
BD =CE(gt)
DBM = ECM (ABMC nt) = ABDM = ACEM (c.g.c)
BM = MC (gt)
— BDM =CEM = tt giac ADME noi tiép
Do M ¢6 dinh nén duong tron ngoai ti€p tam giac ADE ludn di qua diém c6 dinh la M
Cau 4:
Cho ntta duong tron (O;R) duong kinh AB. Goi M 1a diém nam trén nita duong tron khac
A va B.xac dinh vi tri diéfm M sao cho tam giac MAB ¢6 chu vi 16n nhat

5
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Loi giai

) ] . |
A H o) B

Tacé: AMB =90° Suy ra tam giac AMB vudng tai M
MA? + MB? = AB® = 4R’ (1)

Chu vi tam giac MAB: MA+MB + AB = MA+ MB + 2R
Chu vi lén nhat khi : MA+ MB 16n nhat

Lai co

(MA+MB)’ = MA? + 2MAMB + MB?
=4R’+2.MAMB

MA +MB 16n nhat < (MA+MB)” 16n nhat <> MAMB I6n nhét

Goi H la chan duong cao ha tir M dén AB khi dé
MA.MB = MH.AB = MH.2R do d6 MA.MB 16n nhét khi MH 16n nhat
MH =R < H =0 < M la diém chinh gitta ctia cung AB

Cau5: Tim tat ca cdc s6 nguyén X,y thoa phuong trinh 2X° + Y + Xy = 2(X+Y)
Loi giai
Phuong trinh da cho twong dwong véi :
22 +(y-2)x+y* -2y =0 (1)
Xem day la phuong trinh bac hai theo an X
A=(y-2) —8(y2 —2y):—7y2 +12y+4=(y-2)(-7y-2)
DPé (1) c6 nghiém thi A20<:>_72£ y<2 doyeZ <& ye{0,1,2}

o , x=0
e V6iy=0=2x"=2x< L
X =

6
Lién hé tai liéu word mon toan zalo: 039.373.2038



Website: tailieumontoan.com

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau5:

x—_—l(loai)
o Véiy=1le2X-x-1=0<|" 2

Xx=1
e Véiy=2o2x"=0<x=0

Vay tap nghiém ctia phuong trinh 1a (0;2);(1;,1);(1;0);(0;0)

STT 02. PE CHON POI TUYEN TOAN 9 - AMSTERDAM LAN 3
NAM HOC 2017 - 2018

NGUOI GIAI BE: LE MINH DUC
Tim t4t ca cac bd ba s6 nguyén duong (p;Q;n), trong d6 p, q la cac s8 nguyén t3 thoa
man: p(p+3)+q(q+3)=n(n+3)

Goi a, b, ¢ 1a banghiém ctua phuong trinh 2x° —9x° +6x—1=0
Khong giai phuong trinh, hay tinh tong:

a’-b® b°-c® c’-a°
S= + +
a-b  b-c c-a
Cho tam giac ABC, (AB < AC), véi ba dudng cao AD, BE, CF dong quy tai H. Cac
duong thang EF , BC catnhautai G, goi | 1a hinh chiéu ctia H trén GA.
1. Chitng minh rang t& giac BCAI noi tiép.
2.Goi M 1a trung diém ctia BC. Chiing minh rang GH | AM.

Cho a, b, ¢ laba s& thuc duong thoa man a+b+c¢ =3. Chiing minh rang:
1 1 1
—2+—2+—22 az +b2 +C2
a~ b” ¢
D4u dang thiic xay ra khi nao?
Mbi diém ctia mat phang duoc t6 boi mot trong ba mau Do, Xanh, Vang. Chiing minh rang
ton tai hai diém A, B duoc t6 boi cing mot mau ma AB =1.

STT 02. LOI GIAI DE CHON POI TUYEN TOAN 9 - AMSTERDAM LAN 3 NAM HOC 2017 -

2018

Cau1:

Tim t4t ca cac bd ba s6 nguyén duong (p;Q;n), trong d6 p, q la cac s8 nguyén t38 thoa

man:
p(p+3)+a(q+3)=n(n+3)

Loi giai
Khong mat tinh tong quat, gia st p <qQ.
Treong hop 1: p=2
= p(p+3)=2(2+3)=25=10

7
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Cau 2:

=10+q(q+3)=n(n+3)
©10=n"+3n-¢*-3g=(n"-g°)+(3n-30)

<10=(n-q)(n+q)+3(n-q)
<10=(n-q)(n+q+3)
Vi p(p+3)+q(q+3):n(n+3) ma p; q; N lacacs6 nguyén duong = n>(q=> 2.
=>nN+q+3>2+2+3=7
Ma 10=1.10=2.5
{n+q+3=10 {n+q:7 {n=4
= =S =S
n-q=1 n-q=1 q=3
So vdi diéu kién thoa man.
Vay bd ba s6 nguyén duong ( p;Q;n) can tim la (2;3;4).
Treong hop 2: p=3
= p(p+3)=3.(3+3)=3.6=18
=18+q(q+3)=n(n+3)<18=n’+3n-g° -3¢ =(n"—g°)+(3n-3q)

<18=(n-q)(n+q)+3(n-q)
<18=(n-q)(n+q+3)
Vi p(p+3)+q(q+3):n(n+3) ma p; q; N lacacs6 nguyén duong = n>q=>3.
=>n+q+3>3+3+3=9
Ma 18=1.18=29=3.6
n+q+3=18 n+q=15 n=28
= = =
n-q=1 n-q=1 q=7
So vdi diéu kién thoa man.
Vay bd ba s6 nguyén duong ( p;g;n) can tim la (3;7;8).
Trueong hop 3: p>3
Ta sé& chtiing minh véi 1 s8 nguyén a bat ki khong chia hét cho 3 thi tich a(a+3) ludn chia
3dul.
That vay:
Néu a:3duvl =>a=3k+l=>a+3=3k+4
= a(a+3)=(3k+1)(3k+4)=9k* +15k +4:3 du 1.

Néu a:3due2 =>a=3k+2=a+3=3k+5
—a(a+3)=(3k+2)(3k+5)=9k*+21k+10:3 du 1.

Tré lai bai toan chinh:

Vig=zp>3=p13,q13.

= p(p+3)+q(q+3):3 dw2.

Ma n(n+3):3 dw 1 (néu nt3) hodc n(n+3):3 néu ni3.

= p(p+3)+q(q+3)=n(n+3)

Suy ra khong c6 bd ba s6 nguyén dwong (P;0;n) théa man yéu cau bai toan.
Goi a, b, € la banghiém ctia phrrong trinh 2x* —9x* +6x—1=0

Khong giai phwong trinh, hay tinh tong;:

8
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a’-b* b°-¢® c¢°-a°
+ +
a-b b-c c—a

Loi giai
Vi a, b, ¢ laba nghiém ctua phuong trinh
2x° -9x* +6x—-1=0
Khi phan tich da thiec 2x* —9x° +6x -1 ra thira s6 ta dugc:
2x* -9x* +6x—1=2(x—a)(x—-b)(x-c)

s 9. 1
& (x=a)(x=b)(x=c) =x" =X’ +3x—-=

& X —(a+b+c)x2+(ab+bc+ca)x—abc:x3—%x2+3x—%
a+b+c—g
2
& <{ab+bc+ca=3
abc:l
2

2
=a’+b*+c? :(a+b+c)2—2(ab+bc+ca):(%j —2.3:%

Tinh a’b® +b?c? +c?a’:

a’h? +b’c? +c%a® = (ab+bc +ca)’ —2(ab-bc+bc-ca+ca-ab)
& a%h? +b%c? +c%a® = (ab+bc+ca)’ —2abc(a+b+c)
—a’h* +b*c’ +c’a’=3F -2.= ==

Tinh a®+b%+c®:
ad+bd+c? :(a+b+c)(a2 +b? +c2—ab—bc—ca)+3abc

=a’+b’+c’ :2(2—3] s3 1 A7
2\ 4 2 8
Vay:
a+b+c=g
2

ab+bc+ca=3

abhc :i

2 +b? 4t =20

9
a’b? +b%c? +c%a’ = >

a’+b*+c’ =%

Khi d6 ta cé:

a’-b> b’-¢® c¢°-a°
+ +

a-b b-c c—a

9
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AN :(a“+a3b+a2b2+ab3+b“)+(b“+b3c+b2c2+bc3+c4)

+(c*+c’a+c’a’ +ca’+a’)
& S=2a"+2b*+2c* +a’+b’a+b’c+c’b+a’c+cla+a’h’ +b’c’ +c’a’
e S=(a'+b"+c* +2a%h” +20°c* +2¢’a° ) +(a' +a’b+a’c)+(b* +b’a+b’c)
+(c*+c*a+c’h)—(a’h? +b’c? +c’a’)
o S=(a?+b?+c?) +a’(a+b+c)+b*(atb+c)+c’(atbc)
—(a’b’ +b’c® +cfa’)
&S :(a2 +b? +c2)2 +(a3 +b’ +c3)(a+b+c)—(a2b2 +b?c? +cza2)

s ZKEJZ 9 417 9 3465

4

+
2 8 2 8

Cau 3: Cho tam gidc ABC, (AB< AC), véi ba duong cao AD, BE, CF dong quy tai H. Céc
duong thang EF , BC catnhautai G, goi | 1a hinh chiéu ctia H trén GA.
1. Chitng minh rang t& giac BCAI noi tiép.
2.Goi M 1a trung diém ctia BC. Chting minh rang GH L AM.
Loi giai

1. Chitng minh rang t& giac BCAI noi tiép.

Dé dang chitng minh t¢ gidc AIFH ndi tiép va tt giac AFHE ndi tiép

= 5diém A, F, H, E, | cung thudc mot duong tron.

= ti giac AIFE noi tiép.

= GI.GA=GF GE (1).

Dé dang chtmg minh t gidc BFEC ndi tiép = GF.GE =GB.GC (2).

Tt (1) va (2) suy ra: GL.GA=GB.GC = tt gidc BCAI noi ti€p (diéu phai ching minh).

10
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Cau 4:

Cau5:

2. Chiing minh GH L AM.
Goi (O) la dudng tron ngoai ti€p AABC. Ké duong kinh AA' ctia (O).
Vi tir gide BCAI 1a t¢ gidc noi tiép = | €(0) = AIA'=90°= A'l L Al hay A'l L AG.
Ma HI 1L AG (gia thiét) = A'l =HI = A’, |, H thang hang.
Ma dé dang chiing minh dwoc A'H di qua trung diém M cta BC (& gidc BHCA' 1a
hinh binh hanh).
=M, |, H thang hang.
Xét AAGM c6: AD L AM , MI L AG va AD cit MI tai H.
= H 1a truc tam ctia tam giac AGM.
=GH 1 AM
Suy ra diéu phai chttng minh.
Cho a, b, ¢ laba s8 thuc duong thoa man a+b+c¢ =3. Chitng minh rang:
iz+i2+i22 a’ +b*+c?
a~ b® ¢
Dau dang thiic xay ra khi nao?
Loi giai

. e A A, N , 1., .
Truong hop 1: Néu ton tai mot trong ba sd @, b, ¢ thudc nira khoang (O; §:| thi ta c6

iz+i2+i22 9= (a+b+c)2 >a’+b? +c?. Khi d6 bat dang thiic can chiing minh dtng.
a~ b” ¢

Truz(‘mghopZ:a>1;b>l;c>£tacé a+b+C:3>a+1+£:>a<Ztu>0ngtu’ b<z;
3 3 3 3 3 3 3
C<Z.Véy a;b;ce 11 .
3 33

Ta chiing minh iz— X >—4x+4 Vxe (%,gj *).
X

That vay
*) ©1-x'>4x°+4x° = x* —4x3 +4x* -1<0 <:>(x—1)2(x2 —2x—1)s0

C>(X—1)2 ((x—l)z _Z)SO ludn dang véi VXE(%;%).

Vay R >-4a+4; R >-4b+4; L s ac+a.
a’ b? c?

Tt d6 suy ra %+bi2+ci2—a2—b2—c2 >-4(a+b+c)+12=0
é+bi2+ci22a2+b2+c2 (dpcm).

Déu “ =" xay rakhivachikhi a=b=c=1.

Mbi diém ctia mat phang duoc t6 béi mot trong ba mau Do, Xanh, Vang. Chitng minh rang
ton tai hai diém A, B duoc t6 boi cing mot mau ma AB =1.

Loi giai
Gia stt khdng c6 2 diém nao trong mat phang dugc t6 cing mau ma khoang cach gitra
chuang la 1 don vi do dai.
Xét mot diém O bat ky c6 mau vang trén mat phang.
V& duong tron (0,+/3). Lay mot diém P bat ky trén (O).

11
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Caul:

Cau 2:

Cau 3:

Cau 4:

Dung hinh thoi OAPB c¢6 canh bang 1 va c6 duong chéo 1a OP.

Dé thdy OA=0B = AB=AC =BC =1.

Theo gia thiét, A, B phai t6 khac mau vang va khac mau nhau.

Do d6 P phai té vang. Ttr day suy ra tat ca cac diém trén (O ) phai td vang. Diéu nay trai
véi gia thiét vi dé thdy ton tai hai diém trén (O) c6 khoang cach 1 don vi d6 dai.

P/s: S8 1 ¢ thé duoc thay bdi bat ky s6 thue duong nao.

STT 06. DE THI CHON HSG TINH BEN TRE
NAM HOC 2017-2018
Nguwoi giai dé: Vo Tan Hau.
Nguwoi phan bién: Tung HT.
(6 diém)

a) Giai phuwong trinh: 2017+/2017x — 2016 ++/2018x — 2017 = 2018.
\/E (3+ \/5) \/E (3—\/5 )
+ .
2\/§+\/3+\/§ 2\/5—\/3—\/5

X +6x2y=7

b) Rat gon biéu thic: A=

¢) Giai hé phuong trinh:
P 8 {2 y* +3xy* =5
(4 diém)
Cho cac s6 thuc duong a,b,c thoa man ab+bc+ca=28. Tim gia tri nho nhat cua
biéu thixc:
5a+5b+2c

p— .
\/12(a2 +28) +\/12(b2 +28) ++/c? +28

(6 diém)
Cho tam gidc ABC c6 ba géc nhon ndi tiép dudng tron (O;R). Gia st cac di€ém B,C
¢ dinh va A di dong trén duong tron (O) sao cho AB < AC va AC <BC. buong
trung thuc cia doan théng AB cit AC va BC Ian luot tai P va Q. buong trung
truec cta doan théng AC cit AB va BC Tanluottai M va N.
a) Chting minh rang: OM.ON = R?.
b) Chtng minh réng bodn diém M,N,P,Q cung nam trén mot duong tron.
) Gia st hai duong tron ngoai tiép tam giac BMN va CPQ catnhautai S va T .
Chitng minh ba diém S,T,0 thang hang.
(4 diém)

12
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a) Tim cécs§ x,y nguyén duong thoa mén phuong trinh: 16(x° - y*) =15xy +371.
b) Gia st Trung tam thanh phd Bén Tre 6 tat ca 2019 bong den chiéu sang d6 thi,
bao gom 671 béng dén dnh sang trang, 673 bong dén anh sang vang nhat, 675
bong den anh sang vang sam. Nguoi ta thuc hién du an thay bong den theo quy
luat sau: mdi [An nguredi ta thdo bo hai béng den khéc loai va thay vao d6 bang hai
béng den thudc loai con lai. Hoi theo quy trinh trén, dén mot lac nao d6, nguoi ta
c6 thé nhan duoc tat ca cac bong den déu thudc cing mot loai khong? Giai thich vi

sao?

LOI GIAI DE THI CHON HSG TiNH BEN TRE - TINH BEN TRE
NAM HOC 2017 - 2018
Nguoi giai dé: Vo Tan Hau.

Caul: (6diém)

a) Giai phuong trinh: 2017+/2017x — 2016 ++/2018x — 2017 = 2018.
\/E (3+\/§ ) \/E (3—\/5)
+ .
2\/§+\/3+\/§ 2\/5—\/3—\/5

x> +6x°y=7

b) Rat gon biéu thic: A=

c) Giai hé phuwong trinh:
2y® +3xy® =5
Loi giai
2017
2018
2017 {2017x -2016 <1

Xét ——<x<1=
2018 2018x—-2017 <1

a) DKXD: x>

= 2017+/2017x — 2016 ++/2018 — 2017 < 2018.

2017x-2016>1
2018x—-2017 >1

Xét x>1= { = 2017+/2017x — 2016 ++/2018x — 2017 > 2018.

Xét x =1 thdéa man phuong trinh. Vay phuong trinh c6 nghiém x=1.
V2 (3 +/5 ) V2 (3 -5 )
+
22 +43+45 2J2-43-5

b) Tacéd: A=
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A (3+\/_) (3 \/—) (\/_+1)2 " (\/5—1)2

4+\/6+2\/_ 4-6-25 4+\/ 5+1 —\/(\/5—1)2

(5 (F G G2

_ N ~2.
J5+5 5-+/5 NG NG
x> +6x2y=7 X +6x°y=7 5x* +30x’y =35
Q) ey e T & y < 5x° +30x°y =14y° + 21xy?
2y® +3xy’ =5 2y°+3xy’ =5 |14y* +21xy* =35

< 5x° —5x’y +35x°y —35x’y +14xy’ —14y* =0 < (X - y)(5x2 +35xy+14y2) =
Xét x—y=0= x=y thay vao phuong trinh x*+6x’y =7 taduwgc 7x*=7 < x=1=y=1.

Xét 5x° +35xy +14y” =0. Dat y=Xt, ta c6: 5x* +35x’t + 14x’t? = 0 = x* (14t% + 35t +5) = 0.
—35+3v
Vi x =0 khong phai la nghiém nén 14t* +35t +5=0=>t = —35+3v105 _238 105 )

Véi t = % V105 y= ){% “105j thay vao phuwong trinh x* +6x’y =7 ta duoc
3 98 98 35 +3v105
e o X=—g >y
-91-9v105 91+9+v105 28 91+ 9\/105
Véi t = % V105 y= x(% “105] thay vao phuwong trinh x°* +6x’y =7 ta duoc
3 98 98 35-3V105

= S X=—3————=
-91+9+v105 91-9+105 = 28 91 9x/10

98 . 35+3v105
91+9+/105 28 91+ 9\/105

Vay hé phuong trinh ¢6 3 nghiém: (1), [ 3

/ 98 35 3v105
91-9v105 28 91 9\/105

Cau2: (4 diém)
Cho cac s6 thuc duong a,b,c thoa man ab+bc+ca=28. Tim gia tri nho nhéat cua

biéu thic:
5a+5b+2c
\/12 a’ +28) \/12 (b? +28) +/c? 128
Loi giai
14
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Ta cé: \/12(a2 +28) :\/12(a2 +ab+bc+ca) :\/6(a+b).2(a+c).

Ap dung BDT CauChy dugc ,/6(a+b)2(a+c) < 6(a+b);2(a+c) —4a+3bc.
= [12(a*+28) <4a+3b+c (1). Tuong ty \[12(b*+28) <db+3a+c (2) va Jetr28<2¥0

(3).

Cong theo v& (1), (2) va (3) duoc:

15a+15b+6¢C
\/12(a2 +28) +\/12(b2 +28)++/c? +28 < S

, 2(5a+5b+2c)
Do dé6: P> =—,
15a+15b+6¢c 3

Vay GTNN cua P la %.Datdu’ockhivéchikhi azbz‘/%, C:S‘/g.

Cau3: (6 diém)
Cho tam gidc ABC c6 ba géc nhon noi tiép duong tron (O;R). Gia st cac diém B,C
8 dinh va A di dong trén duong tron (O) sao cho AB<AC va AC <BC. Dudng
trung truc cua doan théng AB cit AC va BC Tan luot tai P va Q. buong trung
truec cta doan théng AC cit AB va BC Tanluottai M va N.
a) Chutng minh rang: OM.ON = R?.
b) Chtng minh r?ang bon diém M,N,P,Q cung nam trén mot dwong tron.
¢) Gia st hai dwong tron ngoai tiép tam giac BMN va CPQ catnhautai S va T.
Chting minh ba diém S,T,0 thang hang.

Loi giai

15
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Xét AOBM va AONB, ta co:

BOM : chung
Ta c6 OMB =90°— A

Va OBN =1(1800—B/o\c)=900—7x
2

Nén OMB = OBN
Vay AOBM ~AONB (g.g).

oM o8
OB ON

= ON.OM =0B? = R?

— OM.ON = R?.

Chtrng minh tueong tw cau a, ta cling co:
OP.0Q =R* = ON.OM =0P.0Q.

:>£=O—M,C(l) MOP chung.
ON 0OQ

Vay AOPM ~AONQ (c.g.c).

= ONQ =OPM .

Suy ra ti gidc MNQP ndi tiép hay bon diém M,N,P,Q cling nam trén mot duong

tron.

c¢) Gia st hai duong tron ngoai tiép tam gidc BMN va CPQ citnhautai S va T.
Chitng minh ba diém S,T,0 thang hang.

16
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A
oy
P %,
i ~, Y
[ A2 ;;,-. |
f ;
| .,-" -\._\_\_D_ '""‘\. |
B Yo 7l C
e g . 0 ey M
P £ x .-"'-.’S?' T e Y P
r i -H_:"' II_- -.I .-.{ _.:!'.
Fa Pl '} Y ~ 1
! oo R N |
T ¢ |
! 4 \ s T f
| R 'l,‘_” | F;
F 0 .
I _." & __.-"".- b "-..l i
! - S
II| ."I.-"' -~ .'I T
l::l.f-_-___.-' |I.
M 7y
A
'\\._ -~
e __.—'-J

Ta chiing minh O thudc dwong thang ST . That vay, gia stt OS cat hai duong tron
ngoai ti€p tam gidc BMN va CPQ Ianluottai T, va T,.

Xét AONS AOTM .

MOT, : chung
OT,M =ONS (MNST, néi tiép)
Vay AONS ~AOT M (g.g).

ON 0S
= =——.
OT, OM

= ON.OM =0S.0T, (1).
Chting minh twong tw, OP.0Q =0S.0T, (2)
Ma ON.OM =0P.0Q (3).
Tt (1), (2) va (3), suy ra: 0S.0T, =0S.OT,.
Do do T, trung véi T,.
Vay ba diém S,T,0 thang hang.
Ciud: (4 diém)
a) Tim céc sO X,y nguyén duong thoa man phuong trinh: 16(x3 - y3) =15xy +371.

b) Gia sit Trung tam thanh ph6 Bén Tre c6 tat ca 2019 béng den chiéu sang do thi,
bao gom 671 béng dén dnh sang trang, 673 bong dén anh sang vang nhat, 675
béng den anh sang vang sam. Nguoi ta thuc hién dy an thay bong den theo quy
luat sau: mdi lan ngudi ta thao bo hai bong dén khéc loai va thay vao d6 bang hai
17
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bong den thudc loai con lai. Héi theo quy trinh trén, dén moét ltic nao d6, nguoi ta
c6 thé nhan duoc tat ca cac bong den déu thudc cing mot loai khong? Giai thich vi
sao?
Loi gii
a) Vi x,y nguyén duong nén 16(x3 ~ y3) =15xy +371>0=>X> .
Ta lai ¢ 15xy =16(x3 - y3)—371 lasdlénén x,y déulé.suyra y>Lx>y>1=x>3.
Xét x=3= y <3= y=1 thay vao phuwong trinh thoa man.
Xét x25 tacd x—22y, suy ra 16(x* - y°) 216[x3 —(x—2)3} =16(6x* —12x+8).
Mat khac 15xy +371<15x(x —2)+371=15x" —30x + 371. Ta chitng minh
16(6x° —12x+8) > 15x" —30x + 371,
Thét vdy, 16(6x* —12x+8) >15x* —30x+371
< 81x* -162x—243> 0 < x* —2x-3>0 < (x+1)(x—3) >0 dung vi moi x>5.
Suy ra l6(x3 - y3) >15xy +371 v4i moi x>5.
Vay phuong trinh ¢6 nghiém (x;y)=(3;1).

b) Tacé 671 chia cho 3 du 2; 673 chia cho 3 du 1; 675 chiacho 3 du 0.

Ta thdy mdi loai bdéng den co s6 bong khi chia cho 3 dwgc cac s6 du khacnhau 0, 1,
2.

Sau moi budc thay bong dén, s6 bong deén méi loai giam di 1 hodc tang thém 2, khi
d6 s6 du ctia chung khi chia cho 3 thay d6i nhu sau:

- S0 chia cho 3 du 0 sau khi thay chia cho 3 sé dw 2.
- S8 chia cho 3 du 1 sau khi thay chia cho 3 sé du 0.

- S0 chia cho 3 du 2 sau khi thay chia cho 3 sé du 1.

Do d6 sau mbi budc thay bong thi s8 béng dén mdi loai chia cho 3 cling c6 s6 dw
khacnhaula 0, 1, 2. Vi vay ludn ludn chi ¢6 1 loai bong den c6 s6 luong bong chia
hét cho 3. Gia st dén mot ltic nao d6 tat ca bong den cing mot loai, thi sd bong den
ctia 2 loai kia déu 0 va chia hét cho 3 (mau thuan).

Vay khong thé thay béng theo quy trinh nhu trén dé tat ca bong den cung mot loai.

18
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STT 04. PE THI CHON HSG TiNH BAC NINH

Nam hoc 2017 - 2018
Nguwoi giai dé: Pham Luong

Nguwoi phan bién: Tan Hau

Céu 1. (4,0 diém)

\/x+2mh/x—2m
Jx+2x—1 —fx—2x-1

\ n~ 2 ~ aA -A 1 7 L4 . 14 - A? 7
2) Cho X la sO thic dwong thoa man diéu kién x? + — =17 . Tinh gia tri cac biéu thikc
X

1) Rat gon biéu thic: P = , VOi X>2.

A:x5+i5; B:x7+i7.
X X

Cau 2. (4,0 diém)
1) Cho phuong trinh x* +(m*+1)x+m-2=0 (1), m la tham s6. Tim m d€ phuwong

trinh (1) c6 hai nghiém phan biét x,, X, thoa man 291, 2%=1_,, 9
X, X XX
2) Giai hé phuwong trinh (X+1D>+y=xy+4 .
4x° —24x+35=5({3y -11+.fy

Cau 3. (3,5 diém)
1) Tim t4t ca cac sO nguyén dwong m, n sao cho m+n’ chia hét cho m*-n va
n+m? chia hét cho n’-m.
2) Cho tap hop A gom 16 sd nguyén dwong dau tién. Hay tim sd nguyén dwong k
nho nhat cé tinh chat: Trong mdi tAp con gdom k phan tt cia Adéu ton tai hai s6
phan biét a, b sao cho a® +b? 1a s6 nguyén td.

Ciu 4. (6,0 di€m)
Cho tam gidc ABC can tai A (Iﬁ\c > 90°) ndi tiép duong tron (O) ban kinh R. M
la diém ndm trén canh BC (BM >CM ). Goi D la giao diém cia AM va duong tron

(O)(Dkhac A), didm H la trung diém doan thang BC. Goi E la diém chinh giita

cung lon BC , ED cit BC tai N.
1) Chting minh ring MAMD = MB.MC va BN.CM =BMCN.
2) Goi | 1a tam duwong tron ngoai tiép tam gidc BMD . Chirng minh rang ba diém B
, |, E thang hang.
3) Khi 2AB =R, xac dinh vi tri cia M d€ 2MA+ AD dat gia tri nho nhat.
Cau 5.(2,5 diém)
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1) Cho x, y, z la cac s6 thyc khong am théa man x+y+z=3 va xy+yz+zx#0.
Chtrng minh réng

Xx+1 y+1 z+1 25

y+1Jr Z+1+ x+1S 33/4xy + yz + 2 '
2) Cho tam giac ABC vudng tai C c¢6 CD la duwong cao. X la diém thudc doan CD,
K la diém thudc doan AX sao cho BK =BC, T thudc doan BX sao cho AT = AC,
AT cat BK tai M . Chiing minh rang MK = MT .

STT 04. LOI GIAI PE THI CHON HSG TiNH BAC NINH
NAM HOC 2017-2018
Nguoi giai dé: Pham Lwong

Cau 1. (4,0 diém)

\/x+2m +\/x—2\/x_—1
\/x+\/2x—1—\/x—\/2x—1

\ A > ~ aA o A 1 7 .7 . e o« A7 7
2) Cho x la s6 thic dwong thoa man diéu kién x? +— =7. Tinh gia tri cac biéu thtc
X

1) Rat gon biéu thiee: P = ,vOi X22.

A:x5+i5; B:x7+i7.
X X
Loi giai
1)
2. \/\/x—1+12 +\/\/x—1—12

o UX—1+ 20X —1+1+yx—1-2/x—1+1 ( )l )

V2x—1+22x—14+1-/2x—1-2J2x—1+1 \/( 2x—1+1) _\/( 2x—1-1)

J2
\/E.(\/X—l—Fl—F\/X—l—l) \/5.2 [x —1 \/Eﬁ

= = = . X— .

V2X—=1+1—+2x—-1+1 2
2)

1 1 1)
xz+—2:7<:>[x2+—2+2]—2:7<:>[x+—] =9=Xx+==3 (do x>0)

X X X X
Ta c6 x3+i3:[x+£][x2—1+i2]:3.6:18

X X X

1 1)
X4—|——4:[X2—|——2 —2:47

X X
+) [x+1][x4+i4]:x5+i3+x3+—5:x5+—5+18

X X X X
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=X +i5+18:141<:> x5+i5=123
X X

1 1

1 1 1
+) XSJFF][X“FF]: X’ XA A= X! g t3

:>x7+i7+3:846<:>x7+i7:843
X X

Cau 2. (4,0 diém)
1) Cho phuong trinh x* +(m*+1)x+m-2=0 (1), m la tham s6. Tim m d€ phuwong

trinh (1) c6 hai nghiém phan biét x,, X, thoa man 291 2% =1_,, 5O
X2 Xl X1X2
2) Giai hé phuwong trinh (X+1)°+y=xy+4 .
4x° - 24x+35=5({3y ~11+.[y
Loi giai
1) A=(m?+1) —4(m-2)=m* +2(m -1 +7>0
X, =—(m’*+1
Theo din Ii Vit ta co |72 = (™ +1
XX, =m—2
— _ 2%, —1 2X, —1) X, )" +55
2%-1,26-1_ ., 55 (24 —1)% + (2%, —1)%, _ (x%,) +
X, X XX, XX, XX,

:>2xf—x1+2x22—x2:(x1x2)2+55 & 2(x1+x2)2—4x1x2—(x1+x2)—(x1x2)2—55:0

& 2(—(m2+1)>2—4(m—2)+<m2+1)—(m—2)2+55:0

& 2(m*+2m’ +1)—4m+8+m’ +1-m’ +4m—4—-55=0

& m'42m*—24=0 (2)

bit m*=a (a>0)

Phuong trinh (2) tré thanh a® +2a—24=0

Tacd A'=25>0 = phuong trinh c6 2 nghiém:

a, =4 (Nhan); a, =—6 (Loai, vi a<0)

+)Véia=4 =m’=4 = m=+2

Vay m=2; m=-2 la gia tri can tim.

2) [(x+1)*+y=xy+4 (1)
4x2—24x+35=5<w/3y—11+\/§) )

Phuong trinh (1) < (X+1)*+y—xy—4=0 < x> +2x—3—xy+y=0

& (x=1)(x+3)-y(x—1)=0 < (x—1)(x+3-y)=0
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+) Thay x=1 vao phwong trinh (2) ta dwgc: 4.1 —24.14+35= 5(«/3y 11+ ﬁ)

& By 11+\y=3 & (JBy 11+y) =9
3y? —11y =10—2y < 3y?—11=(10-2y)" & y*—29y+100=0
@ly:ZS
y=4
+) Thay y = x+3 vao phuong trinh (2) ta dwoc
4x° — 24x+35 = 5(,f3(x +3) ~11+ VX + 3]

& 4x2 —24X+35=53X—2 +5JX+3 < 4x? —24x+35—5/3x—2 —5x+3=0
<:>4x2—28x+24+(3x+2—5\/3x—2)+(x+9—5\/x+3):

9(x—1)(x—6) N (x—1)(x—6)
3X+24+5V3x—2  X+9+5x+3

@(x—l)(x—G)[4+

9
Vi |4+
[ 3x+2+5V3x—2 x+9+5\/x+
x=1l=y=4
X=6=y=9

& 4(x—1)(x—6)+ -0

=0

9 1
+
3X+2+4+5V3x—2 x+9+5\/x+3]

>0, vX>3

= (x-1)(x—6)=0 &

Vay nghiém (x;y) caa hé 1a: (L4), (125), (6;9)
Cau 3. (3,5 diém)
1) Tim tat ca cac sd nguyén duong m, n sao cho m+n’ chia hét cho m*-n va
n+m? chia hét cho n*—m.
2) Cho tap hop A gém 16 s6 nguyén duong dau tién. Hay tim s6 nguyén duong k
nho nhat c6 tinh chat: Trong mdi tap con gom k phan tir cia Adéu ton tai hai s&
phan biét a, b sao cho a® +b?* 1a s6 nguyén td.
Loi giai
) {m+nj§m:—n M
n+m*:in“—m
@{m+n22m2—n @{(m—njtl)( n)>0
n+m?>n*-m  |(n—m+1)(m+n)>0
& {:]_ r‘: iii 8 (do m, n nguyén duong)
< -1<m-n<1
THL: m—n=-1 &m=n-1
+) m+n°m*>—n
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m-+n?

m? —n

n—1+n?
>

(n—1)"—n

<n2—3n+1)+4n—2
= 2

n°—3n-+1
4n—-2

S B —

n°—3n+1

€z

€z

€Z=n*"-3n+1<4n-2

737 7++/37

<n<
2 2

vi neN" =ne{1;23;4;5;6}
=me{1,2;3,4;5}

Th lai vao (1) ta tim duoc cc cdp (m;n)thoa man la: (2;3).

=n°-7n+3<0 =

TH2: m—n=0&m=n
m-+n?:m?—n
m+ n?

=>— €z
m<—n
2 n>—n)+2n 2
nen e 2,
n“—n n“—n n—-1

=n-1<2 =n<3

VineN =ne{1;2;3} =>me{;23}

Thtt lai vao (1) ta tim duoc cac cap s6 (m;n)thc’)a man la: (2;2), <3;3).
TH3: m—n=1&m=n+1

n+m?in>—m

n--m? n+ n+12 n’ n+1
j EZ$# EZi# €z
n_m nf—n—1 n“—n-1
:1n—+21€Z:>n2_n_1§4n+2 =n’-5n—-3<0
n"—n-—

= S_ﬁﬁném_ﬁ

VineN =ne {12,345} = me {234,556}
Thut lai vao (1) ta dugc cac cdp s6 (m;n) thoa man la: (3;2)
2) Ta xét tap T gdm cac s6 chan thudc tap A.Khi do |T|=8 vavdi a, b thude T ta
cd a®+b?,dodo k>9
Xét cac cap so sau:
A = {14} U {3;2} U {516} U {6;15} U {7;12} U {8;13} U {9;10} U {1114}
Ta thdy tong binh phrong ctia mdi cgp s6 trén déu la s6 nguyén t&
23
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Xét T 1la mot tap con ctia A va |T |=9, khi d6 theo nguyén li Dirichlet T sé chura it
nhat 1 cap noi trén.
Vay k., =9

Cau 4. (6,0 diém)
Cho tam gidc ABC can tai A (@\E > 90°) ndi tiép duong tron (O) ban kinh R. M
1a diém ndm trén canh BC (BM >CM ). Goi D la giao diém cia AM va duong tron
(O)(Dkhac A), diém H la trung diém doan thang BC. Goi E la diém chinh giita
cung lén BC, ED cit BC tai N .

1) Chtmg minh ring MAMD = MB.MC va BN.CM =BMCN.
2) Goi | 1a tam duong tron ngoai tiép tam gidc BMD . Chitng minh rang ba diém B

, |, E thang hang.
3) Khi 2AB =R, xac dinh vi tri cia M d€ 2MA+ AD dat gia tri nho nhat.

Loi giai

1) +) Tacd6 AMAB” AMCD (g.g)

MA_MB = MAMD = MB.MC (dpcm)

MC MD
+) Theo gt Ala di€ém chinh gitta cung nho BC = DA la tia phan giac BDC cuia
ABDC (1)

Mait khac, E 1a diém chinh gitta cung 16n BC =- AE la duong kinh ctia (O)
= ADE =90° = DAL DN (2)
Tir (1) va (2) = DN 1a tia phan gidc ngoai BDC ctia ABDC

Do d9, theo tinh chat cau tia phan gidc trong va tia phan gidc ngoai ctia tam giac ta

co:
BM _BD_BN _ BMCN—BNCM (dpem)
CM _CD CN
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2) Ké BE cat (1) tai J

Ta c6 EBD = EAD

BJD = DMC (goc trong- gdc ngoai)

Ma EAD + DMC =90° = EBD + BJD = 90°

= BD 1 JD = BJ la duwong kinh = 1 €BJ hay | € BE
= B, |, E thang hang (dpcm)

3) AHAM” ADAE (g.g)

= ﬂ:ﬁ = AM.AD = AH.AE
AE AD
2
Voi AE=2R ; AH :AB :E
AE 8
2
:>AM.AD:RT

2
Theo BDT C6- si: 2AM + AD > 2v2AM.AD =2, /ZRT = R2

GTNN dat duwoc khi: 2AM = AD
= M la trung diém cua AD
= OM L AD
= M la gia diém ctia dwong tron duong kinh OA véi BC
Cau 5. (2,5 diém)

1) Cho x, y, z la cac s6 thyc khong am thoa man x+y+z=3 va xy+yz+zx=0.
Chttng minh rang

x+1+y+1+z+1S 25 .

y+1l z+1 x+1 3§/m
2) Cho tam giac ABC vudng tai C c6 CD la duong cao. X la diém thudc doan CD,
K 1a diém thudc doan AX sao cho BK =BC, T thudc doan BX sao cho AT = AC,
AT cat BK tai M . Chting minh rang MK = MT .

Loi giai

1) Ap dung bat dang thicc AM-GM:
25 25 25

VT = > _

33/2.2(xy+yz+zx) Xy+yz+zx+4  xy+yz+zx+x+y+z+1
S 25
T (x+1)(y+1)(z+1)

Can chitng minh > (x+1)° (y +1) < 25

Sau khi rat gon, BDT tré thanh x°y + y?z +z°x < 4

Gia st ynam gitta xva z,suy ra (Y—X)(y—2)<0 hay y* +zx<xy+yz
Do d6 y’z+2°x < xyz+yz°
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Xy + Y24+ 22X <Xy +xyz+yz* < y(z+x) = %.2y(z+x)(z+x)§é

(2y+z+x+z+x)3:4.

2)
A

B

-

c
Vé duong tron (A;AC), (B;BC) va dudng tron (1) ngoai tiép AABC

Ké AX cit (1) tai Y, BX cit (1) tai Z, AZ cét BY tai P

Ta c6 AYB = 90° (g6c noi tiép chén nira dudng tron (1)) = AY L BP
BZA = 90° (gbc ndi tiép chdn nira duong tron (1)) = BZ L AP

= X la tryc tam caa AABP

Ta thay AABC” AACD = AC? = AD.AB = AT?

— ATD = ABT

Tuong tw, ta cé BKD = BAK

Tacoé APD=ABZ = ATZ = t& giac ADTP la t& giac noi tiép

= AT LPT (1)

Tuong tw, ta co BK L PK (2)

= PK =PT (3)

Tt (1), (2), (3), suy ra AMKP = AMTP (canh huyén - canh gdéc vuong)

= MK =MT (dpcm)

26
Lién hé tai liéu word mon toan zalo: 039.373.2038



Website: tailieumontoan.com
STT 07. DE THI CHON HSG TINH BINH DINH

NAM HOC 2017-2018
Nguoi giai dé: Hoang Thanh Tung
Nguwoi phan bién:
Cau 1:
1) Chting minh n® —2n*+n? chia hét cho 36 v6i moi n nguyén duong.
2) Cho ba s6 phan biét a,b,c. Dat:
x=(a+b+c) -9ab, y=(a+b+c)’ —9bc, z=(a+b+c) —9ac.
Chitng minh rang trong ba s3 X, y,z c6 it nhat mot s& duong,.
Cau 2:
1) Tim nghiém nguyén ctia phuong trinh: (x—y)(2x+y+1)+9(y-1)=13
2) Giai phuong trinh: x ++/x+ 2018 = 2018
Cau 3:
1) Cho ba s6 a,b,c khong am thoa man diéu kién: a’+b*+c* <2(ab+bc+ca) va p,q,r la ba
s6 thoa man: p+q+r=0.Chting minh rang: apq+bgr+crp<0.

2) Cho cac s6 duwong a,b thoa man ab=1. Tim gia tri nho nhat ctia bi€u thtc:

4
M = b+1)(a®+b%)+——
(a+b+ )(a + )+a+b

Cau 4:
1) Cho tam giac nhon ABC c¢6 cac duwong cao AD, BE, CF va tryc tam la H.
a) Chting minh rang: AC.BD.CE = BE.CD.BH

b) Goi I, ] 1an luot 1a trung diém cta AH va BC. Puong tron duong kinh AH cat doan
thang IJ tai K. Tia AK cat duong tron ngoai tiép tam gidc ABC tai M va cat doan thang BC tai
P. Tia MD cat duong tron ngoai tiép tam giac ABC tai Q. Chting minh t giac AQDP la t@
giac noi tiép.

2) Cho tam giac ABC vudng can tai A. Céc diém D, E theo th tw di chuyén trén cac canh AB,
AC sao cho BD = AE. X4c dinh vi tri cta diém D, E sao cho:
a) DE c6 d6 dai nho nhat.

b) T gidc BDEC c¢6 dién tich nho nhat.
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STT 07. LOI GIAI PE HOC SINH GIOI TINH BINH DINH
NAM HOC 2017-2018
Nguoi giai dé: Hoang Thanh Tung

Cau1:
1) Chting minh n® -2n*+n? chia hét cho 36 v6i moi n nguyén duong.
2) Cho ba s6 phan biét a,b,c. Dat:

x=(a+b+c) -9ab, y=(a+b+c)’ —9bc, z=(a+b+c) —9ac .

Chting minh rang trong ba s3 X, y,z c6 it nhat mot s6 duong,.
Loi giai

1) Ta c6: n®—2n*+n® =n°—n*—n*+n’ =n*(n*~1)—n’(n* ~1) = [n(n-1)(n +1)]2
y (A2 ) 2.
Dit A=n(n-1)(n+1), tacd {A¢3 va (2,3)=1 = Ai6 =[n(n-1)(n+1)] :36 (dpcm)

2) Ta cé:
X+Yy+1z :(a+b+c)2—9ab+(a+b+c)2 —9bc+(a+b+c)2—9ac:3(a+b+c)2—9(ab+bc+ca)

=3[a2+b2+02 _(ab+bc+ca)]=§[(a—b)2 +(b—c)2+(C—a)2}

Vi a,b,c 1a ba s& phan biét nén %[(a—b)z+(b—c)2+(c—a)2}>0:>x+ y+2>0.
Do d6 trong ba s6 X, y,z phai ¢ it nhat mot s6 duong.
Cau 2:
1) Tim nghiém nguyén ctia phuwong trinh: (x—y)(2x+y+1)+9(y—-1)=13
2) Giai phuong trinh: x? ++/x+2018 = 2018
Loi giai
1) Taco: (x—y)(2x+y+1)+9(y—1) =13 2x* + Xy + Xx—2xy -y’ —y+9y—-9-13=0
(2x* —2xy +6x) +(xy - y* +3y) - (5x—5y +15) = 7 <> 2X (X =y +3) + y (X~ y +3) =5(x -y +3) = 7

< (x-y+3)(2x+y-5)=7
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X_10
-y+3=1 —y=-2 ~ 3
sTHE D YT SV L0 3 (o)
2X+y-5=7 2X+y=12 16
yzg
« 10
-y+3=7 -y=4 ~ 3
eTH2: N YT LY TR L3 oai)
2X+y—-5=1 2X+Yy =6 -2
y:_
3
X—y+3=-1 X—y=—-4 X=-2
+TH3: {0 T ST o (thoa min)
2X+y—-5=-7 2X+y=-2 =
-y+3=—7 -y=-10 =-2
+TH4: 4 Y7 ST (thoa mén)
2X+y-5=-1 2X+y=4 y=8

Vay pt da cho c6 nghiém nguyén (x;y) la: (-2;2), (-2;8).

2) DKXD: x >-2018, dit /x+2018 =t, ,t >0 =t*—x=2018

Ta co X° ++/x+2018 =2018 < x2+t:tz—x<:>(x+t)(x—t+1):0<:{

X+t:0 2— — = —

+ THL: - X°—=x-2018 ijzl 3897
-2018<x<0 -2018<x<0 2
X+1=t 24 x— = ~1++/

+ THD: - X°+x-2017 O:x= 1++/8069
Xx>-1 x>-1 2

Vay phuong trinh da cho c6 nghiém la: x =

Cau 3:

X+t=0
X+1=t

1-3./897 . —1+/8069
2 7 '

1) Cho ba s6 a,b,c khong am thoa man diéu kién: a* +b*+c” <2(ab+bc+ca) va p,q,r la ba

s6 thoa man: p+q+r =0. Chiing minh rang: apq+bgr +crp <0.

2) Cho cac s6 duwong a,b thoa man ab=1. Tim gia tri nho nhat ctia bi€u thtc:

4
M = b+1)(a®+b%)+——
(a+b+ )(a + )+a+b

Loi giai

1) Tt gt: @* +b* +¢? s2(ab+bc+ca)<:>(a—b—c)2 <4bc <|a—b—c|<2y/bc
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Laico: p+q+r=0<r=-p—q

= apq +bar +crp =apq +bq (-p—q)+cp(-p—a) = apg—bpg —bg® —cpq —cp’® = pg(a—b—c)—(bg’® +cp?)
Ta c: bg? +cp® 2| pq | 2+/be >| pglla—b—c|> pg(a-b—c)

= pq(a—b—c)—(bq2+cp2)£0:> apg +bar +crp <0 (dpcm).

2) Stt dung BDT AM - GM, ta ¢6: a*+b® >2ab=2

=M :(a+b+1)(a2+b2)+i2(a+b+1).2+i:(a+b+ij+a+b+2
a+b a+b a+b

>2 /(a+b).ib+2@+2=2.2+2+2:8.Da’u “~ xay rakhi a=b=1.
a+

Vay gia tri nhé nhat cia M la 8 khi a=b=1.

Cau 4:

1) Cho tam gidc nhon ABC c6 cac duong cao AD, BE, CF va truc tam la H.
a) Chting minh rang: AC.BD.CE = BE.CD.BH

b) Goi I, ] lan luot 1a trung diém cua AH va BC. Duong tron duong kinh AH cat doan
thang IJ tai K. Tia AK cit dwong tron ngoai tiép tam gidc ABC tai M va cat doan thang BC tai
P. Tia MD cat duong tron ngoai tiép tam giac ABC tai Q. Chttng minh t& giac AQDP la ti
giac ndi tiép.

2) Cho tam giac ABC vuong can tai A. Cac diém D, E theo tht tu di chuyén trén cac canh AB,
AC sao cho BD = AE. Xac dinh vi tri cia diém D, E sao cho:

a) DE c6 d6 dai nho nhat.

b) T gidc BDEC c¢6 dién tich nho nhat.

Loi giai
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1. a) Ta c6: aBDH ©®aBEC (g-g) _ 5D B BHBE-BCBD (1)
BE BC
ABEC - AADC (g.g) = BC _CE . Bcep=cEAC
AC CD

Tix (1) va (2) suy ra: BH.BE.BC.CD = BC.BD.CE.AC = AC.BD.CE = BE.CD.BH (dpcm).
b) Ta c6: AEH = AFH = 90° = Tt giac AEHF ndi tiép

Taco: IE=IF :%AH; JE=JF :%BC =alEJ =2lFJ (c-c-c)

—

:ﬁ=ﬁ:@=m&:%=&;j@=mjm=m:m=@

— — e~~~

— BDQ = MBC + BMQ = MAB + BAQ = QAP = Tu giac AQDP

noi tiép.

2. a)Ké AH 1 BC(H eBC), quaD ké DK L AB(K e BC)

— DKB =90° - ABC =45° = ABDK vuong can tai D.

= BD =DK = AE = Tt gidc ADKE Ia hinh chit nhat. D
= DE=AK.

Ta c6: AK 2 AH = DE > AH . Vay DE nho nhat khi K =H khi
d6 D la trung diém ctaa AB va E la trung diém AC.

b) - C
Pit AB=AC=a, (a>0); BD=AE=x= AD=a-x

Ta chttng minh BDT: V6i moi a, b ta ludn co: (a + b)2 > 4ab (*)

That véy: (*) < (a - b)° > 0(BDT ludn dung).

2

Ap dung (*) ta cé: Supe = %AD.AE =>(a-x)x<=[(a-x)+ XT = %

N |~
|

2

2 2 2
S = %AB.AC :a?. Do d6: Sypee = Spae — Spop 2 a? - % - 3% khong dbi.

3a° _3AB’
8

Déau “=" xay ra khi a—x=X< Xx= %. Vay ti giac BDEC c¢6 dién tich nhé nhét la

khi D, E lan luot la trung diém cua AB va AC.
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Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

PE HOC SINH GIOI TOAN 9 SGD BINH DUONG
NAM HOC:2016-2017
Nguoi giai dé: Triéu Tién Tuan
Nguoi phan bién: Nguyén Van Ta

(5 diém)

a) Tim t4t ca cic ngiém nguyén ctia phuong trinh x +./y = 2017

b) Xac dinh s0 dién thoai cuia THCS X thanh phd Thu Dau Mét, biét s6 do
dang 82xxyy véi xxyy la s6 chinh phuong.

(4 diém)

Tam giac ABC déu noi ti€p duong tron (O;R), M e(O;R) . Chitng minh rang:
MA® + MB® + MC? =6R’

(3 diém)

a) Giai phuong trinh: X + L =1

3+4/9- X 4(3—\/9—7)

(x+ y)[1+ij =5
Xy

b) Giai hé phuong trinh:

(x* + y2)£1+ x21 > j =49
y

(3 diém)

a) Chtrng minh véi moi s§ a,b,c,d ta ludn cé: (8° +c¢?)(b* +d?) > (ab+cd)?
a’+b’ o1

(4a+3b)(3a+4b) 25

b) Cho a,b >0 chitng minh rang:

(3 diém) Cho t&¢ giac ABCD. Goi M,N,P,Q Ian luwot la trung di€ém
ctia AB,BC,CA, DA. Chting minh rang: S,,., < MP.NQ S%(AB +CD)(AD +BC)

(2,0 diém)

Cho da giac 16i ¢6 12 canh

a) Tim s0 duong chéo

b) Tim s6 tam giac 6 it nhat 1 canh la canh cua da gidc d6 ?
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Cau 1:

Cau 2:

LOI GIAI BE HQC SINH GIOI TOAN 9 SGD BINH DUONG
NAM HOC 2016-2017
Nguwoi giai dé: Triéu Tién Tuan
(5 diém)
a) Tim t4t ca cic ngiém nguyén ctia phuong trinh v/x +./y = 2017

b) Xac dinh s0 dién thoai caia THCS X thanh phd Tha Dau Mot, biét s6 do
dang 82xxyy véi xxyy la s6 chinh phuong.

Loi giai
a) Phuong trinh: /x +./y =2017  (x,y >0) < x=20172 + y 4034,y
Do x,yeZ = ﬁ e’
Vay nghiém tong quét ctia phuong trinh la: x=a%; y=(2017—a)’
b) Ta cd: xxyy =11x0y la s3 chinh phwong nén

X0y :11<100x+Yy 11 99x+x+y 111
Xx+y=11

ox+y:lle
X+y=0

Xx=y=0
=
Xx+y=11
Ta c6: xxyy =11x0y =11(99X + X + y) =11(99x +11) =11>(9x +1)

= 9x+1 1a s0 chinh phuong.

=>X=7T=>y=4
Vay xxyy = 7744; xxyy = 0000

(4 diém)
Tam giac ABC déu noi ti€p duong tron (O;R), M e(O;R) . Chitng minh rang:
MA? + MB? + MC? = 6R?

Loi giai
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Cau 3:

Giast M € AC A
Dé thay: MA+MC =MB  (trén MB 14y | sao cho
MI = MC, ta chitng minh: 1B = MA)

bat: MA=x;MB = y;MC =y —X. Ta co: M

AM? +BM?+CM? = X2+ y% + (X —y)? = 2(x* + y2 — xy)

KéAHLBM:jMHzg:MWF=%% C\\\\\\_//////B

MéBH:MB—MH:y—g

BH:MB—MH:y—g
:>A82:AH2+BH2:%x2+y2+%x2—xy:x2+y2—xy (2)

Tir (1),(2) = AM? +BM?2 +CM? = 2AB? = 2(R/3)? =6R? (dpcm)

(3 diém)
x? 1

a) Giai phuong trinh: + =1
344/9-X 4(3—\/9—x2)

(x+ y)(1+i] =5
X
b) Giai hé phuong trinh: y

(x* + y2)[1+ le : j =49
y

Loi giai

a) Phuwong trinh:

x? 1
+ =1
3++9-x2 4(3—49—x2)
9-x*>0 {—3£x£3
=
3-J9-x% 20
) . (3—#9—XZX3+49—XZ) .

biéu kién: {
Xx#0

X =1 <

3+\/9—7X2+4(3—\/9—7X2) (3+ 9-x*

@(3— 9—x2)+ L =1

4(3-+8—x)
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<:>4(3—\/9—x2 )2—4(3—\/9—x2)+1:0
<:>(3—\/9—x2):%c> 9—x? :g<:> x? :1741
Vi1

o x= iTl(tmdk)

(x+ y)(1+i] =5
Xy

b) Hé phuong trinh: dk:x,y=0
(x2+y2)(1+xziy2j:49
1
X+y+£+£:5 X+—+y+—=5
Xy X y
= 11 7 1Y 1Y
X2 +y +—+—=49 (x+—] +(y+—j =53
>y X y
bat x+£=a;y+£=btaducyc:
X y
a+b=5 a=5-b b=7,a=-2
< <
a’+b®=53 |2b°-10h-28=0 |b=-2a=7

X+—=-2 x=-1
a=—2<:> X =
[ ]
b7 1 735

Cau4: (3 diém)

a) Ching minh véi moi s a,b,c,d ta ludn co: (a*+c®)(b® +d?) > (ab+cd)?

. . N a’+b? 1
b) Cho a,b >0 chirng minh rang: (4a+30)(3a 1 4) > o5
+ +
Loi giai

a) Ta co:
(@*+c®)(b* +d?) > (ab+cd)?
< a’h® +a’d* +c’b® +¢°d? > a’b® +c*d? + 2abced
< a’d?+c’b® —2abcd >0
< (ad—cb)’>0 ludn ding.
b) Ta co:
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Cau 5:

Cau 6:

a’+b? 1 ) )
>— < 25a° +25b° > (4a+3b)(3a + 4b)
(4a+3b)(3a+4b) 25

< 13(a® +b*) > 25ab < 13(a—b)* +ab >0
a’+b’ 1
(4a+3b)(3a+4b) 25

D&u “=" khong xay ra, vay:

(3 diém)
Cho t&r giac ABCD. Goi M,N,P,Q lan luot la trung di€m cua AB,BC,CA DA.

Chttng minh rang: S,,., < MP.NQ < %(AB +CD)(AD +BC)
Loi giai

Ta c6: MP.NQ > 28,56 = Speco A

Goi R la trung diém cua AC, tacd:

NR =1 AB: QR=1CD
2 2

Suy ra: NQ < NR+QR s%(AB+CD)

Q

Tuong tu: PM < %(AD +BC) B
= MP.NQ< %(AB +CD)(AD +BC)
N
= Sppcp S MP.NQgi(AB+CD)(AD+BC) (
D P C
(2 diém)

Cho da giac 16i ¢6 12 canh

a) Tim s6 duong chéo

b) Tim sO tam giac c6 it nhat 1 canh la canh ctia da giac d6 ?
Loi giai

12(12-3)

a) SO duong chéo cua da giac la: =54

b) Nhan thdy rdng véi mdi canh ctia tam gidc, ta 1ap duwoc 10 tam giac ma mdi tam
giac thoa man dé bai ma da giac ban dau c6 12 canh nén sd tam giac thoa man
dé bai la 10.12 =120
Tuy nhién néu nhu tinh theo cach trén thi cac tam giac ma c6 2 canh la 2 canh ké
cua da giac da cho duoc tinh 2 lan
Ta c6 s0 tam giac dugc tinh 2 [an nhuw trén la 12 tam giac nén so tam giac thoa
man dé bai thuc chat 1a: 120-12 =108 tam giac.
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STT 10 . PE THI CHON HSG TINH BINH THUAN
NAM HOC 2017-2018
Nguoi giai dé: Nguyén Van Tt

Nguwoi phan bién: Lé Minh Vi

Cau 1( 4 diém)

X% +~/x _3x+2\/§+3(x—1)
x—Jx+1  Jx x-1

viixzlvax >0

Cho biéu thire: Q =+/25x : {

a, Rut gon biéu thire Q
b, Tim x d€ biéu thirc Q nhan gia tri nguyén.
Céau 2(4 diém)

ax—y=a’-2
(a+)x+ay=2a-1

Cho hé phuong trinh an x va y: {
a, Giai hé phuong trinh trén véia=1

b, Tim a dé hé phuong trinh c6 nghiém duy nhat (x;y) thoa P = xy dat gia tri 16n nhat.
Cau 3 (4 diém)

Vi k 1a s6 nguyén duong, ky hiéu B, = {X e N"/x laboiss cua k}

Cho m,n 1a cac s6 nguyén duong

a, Chitng minh rang B, 1a tap hop con cta B, NB,

b, Tim diéu kién cia m van d€ B, N B, la tap hop con cua B,,.

Cau 4 ( 6 diém)

Cho hinh vuéng ABCD. Goi E la diém thay doi trén BC( E khong trung B va C) va F thay doi
trén CD sao cho EAF =45°, BD cét AE, AF Ian lwot tai M va N.

a, Chting minh ndm diém E, M, N, F, C cung nam trén mot dwong tron.

b, Tinh tj 56 N
FE

¢, Chiing minh dwong thang EF ludn tiép xtc véi mot duong tron ¢8 dinh khi E,F thay doi.
Cau 5( 2 diém)
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Trén mat phang cho 4035 diém phan biét. Biét rang trong ba diém bat ky trong s& d6 luon ton
tai hai diém c6 khoang céch gifta chiing nhé hon mot. Chitng minh rang ton tai mot hinh
tron ban kinh bang mot chiza khong it hon 2018 diém da cho.

Hét

STT 10 . LOI GIAI DE THI CHON HOC SINH GIOI TINH BINH THUAN

NAM HOC 2017-2018

Nguoi giai dé: Nguyén Vian Ta
Nguoi phan bién: Lé Minh Vi
Cau 1( 4 diém)

x2+4x  3x+24x  3(x-1)

Cho biéu thirc: Q =+/25x : - +
° el W

voixzlvax >0

a, Rat gon biéu thiee Q

b, Tim x d€ biéu thirc Q nhan gia tri nguyén.

Loi giai
a, Rut gon. Véix#1vax >0, ta co:
2

0= J3x:| X ++/x _3x+2&+3(x—1)

X — X +1 Jx Jx -1
= 5[ VXX 1) - (83X +2) +3(x +1) |
=5\/§:(x+\/§—3\/;—2+3\/§+3)
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:5\/;:(x+\/§+l)
_5Jx

XX+l
b, Tim x d€ biéu thic Q nhéan gia tri nguyén.
Dé thay Q>0.

Phuong trinh sau c6 nghiém x >0, x # 1

50k

Cx+x+1
< Qx+(Q-5)Vx+Q=0 co nghiém x >0, x # 1
< QY +(Q-5y+Q=0 codnghiémy >0,y = 1
A=(Q-5)°"-4Q° =(3Q-5(-Q-5 20

5
& -5<0Q<=-
Q 3

Ma QnguyénvaQ>0nén Q=1hodac Q=2
V6i Q=1 Tim duge X =7+4+3 ( Thoa man)
Vi Q =2 phuong trinh vo nghiém.

Ciu 2(4 diém)

ax—y=a’-2

Cho hé phuong trinh an x va y:
(a+)x+ay=2a-1

a, Giai hé phuong trinh trén véia=1
b, Tim a dé hé phuong trinh c6 nghiém duy nhat (x;y) thoa P = xy dat gia tri 16n nhat.
Loi giai:

x=0

a, Nghiém cua HPT la: {y 1

{ax—yzaz—z c>{azx—ay:a?’—Za @{(a2+a+1)x:a3—1 @{X:a_l

(a+l)x+ay=2a-1 (a+)x+ay=2a-1 (a+l)x+ay=2a-1 y=—a+2
Véi moi a
1 3 1
NénP= xy= (a-1)(-a+2) = =—(a—=)* <=
y = (a-1)(-a+2) 4( 2) 1

P dat gia tri 16n nhat 1a 1/4 dat dwoc khi a = 3/2
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Cau 3 (4 diém)

Vi k la s6 nguyén duong, ky hiéu B, = {X eN"/x labdisd cuak}

Cho m,n la cac s6 nguyén duong

a, Chting minh rang B, 1a tdp hop con cta B, N B,

b, Tim diéu kién cia m van d€ B, N B, la tap hop con cua B,,.
Loi giai:

a, Taco: B, = {x e N"/x1a bdi cua (mn)}={mn;2mn;3mn;...;kmn }

B, "B, I{XE N”/x1a bdi cia m va n}

—(BCNN(m,n); 2BCNN(m,n); ..., hBCNN(m,n)}

mn:m
Vi{ . = mneBC(m,n) = kmneBC(m,n)
mn:n

Neén B, la tap hop con ctia B, N B,

b, b€ B, N B, 1a tap hgp con ctia B, ma theo cau a thi B, la tdp hop con cua B, "B, Nén
B,, =B, "B, < BCNN(m,n)=mn< (m,n)=1

Hay m va n la hai s6 nguyén t6 cung nhau
Cau 4 ( 6 diém)

Cho hinh vuéng ABCD. Goi E la diém thay doi trén BC( E khong trung B va C) va F thay d6i
trén CD sao cho EAF =45°, BD cét AE, AF Ian lwot tai M va N.

a, Chting minh nam diém E, M, N, F, C cung nam trén mot dwong tron.

b, Tinh ty s6 TN
FE

¢, Chting minh dwong thang EF ludn tiép xtc véi mot duong tron 8 dinh khi E,F thay doi.

Loi giai:
A B

M

E

N

H

D C

F
40
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a, Tt gidc AMFD noi tiép dudng tron (vi MAF = MDF = 45°)

— AFM = ADM = 45° = AAMF vuéng can = FM L AE

Tuwong tw: EN L AF

=>M,N,C nhin EF dwdi moét goc vuong =>M,N,F,C,E nam trén duong tron duong kinh EF .

b, AANE «>» AAMF(gg) = AAMN «» AAEF(cgc) = % = % =sin45° = %

¢, Tinh chat truc tam tam gidc AEF => FE 1 AH

D& thdy : FAD = FMD = FEN = FAH ( Cac t& giac ADFM,EFNM,ANHE ndi tiép)
— AFAD = AFAH (ch—gn) => AH = AD ( Khong d3i)

Ma FE L AH

=>EF tiép xuc voi duong tron (A;AD) c6 dinh.

C4u 5( 2 diém)

Trén mit phang cho 4035 diém phan biét. Biét rdng trong ba diém bat ky trong s& d6 luon
ton tai hai di€m c6 khoang cach gitta chting nho hon mot. Chting minh rang ton tai mot hinh
tron ban kinh bang mot chira khong it hon 2018 diém da cho.

Loi giadi:
Dung nguyeén ly Dirichlet
-Néu khoang cach hai diém bat ky déu bé hon 1 thi ta chi can chon 1 diém A bat ky trong

s0 4035 diém da cho r6i vé duong tron (A;1) duong tron nay chira tat ca 4034 di€m con lai

nén ta c6 diéu phai chitng minh.

-Gia stt rang c6 hai diém A va B trong s6 4035 diém da cho c6 khoang cach 16n hon 1, vé
cac duong tron tdm A va B ¢6 cting ban kinh bang 1, ta con lai 4033 diém. Mdi diém C bat ky
trong s6 4033 diém &y, theo gia thiét AB,AC,BC phai c6 mot doan thang cé d6 dai bé hon 1
ma AB>1, nén AC<1 hodc BC<1.Do d6 hodc C ndm trong dwong tron (A;1) hodc (B;1),do c6
4033 diém C nhu vay nén theo nguyén ly Dirichlet ¢ it nhat [—40233} +1=2017 di€m nam
trong cing 1 duong tron ( Trong hai dwong tron dang xét) Gia st d6 1a duwong tron (A;1).
Cung véi diém A ta c 2018 diém nam trong cing mot duong tron (A;1) = DPCM
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STT 11.DE THI CHON HSG TP PA NANG
NAM HOC 2017-2018
Nguwoi giai dé: MinhVu Le
Nguoi phan bién: Nguyén Vin Binh

Cau 1. (1 diém)
1+ \/ﬁ N 2
24411 \18-5V11

Tinh A=

Cau 2. (1,5 diém)

voi X>0; x#1

+ + ;
XX =1 x+1++x 1-x ) 2Jx

Rat gon A va chitng minh A< %

Cho biéu thic A= (

X+ 2 Jx 1 j Jx -1

Céu 3. (1,5 diém)
Cho duong thang d_ cé phuong trinh: y = mx+2m—1 (m la tham sd)
a) Ching minh rang: Khi m thay d3i thi duong thang d, luon di qua 1 diém H 6 dinh.

Tim toa d6 ctia diém H
b) Tim gia tri cia m sao cho khoang cach tir diém A(1;2) dén d_, 16n nhat.

Cau 4. (2 diém)

a) Tim tat ca cac sd ctia X thoa man \/X—4m+2+\/x+6m+7 =7
XP—2x=y
b) Tim t4tca (X, Y,z) thoa man Yy +2y=1
X+y+z+1+ Jx-1=0
Cau 5. (1 diém)
Mot thira rudng hinh chi* nhat, néu giam chiéu rong di 1m va tang chiéu dai thém 2m thi
dién tich khong d6i; ngoai ra néu giam chiéu dai di 4m dong thoi tang chiéu rong thém 3m
ta duwoc hinh vuong. Tinh dién tich thira ruong ban dau.
Cau 6: (1 diém)
Cho hinh binh hanh ABCD c¢6 duwong chéo AC =4, ATBE =150°. Goi E; F Tan luot 1a
chan duong cao ha tir C dén AB va AD. Tinh d6 dai doan EF.
CAu7: (1 diém)
Cho tam gidc ABC nhon, noi tiép (O). Tiép tuyén tai B cia dudng tron (O) cat duong
thang qua C va song song véi AB tai D.
a) Chting minh rang: BC? = AB.CD
b) Goi G la trong tam tam giac ABC; E 1a giao diém ctia CG va BD. Tiép tuyén tai C cta
(O) ca BG tai F. Chting minh rang: EAG = FAG
42
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STT 11. LOI GIAI PE THI CHON HSG TP PA NANG

NAM HOC 2017-2018
Nguwoi giai dé: MinhVu Le
Caul: (@1 diém)

1+\/ﬁ+ 2
2+411 \18-511

Tinh A=

Loi giai

L 7 (1+4A1)(2-11) /2(18+5\/1—1)
T2+ i1 V18-Vl 4-11 " 49

9—\/l_l+5+\/ﬁ_

A= 2
7
Cau 2: (1,5 diém)
Cho biéu thitc A= X+2 + \/; + L :\/;_1V(’yix>0;x#1
XWX -1 X+1+vx 1-+/x ) 2Jx
Rut gon A va chttng minh A<§.
Loi giai
+Rat gon A
A= X+2+ Jx + ! :\&_1 Véi X>0; x#1
xVx—1 x+1+/x 1-x) 2Jx
. <42 Vx(Vx-1) x+1+v%) | Jx-1

(VK1) (xr1ovx)  (Vx-1)(xe1e ) (Ix-2)(x+1evx) | 2

N (Vx-1) Jx
(\/;—1)(x+1+\/§) x-1
Ao 20X
_(x+1+\/§)
+ Chttng minh A<%.
G a2 20x 2
Xét hiéu A——= (x+1+\/;) 3
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edx-ax-avx-2 —2(¥x-1)
- 3(x+1+«/§) _3(x+1+\/§)

<:>A—g<0 :>A<g
3 3

A <0 véi x>0; x#1

Cau 3: (1,5 diém)

Cho duong thang d_ cé phuong trinh: y =mx+2m—1 ( m la tham s3)

a) Chutng minh rang: Khi m thay ddi thi duong thang d_ ludn di qua 1 diém H ¢ dinh.
Tim toa d6 ctia diém H

b) Tim gid tri cia m sao cho khoang cach tir diém A(1;2) dén d, 16n nhat.

Loi giai

a) Chting minh rang: Khi m thay d6i ti duwong thang d, luon di qua 1 diém H 8 dinh.
Tim toa d6 ctia diém H.

Goi H(X,;Y,) 1a diém c& dinh ludén di qua d,, v6i moi m.

H (X, Y,) €d,, véimoim

Tacé: Yo =MX, +2m-1< y, +1=(X,+2)m

X, +2=0 Xy =—2 A
& = 1 Vay H(-2;-1)

y0+1:0 Yo=-—
b) Khoang cach tir diém A(1;2) dén d
m-2+2m-— 3|m—
o _n2eomy_sny o

(Adn) — \/m _\/m
2 , Im-1
Do ((m-1)" <2(m +1):>msﬁ)
Dau “ =" xay rakhi m=-1
Khoang cach tir diém A(1;2) dén d,, 16n nhat la 3V2 khi m=-1
Céau 4: (2diém)
a) Tim t4t ca cac s6 ctia X thoa man X —4VX—2+2+yX+6JX—2+7 =7
X*—2x=y
b) Tim tatca (X, Y,z) théa man yi+2y=1z
X+ y+z+1+\/ﬁ:0

Loi giai
a) DK x>2

XX —2+2 4\ x+6x—24+7 =7
o J(2-2) 4y Vxza) =7
@‘\/ﬁ—z‘ﬂ/ﬁwﬂ
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Céau 5:

Céu 6:

(Jx—2-2++/x-2+3=7
_2—\/@+m+3:7
(2Jx-2=6
| 5="7(loai)
< Xx=11 (t/m)

<~

b)
x* —2x=y()
y'+2y=2(2) (]
X+ y+z+1+\/ﬁ:0(3)
Thay (1) va (2) vao (3) ta co:
X+X2—2X+ Y2 +2y+1+/x-1=0
<:>(x—1)2+(y+1)2+(x—1)+\/x_—1:0

V& trai >0; V& phai = 0 nén dau bang xay ra khi:

x-1=0 x=1
=
y+1=0 y=-1

Suyra z=-1
Vay (x,y,2)=(01,-1-1)
(1 diém)

Mot thira rudng hinh chir nhat, néu giam chiéu rong di 1m va tang chiéu dai thém 2m thi
dién tich khong d6i; ngoai ra néu giam chiéu dai di 4m dong thoi tang chiéu rong thém 3m
ta duwoc hinh vudng. Tinh dién tich thira ruéng ban dau.

Loi giai

Goi chiéu rong va chiéu dai cta thtta ruong hinh chtnhatla X ; y véi( x>1; y>4)

Néu giam chiéu rong di 1m va tang chiéu dai thém 2m thi dién tich khong d6i nén ta cd pt
(x=1).(y+2)=xy (1)
Néu giam chiéu dai di 4m dong thoi tang chiéu rong thém 3m ta duoc hinh vudéng nén ta
co pt
X+3=y-4 & x=y-7 (2)
Thé (2) vao (1) ta co:
(¥=8)-(y+2)=y.(y-7)
< y=16; x=9
Vay dién tich thita rudng ban dau la: 16.9=144 ( m?)
(1 diém)
Cho hinh binh hanh ABCD c6 dudng chéo AC =4, ABC =150°. Goi E; F lan luot la
chan duong cao ha tir C dén AB va AD. Tinh d¢ dai doan EF.

Loi giai
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Ta c6: Tt gidc AECF noi tiép vi ( AEC = CFA=90°)
Nén: EAC =CFE ( Cung chan cung EC)

FAC = FEC ( Cung chan cung FC)

DAC = BCA ('so le trong)

Suyra: A BAC ~ A CFE (g.g)

£=£: FE = CE.AC _ AC.sin30° = 4.1= 2
CE FE BC 2
Céu7: (1 diém)

Cho tam gidc ABC nhon, noi tiép (O). Tiép tuyén tai B cia dudng tron (O) cat duong
thang qua C va song song véi AB tai D.

a) Chtng minh rang: BC® = AB.CD
b) Goi G la trong tam tam giac ABC; E 1a giao diém cua CG va BD. Tiép tuyén tai C cta
(O) ca BG tai F. Chting minh ring: EAG = FAG
Loi giai
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a) Taco: BAC =CBD ( gbc noi ti€p va goc tao bai tiép tuyén va day cung)
ABC =BCD (so le trong)
=aABC ~aBCD (g.g)
_ AB_BC
BC CD
b) Qua A ke tiép tuyén tai C véi (O) cit dudng thang qua B song song véi AC tai I, Cat
AF taij. N&i AE cat CD tai H.
Chting minh dugc: BC? = AC.BI (2)
T (1) va (2) ta co:

= BC? = AB.CD (1)

ABCD = ACBI & 22 - BL 5,
AC CD
Laico: AC || Jl = AN = FN :CN
JB FB IB
Do AN=NC = JB=1IB (4)
AP EP BP
CH EC CD
Do AP=BP = CD=CH (5)
Tir (3),(4),(5) ta cb:
AB_B) _ AB_AC
AC CH BJ CH
Suy ra: AABJ ~aACH (c.g.c)
AFIC - B3A = JAB - FIAC = EAB - FAC .
48
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

STT 12. D‘]AE THI CHON HSG DAKLAK
NAM HOC 2017-2018
(4 diém)

X—3+ 20X+ 4/x +4 Tim x sao cho p = 2017

X+3X +2 2018
2. Giai phuong trinh (x* - 4x)(x* —4)=20.

1. Ruat gon biéu thirc P =

(4 diém)
1. Cho phuong trinh x*+2(2m-3)x+m”* =0, voi m la tham s&. Tim t4t ca c4c gid

tri cia m d€ phuong trinh ¢6 hai nghiém X, , X, khac 0, (ching c6 thé trung

\ o« A? 7 1 l .«7 . 2 A
nhau) va biéu thitc —+— dat gia tri nho nhat.
X2

2. Cho parabol (P):y=ax’. Tim diéu kién ctia a détrén (P) c6 A(X,;Y,) voi
hoanh do duong thoa man diéu kién /x5 +1—./y, +4 =X, /Y, +3 .

(4 diem)
1. Tim tat ca cac cip sd nguyén duong (X;y) thoa man: x> - y> +4x—2y =18 .

2. Tim tat ca cac cap sd (a;b)nguyén duong thoa man hai diéu kién:
i) a,b déu khac 1 va udc s6 chung 1én nhat cua a,bla 1.
ii) S8 N =ab(ab+1)(2ab+1) c6 ding 16 wdc sd nguyén duong..

(4 diém) Cho tam giac ABC nhgm. buong tron duong kir}h BC cat canh AB va AC lan luot
taiDvaE (D #B,E#C).BE cat CD tai H. Kéo dai AH cat BC tai F.

1) Chiing minh céc t& giac ADHE va BDHEF la t&t gidc ndi tiép.

2) Céac doan thang BH va DF cat nhau tai M, CH va EF cat nhau tai N. Biét rang t& giac
HMEN la t giac ndi ti€p. Tinh s6 do BAC .

(2 diém)

Véi x, y 1a hai s8 thuc thoa man y® +3y° +5y +3=11J9—x* —/9x* —x° . Tim gia tri 16n

nhat va gia tri nho nhat ctia biéu thiee T = x—y +2018.

(2 diém)
Cho tam giac déu ABC . Mot diém M ndm trong tam gidc nhin doan thang BC duwdéi mot

gbc bang 150°. Chiing minh MA® > 2MB.MC .
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LOI GIAI
Caul: (4 diém)
3. Rt gon bidu thite p=X=3H2VCHNXEE 0 ho p o207
X +3vX +2 2018

4. Giai phuong trinh (x* - 4x)(x* —4)=20.

Loi giai
1 Tacé P—X_3+2 X+4/x +4 _X_3+2\/(\/;+2)2 _ X_3+2(\/;+2)
' - X+ 33X +2 X +3Ux+2 _(\/;+1)(\/§+2)

X+ 24/x +1 (\/;+1)2 Jx+1

(«/;+1)(\/;+2) (\/;-1-1)(\/;-1-2) x+2

Mt khac p— 207 Vx+1 2017
2018  /x+2 2018

2. Tacd (X —4x)(X* —4)=20 < x(x-4)(x-2)(x+2)=20

/X =2016 < x = 20162.

<:>(x2—2x)(x2 —2x—8)=20 <:>(x2 —2x—4+4)(x2 —2x—4—4)=2o

) 2 ) 2 x?—2x—4=6
(X —2x-4) -16=20.< (X’ -2x-4) =36 < .
X —2x—-4=-6
Ta thdy phuong trinh x> —2x—4 =-6 v0 nghiém.
x=1-+v11
Mit khac, x> —2x—4=6 < x> -2x-10=0 & \/_
x:1+\/1_1

Vay phuong trinh c6 nghiém la x = 1-411 va x=1+11.

Cau 2: (4 diém)
1. Cho phuong trinh x*+2(2m-3)x+m’ =0, v6i m 1a tham s&. Tim t4t ca cdc gia

tri cia m d€ phuong trinh c6 hai nghiém X, , X, khac 0, (chang c6 thé trung

NIV TR S | i 1o 1w
nhau) va biéu thitc —+— dat gia tri nho nhat.
XZ

P 2 .
2. Cho parabol (P) Y= Tim diéu kién cua a dé trén (P) co A(XO’ yo) voi
2 — —
hoanh d6 duong théa man didu kien Vo 17V t4=% =¥ +3
Loi giai

1.Phwong trinh c6 hai nghiém khac 0khi
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<
(2m-3/—m 20 [(m-3)(m-1z0 ||
& &9l m>3.
m? =0 m=0
m=0

X, +X, =-2(2m-3)

Mat khac, theo hé thirc Vi-ét, ta ¢
XX, = m’

Laicg Lol _Xt% _ -2(2m-3) -12m+18 -2m’+2m’-12m+18
‘ X X, XX m? 3m? 3m?
2
3 3m? 3

D&u bang say ra khi m=3.
2.Ta co X +1—Jyo +4 =X —Yo +3 & X +1 =X =/Yo +4 —[V, +3.
o 1 1

JE+L+%,  JYo+d+Y,+3

/ 2 — — _ ’
Vay nén %o H=Yo 4 =% y°+3:>\/x§+1:,/y0+4:>x§+1:y0+4
X144y, +4 =%, +4Y, +3

:>(1—a)x2 :3:>x2:i>0:>1—a>0<:>a<1.
0 0 l_a

3. (4 diém)
3. Tim t4t ca cdc cdp s6 nguyén duong (X;y) thoa man: X’ —y* +4x—2y =18 .
4. Tim tat ca cc cip s6 (a;b)nguyén duong thda man hai diéu kién:
i) a,b déu khac 1 va wdc s6 chung 1én nhat cua a,bla 1.
ii) S6 N =ab(ab+1)(2ab+1) c6 duing 16 wdc sd nguyén duong..

Loi giai

1Tacd X' -y +4x-2y =18 & (X’ +4x+4)—(y* +2y+1) =21 & (x+2) —(y+1) =21
< (x—y+1)(x+y+3)=21.

Do d6 say ra cac treong hop sau:
X—y+1=1 Xx=9

+) = .
X+y+3=21 y=9
X—y+1=3 X=2

+) = .
X+y+3=7 y=2
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Cau 4:

2. Ta c6: N=ab(ab+1)(2ab+1)chia hét cho cdc sd: 1;a ;b(ab+1)(2ab+1);b;
a(ab+1)(2ab+1);ab+1;ab(2ab+1);2ab+1 ; ab(ab+1);N;ab;(ab+1)(2ab+1) ;
b(ab+1);a(2ab+1) ;a(ab+1); b(2ab+1) c6 16 wdc duong Nén dé N chi ¢ dung
16 wéc dwong thi a; b; ab+1; 2ab+1 la sd nguyéntd Do a, b>1=ab+1>2

Néu a;b cung lé thi ab+1 chia hét cho 2 nén 1a hop sd (v6 ly). Do d6 khong mat
tinh téng quat, gid st a chdn b 1é = a=2.

Ta cling ¢ néu b khong chia hét cho 3 thi 2ab+1=4b+1 va ab+1=2b+1 chia hét
cho 3 lahops6 (voly)=b=3.

Vay a=2; b=3.

(4 diém) ,

Cho tam gidc ABC nhon. Prong tron duong kinh BC cat canh AB va AC lan luwot tai D va E
(D #B,E #C).BE cat CD tai H. Kéo dai AH cit BC tai F.

1) Chiing minh céc t& giac ADHE va BDHF la t& gidc noi tiép.

2) Céc doan thing BH va DF cit nhau tai M, CH va EF cat nhau tai N. Biét rang t& giac
HMEN 1a tir giéc ndi tiép. Tinh s8 do BAC .

A

1) Chtitng minh t& gidc ADHE va BDHEF la tt gidc néi tiép. (Pon gian).

2) Céc doan thing BH va DF cat nhau tai M, CH va EF cat nhau tai N. Biét rang t& giac
HMEN 1a tir gide ndi tiép . Tinh 8 do BAC nhu sau:

BAC + DHE = MFN + BHC =180° (ttt gidc ADHE; HMEN ndi tiép).

~ o~ o~

Ma DHE =BHC (d6i dinh) suy ra BAC=MFN =F, +F, .Lai 6 F, =B;F,=C,;B,=C,

—~ ~

(tt gidc BDHF, CEHF, BCED néi tiép) = F, =F, =B, = B,.
Do d6 BAC = 2B, = 2(90° -~ BAC | = 3BAC =180° = BAC = 60°
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Cau5: (2 diém)
Véi x, y 1a hai s6 thuc thoa man y* +3y? +5y+3:11\/9— x? —\/9X4 —x® . Tim gid tri 16n

nhat va gia tri nho nhat ctia biéu thiee T = x—y +2018.

Diéu kién —-3<x<3.

y?+3y2 +5y+3=119— x* —Jox* —x° <:>(y+1)3+2(y+1)=( 9—x? )3+2\/9—x2

c>a3+2a:b3+2b,(a: y+1;b:\/9—x2)

@(a3—b3)+2(a—b):Oc(a—b)(az+ab+b2+2):0

2
Do a2+ab+b2+2=(a+%bj +%b2+2>0 .
Suy ra
a-b=0y+1-/9-x* =0 y=19-x* -1 X-y=Xx-9-X° +1=4—(3—x+\/9—x2)£4
, 3-x=0 !
bang thtec xay ra khi < 942 0<:>x:3:>y:—1. Vay gia tri 16n nhat cta T la 2022
— X =
tai x =3; y=-1.
Ta lai co

X—y>1-3J2 <& x—y9-x2 +121-3V2 & x+ 32 29— x? < x? +6+/2x+18 29— X
2

& 2¢ +6v2x+9> 0 < (V2x+3) 20 (Pung).

Suyra T =xX—y+2018>1-32+2018 = 201932

Déng thiic xay ra khi chi khi \/§X+3:0<:>X:—¥ (thda man). Suy ra
y=—£—(1—3 2):3‘5_2 .
2 2

—32 3\5—2.

Vay GTNN T Ia 2019-3v2 tai =Sy =

Cau 6: (2 diém)
Cho tam gidc déu ABC . Mot diém M nam trong tam giac nhin doan thang BC dudi mot
géc bang 150°. Chting minh MA® > 2MB.MC .

A
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Cau 14:

Cau 15:

Trén ntta mat phang bo AB khéng chura diém M,14y diém E sao cho AAME déu; trén ntta
mét phang bo BC khong chura diém m,1ay diém F sao cho ACMF déu.

Ta c6 MAE + BAC =60° = MAB + BAE = MAB + CAM = BAE = CAM = ABAE = ACAM
(c—g-c).Suyra BE =CM; ABE = ACM .

Twong tu MCF = ACB =60° = MCB + BCF =MCB+ACM = BCF=ACM . Ta %
BE =CM;CM = CF = BE = CF; ABE = ACM; ACM = BCF = ABE = BCF .

Suy ra ABAE = ACBF (c—g—c)= AE = BF. Ma AE = AM = BF = AM.

Mit khac BMF = BMC — CMF =150° —60° =90° . (ACMF déu, nén MF = MC )
Xét ABMF : BMF =90° = BF2 = MB? + MF2 = MA? = MB? + MC? > 2MB.MC (ACMF
déu MF=MC).

STT 13. PE THI CHON HSG TINH PONG NAI
NAM HOC 2017-2018
Nguoi giai dé: Summer Duong

Cho a, b, c la ba s6 thuc duong thoa : ab + be+ ca =1. Tinh gid tri biéu thuc

T R i

(1+a2) (1+b2) (l+c2)

Loi giai
Ta cé: ab +be+ ca =1. Khi d6 1+b? =ab+bc+ca+b® =(a+b).(b+c)
Tuong tu: 1+¢” =(a+c)(c+b);1+a* =(a+b)(a+c)

Vi a, b, cla ba sO thuc duong, ta co:

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

(a+c)(a+b)

=alb+c|=a(b+c)

Tinh duwoc cac biéu thikc twong tu ta duoc:
P=a(b+c)+b(a+c)+c(a+h)
=ab+ac+ba+bc+ca+ch=2(ab+bc+ca)=2

Giai cac phuong trinh sau:
a) X' +2x° =4x+4

b) iz+\/x+ :1+\/2x+1
X X

Loi giai
a) Taco
x*+2x} =4x+4
4 3 2 2
S X H2XT+ X=X +4X+4
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=N xz(x2 +2x+1):(x+2)2

X(X+1)=x+2 x2 =2
o =
x(x+1):—x—2 X2 +2x+2=0

Vi X% +2x+2 = (x+1)" +1> 0 nén phuong trinh c6 nghiém 1a x =/2;x = —/2

b) dieu kién: xz-%

-

&y =2 Vx2

» (1=%)-(V2x+1=x+2) = (V2x+1-x+2 ) (Vax+1+x+2)
@iz.(l—x).(m—M):x—l

X

1—x).[%(m—M)+1}=o

=

—~

=1-x=0 (do %(\/2x+1—\/x+2)+1> oj
X

< x=1
Vay: x =1 la nghiém ctia phuong trinh.

Cau 16: Cho a, b, c 1a ba s6 khong am c¢6 tong bang 1. Chting minh:
a) 3(ab+bc+ac)<1
b) a’+b*+c’ 2 4(ab+bc+ac)-1
Loi giai
a) Ta ¢, a, b, c 1a ba s8 khong am c6 tong bang 1
3(ab+bc+ac)s(a+b+c)2 <1
b) a’+b*+c”*>4(ab+bc+ac)-1
< a’+b*+c’+1>4(ab+bc+ca)
< a’+b*+c®—ab-bc—ca+1-3(ab+bc+ca)=0
Theo cau a, 3(80+bC+ac) <1 {5 6 chiing minh & +b”+¢” —ab—bc—ca >0
That vay,
2a” +2b* +2¢* —2ab—2bc - 2ca >0

<:>(a—b)2+(b—c)2+(c—a)2 >0

Déng thtec ludn ding
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Cau 17: Cho tam gidc ABC c6 ba géc nhon va ndi tiép duong tron ( O), ( AAB > AC). Hai tiép tuyén
cua (O)taiBvaC cit nhau tai K. Duong tron tam K ban kinh KB cit tia AB, AC Tan luot tai
D va E (D khéc B, E khac C) Goi M la trung diém cua BC.
a) Ching minh: D, K, E thdng hang.
b) Chtmg minh : BAM = CAK
NB  AB?

) Goi N la giao diém ctia AK va BC. Chttng minh: —=—
NC AC

Loi giai
a) Vi hai duong tron ( 0), ( K) cat nhau tai B va C nén OK vudng géc BC tai trung diém M
cua BC.
Ta cd: 0BC = OKB ( cung phu BOK)

Ma OKB = %B‘ KC nén OBC = ~BKC

N

Pudng tron (K) ta c: CBE = CKE

Suy ra: OBE = OBC + CBE =%m+%m=%m=m
Do d6, DBE = DBK + KBE = OBE + KBE = OBK = 90°
DE la duong kinh ctia dwong tron ( K)

Suy ra: D, K, E thang hang.

b)

Do ABC = AED ( cung phu DBC )

Suy ra AABC ~ AAED ( g-g)

Ma AM, AK la hai trung tuyén tuong ting ctia AABC ,AAED
Suy ra AABM ~ AAEK

=>BAM = EAK hay BAM = CAK ( dpcm)

A
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c) Goi I, L, H, J Ian luot 1a hinh chiéu cta cac diém C,B, D, E 1én duong théng AK nhw hinh
veé.
Vi AABL ~ AADH nén suy ra

BL AB BL — AB.DH

e @)
DH AD AD
Vi AACI ~ AAE] nén suy ra
Cl_AC_ o _ACEl
EJ AE AE
Vi AAED ~ AABC nén suy ra
AE AB
G
AD AC

ViADHK = ACJK (ch — gn) nén suy ra DH = EJ (4)
Tix (1), (2), (3),(4) suy ra
BL ABDH.AE AB AE
Cl  ACEJDA AC AD
_AB AB AR’

~ AC'AC AC?

Cau 18: Cho tam gidc ABC c6 A = 60° va do dai ba canh BC = a, CA =b, AB = c 1a ba s6 nguyén
khac nhau
a) Chitng minh : a® =b*+¢* —bc
b) Gia stv b < ¢ . Chting minh: b >3
Loi giai

a) Ap dung dinh 1i ham cosin ta c6
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Caul.

Cau 2.

Cau 3.
Cau 4.

Cau 5.

a’ =b*+c? - 2bccos A=b’ +c* - 2bc cos 60°
=h*+c’ -bc
b) Ta cd, ba canh ctia tam giac la ba s6 nguyén khac nhau, b <c suy ra
b<a<c
Néu b=1 thi ttr cau a ta co:
c’—a’=b’-bc=1-c=>c<l=c<b ()
Néu b=2 thi ttr cau a ta co:
c’—a’=b*-bc=4-2c=c<2=c<b ()

Do d6 b>3 (dpcm).

STT 15: DE THI CHON HOC SINH GIOI TINH HA GIANG
NAM HOC 2017 - 2018
Nguoi giai: Tran Thé Do - THPT Bac Pong Quan — Thai Binh.

Nguwoi phan bién:

a. Cho x=\/4+\/7—\/4—\/7.Tinh A:(x4—x3—x2+2x—1

)2017

b. Cho a,b, ¢ 1a cac s6 htru ti d6i mot khac nhau.

: 1b)2 st 1 1ibinh phuong ciia mot s§ hitu t.
a_

Chtmg minh rang: A=
SIS (b-cf (c-a)

2X 13x
2 to.2 -
2X°—=5x+3 2Xx°+x+3

a. Giai phuong trinh:

b. Cho P(x) =x*+ax+b véi a,be N .Biét P(1)=2017. Tinh P(3)+P(-1).

Tim cac s6 nguyén duong N sao cho n* +n®+1 1a s3 chinh phuong.
Cho a,b,c > 0. Ching minh réng:

b? +¢? +cz+a2 +a2+b2

>2 b .
- 5 - (a+b+c)

Cho AABC vudng can tai A. Goi D la trung diém BC. Ldy M bat ky trén canh AD,
(M #AD). Goi N,P theo thtt tw 1a hinh chi€u vudng géc cia M xudng cic canh
AB, AC va H 1a hinh chiéu cia N xudng duong thang PD.

a. Chttng minh AH 1L BH .

b. Duong thing qua B, song song véi AD cat duong trung truc ctia AB tai | .
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Chting minh ba diém H,N, | thang hang.

............ HET.............
HUONG DAN GIAI
Cau 1.
a. Ta c6: x\/§=\/8+2\/7—\/8—2\/7:(ﬁ+1)—(\/7—1)=2 = x=42.
Vay A=1.
b. Ta co:
( S T
a-b b-c c-a
I S S S 2 N 2 N 2
(a—b)2 (b_c)z (C_a)z (a—b)(b-c) (b-c)(c-a) (c-a)(a—b)
1 1 1 2(c—a+a-b+b—c)
= =+ =+ =+ — —
(a-b)" (b-c)" (c-a) (a-b)(b-c)
I SR S
(a-b)" (b-c)* (c-a)’
Cau 2.

a. bKXDb: x =1, x;t%

Xét X =0 khong la nghiém.

Xét X # 0, phuong trinh da cho twong duong véi 2 + 13 =6.
3 3
2X—=5+— 2X+1+—
X X
. 3 2 13 )
Dit 2x-5+=—=ttaduoc —+——=6 < 2°+7t-4=0 < (2t-1)(t+4)=0
X t t+6
t=2
= 2
t=-4
1 3 1 x—E
Véit===2x-5+>== =|" 4.
2 X 2 K= 2

Véit=-4 :>2X—5+§:—4 = 2x* = X+3=0 vo6 nghiém.
X

Vay phuong trinh co6 tap nghiémla S = {%, 2} .
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b. Vi P(1)=2017 = 2017 =1+a+b = a+b=2016.

Do d6 P(3)+P(-1)=(9+3a+b)+(1-a+b) =10+2(a+b) =4042.
Cau 3.
bit A=n*+n®+1.

Vé6i n=1 thi A=3 khong thoa man.
Véi N2 tacd 4A=4n" +4n’ + 4.

2

Xét 4A—(2n2+n—1)2 =3n%+2n+3>0 :>4A>(2n2 +n—1)
Xét 4A—(2n% +n) =4-n? <0 = 4A<(2n+n)’.
Vay 4A:(2n2+n)2:>n:2.

Véi n=2 thi A=25 thda man bai toan.

Cau 4.
2 2 2 2

b’+c®> c*+a® a’+b? (bc ca abj
+ + >2| —+—+—

Ap dung bat danet thizc Cauchy ta c6
pcung 8 f b c a b ¢

=(%+Ej+(g+a—bj+[a—b+ﬁjz2(a+b+c).
a b b ¢ c a

D4u bang xay ra khi a=b =c.

Cau 5.

a. Duong thang qua B song song véi AC cat tia PD tai E.
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Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Lién hé tai liéu word mon toan zalo: 039.373.2038

Ta c6 BE =PC =BN suy ra ABEN vudng can tai B.

Do NBE = NHE =90° nén B,H ciing thudc duong tron dudng khinh NE.

Suy ra NHB = NEB = 45° (1)

Twong tw hai diéfm AH cung thuoc duong tron duong kinh PN suy ra
AHN = APN =45 (2)

Tt (1) va (2) suy ra AHB =90° hay AH L BH.

b. Tt gia thiét suy ra AIB =90° nén | 1a diém chinh gitta clia cung AlB ciia duwong tron
duwong kinh AB.

Mat khac, theo két qua cau a thi tia HN la tia phan giac cta AHB va AHB 1a goc ndi tiép

chan cung AlB ctia duong tron duong kinh AB nén HN phai di qua |. Do d6 ba diém
H,N,| thang hang.

PE THI HOC SINH GIOI LOP 9 THCS MON TOAN THANH PHO HO CHi
MINH
NAM HOC 2017-2018
Nguoi giai dé: Hoang Diéu
Nguoi phan bién:

(3 diém)
1
Cho hais8 a , b thoa diéu kién: a*+b*=1a"+b* = rE

Tinh gia tri ctia biéu thiee P =a® +b™*.

A
(3 diém)
Giai phuong trinh: V5-x+2v3+Xx =6.
(2 diém ) ) \\
Hinh bén géom 9 hinh vudng giong hét nhau, moi hinh vuong
c6 dién tich 4 cm?. Céc diém A,B,C,D 1a dinh cta cc hinh B M

vudng. Diém E nam trén doan CD sao cho AE chia 9 hinh

vudng thanh hai phan c6 dién tich bang nhau. Tinh d6 dai 0"~ g
doan CE .

(4 diém)

1) Cho hai s8 thuc X , y . Chting minh rang (1+ XZ)(1+ yZ)Z 2X(1— yz).
2) Cacsd A;B;C;D;A+C;B+C; A+ D;B+D la tam s0 tw nhién khac nhau tir 1 dén 8.
Biét A la s6 16n nhét trong cacs6 A,B,C,D .Tim A . £ D
(5 diém)
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1) Cho nira dudng tron (O) duong kinh AB =4cm. Géc DAB =30° va cung DB la

mot phan cta duwong tron tam A . Tinh dién tich phan t6 dam.

2) Cho tit gidc nodi ti€p ABCD c6 hai duwong chéo vudng goc véinhau tai | . Duong
thang qua | vuong goc AD cat canh BC tai N . Puong thang qua | vudng goc
BC cat canh AD tai M. Chiing minh rdng néu AB+CD =2MN thi ABCD la hinh
thang.

Cau 24: (3 diém)

Mot 6 to du dinh di tir thanh phd A dén thanh phd B véi van toc khong déila vkm/h.

néu van toc 6 t6 do tang thém 20% thi nd sé€ dén B sém hon dy dinh 1 gio. Tuy nhién sau

khi di dwoc 120 km véi van téc V , 6 tO tang thém 25% va dén B sém hon dy dinh 48

phut. Tinh quang duong gitta hai thanh pha.

STT 01. LOI GIAI PE THI HOC SINH GIOI LOP 9 THCS MON TOAN

THANH PHO HO CHI MINH
NAM HOC 2017-2018
Nguoi giai dé: Hoang Diéu

Bail: (3diém)
1
Cho hai s6 a , b thoa diéu kién: a*+b*=1a*+b* = rE

Tinh gia tri caa biéu thiec P =a**® +b™ .

Loi giai
Ta ¢6 a“+b“=£<:>(a2+b2)2—2a2b2=1:>a2b2=1:az(l—a2)=E
2 2 4 4
4 2 2 2 » 1 , 1
4a* —4a +1=0<:>(2a —1) =0=a =E:>b =3

1009 1009 1 1009 1 1009 1
Dodé P=(a’) " +(b?) =(§j +(E) = i
Bai2: (3 diém)
Giai phuong trinh: v5-Xx+2v3+x=6.
Loi giai

DKXD: -3<x<5 . Binh phuong 2 vé€ cua phuong trinh ta duoc:
5-X+4,/(5—x)(x+3)+4(3+x)=36 < 4,/(5-x)(x+3) =19-3x

V6i DK: —-3<x< % . Ta ¢6 phuong trinh

16(5-x)(x+3)=(19-3x)’
& 25x2 ~146x+121=0
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& (x-1)(25x-121)=0

< x=1hay x= % ( thoa méan diéu kién)

Vay phuong trinh c6 tap nghiém S = {l; %} 4 W
N
Bai3: (2diém) \
Hinh bén gdém 9 hinh vudng giong hét nhau, mdi hinh
vuong c6 dién tich 4 cm?. Cac diém A,B,C,D la dinh p L

ctia cac hinh vuong. Diém E ndm trén doan CD sao cho
AE chia 9 hinh vuong thanh hai phéan c6 dién tich bfmg o C E
nhau. Tinh d6 dai doan CE .

Loi giai
Mbi hinh vuong co dién tich 4 cm® nén mdi hinh vuong nho co6 canhla2 cm .

S0 = Sosmc +%89hinhvuong = 4+%.9.4 =cm?®

= %OA.OE —22=0E :%‘2 :1—21(cm) (vi OA=4.2=8cm).

Vay CE =OE-0C =1—21—2=%(cm)).

Bai 4: (4 diém)

1) Cho hai & thuc X , y . Chiing minh rang (1+X*)(1+y?) = 2x(1-y*).
Loi giai

Ta c6 (1+ xz)(1+ y2) > 2x(1— y2)

& XPyP X2+ Y 41> 2x - 2xy?

& (x2 —2x+1)+(x2y2 +2xy° + yZ) >0

& (x=1)" +(xy+y)* >0 (bét ding thirc ding).

Vay (1+X°)(1+y?) 2 2x(1-y?)

2) Cacs6 A;B;C;D;A+C;B+C;A+D;B+D la tam sd ty nhién khac nhau tir 1 dén 8.
Biét A la sd 16n nhat trong cacsd A,B,C,D . Tim A .
Loi giai
Ta c6 tong cua 8 s0: 3(A+B+C+D)=36< A+B+C+D =12 (1)
Ma B+C+D=>1+2+3=6= A<6.

Honntta 4A>A+B+C+D=12< A>3.
Néu A=4= B,C,D e {12;3} = B+C + D =6. Diéu nay méu thuan (1)
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Bai 5:

Néu A=5=B,C,De{1;2;3;4}. (1)=B+C+D=7.Dodé B,C,De{12;4}.
Do A+Dva A+Cbéhonbang8nén C,D#4 = B=4. Néu C=1,D=2 thi
A+C=B+D=6lavoly.Néu C=2,D=1thi A+D=B+C=6lavoly.

Do d6 A chicé théla 6, suy ra B,C,D €{1;2;3;4;5} . Tt (1)tacé B+C+D=6.Do
d6 B,C,De{1;2;3}. Honnita A+D,A+C<8nén C,D#3 ,suyra B=3.Vdi
C=1,D=2 hay C=2,D=1 déu thoa man yéu cau dé bai. Vay A=6.

(5 diém)
1) Cho nira duong tron (O) duong kinh AB =4cm. Goéec DAB =30° va cung DB la
mot phan cta dwong tron tam A . Tinh dién tich phan t6 dam.
Loi giai
2
phan trdng - SAOAE + Squat OBE - \/5 + ?

. = + N
phan t6 dim nita hinh tron quat ABD phan trang

=27r+4?7[—2(\@+2—”J

3
=27-2\3
2) Cho tit gidc nodi ti€p ABCD ¢ hai duwong chéo vudng goc véinhau tai | . Duong
thang qua | vuéng géc AD cat canh BC tai N . Duong thing qua | vudng goc
BC cat canh AD tai M. Chiing minh rdng néu AB+CD =2MN thi ABCD la hinh
thang.

A (@) B

Loi giai

D
Goi K la giao diém caa MI va BC
Goi F latrung diém cua BD
Ta c6: BIK =KIC (cung phu véi IBK ) va MDI =KIC (2 gbc ndi tiép cung chan AB
caa (0)).
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Bai 6:

— BIK = MDI ma BIK = MID (2gécd€)'idinh)nén®=|\m:>AMIDCéntai M
= MI = MD.

MAI = MIA = AMAI can tai M = MI = MA.
ma Ml =MD = Ml = MA= M la trung diém ctia AD.

Ta c6 MF =%AB;NF :%DC

ma AB+CD=2MNnén 2MF+2NF=2MN=MF+NF=MN=M,F,N  thang
hang.
Tt d6 suy ra AB//CD nén ABCD 1a hinh thang.

(3 diém)
Mot 6 t6 du dinh di tir thanh phd A dén thanh phd B vdi van tdc khong d6ila vkm/h.

néu van toc 6 to d6 tang thém 20% thi nd sé dén B sém hon du dinh 1 gio. Tuy nhién sau
khi di dwoc 120 km vdéi van téc V , 0 tO tang thém 25% va dén B sém hon dy dinh 48
phut. Tinh quang duong gitta hai thanh phd.
Loi giai
. 48 4

Do6i don vi: 48 phut =—=— (gio

1:43p s "5 (89
Goi s(km)la quang duong gitta hai thanh phd Ava B (5>0)

Néu van t6c 0 to do tang thém 20% thind sé dén B sém hon dy dinh 1 gio nén ta

s s S
cb phuwong trinh: —— =lev=—(1
phtong v V+20% sV
Sau khi di dwgc 120 km véi van tde v, 0 to tang thém 25% va dén B sém hon du
120 s -120 s 4

dinh 48 phiit nén ta c6 phuwong trinh: =——— (2
' P P & s Vv+25%v v 5 @)

S
V=—

v=060
=
120 s-120 _i_f s =360

S _v+25%v_v 5

Vay quang duong gitra hai thanh phd A va B.la 360 km.

T (1) va (2) ta c6 hé phuong trinh:

LOI GIAI PE THI HOC SINH GIOI LOP 9 THCS MON TOAN

THANH PHO HA NOI
NAM HOC 2017-2018

Biil (5.0 diém)

a) Cho céac s0 thuc a,b,c thoaman a+b +c =2018 va +

Lt 0 2017 e

+ =
b+c c+a a+b 2018

tri ctia biéu thirc

a b c
P = + +
b+c c+a a+b
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b) Tim t4t ca cdc cip s nguyén (x,y ) thoa man phuong trinh
_rmy 7
X +xy +y> 13
Bai2. (5.0 diém)
a) Giai phuong trinh
6x % +2x +1=3x/6x +3.
b) Giai hé phuwong trinh
{xS +x+2=y> =3y’ +4y
2Jx+2=y +2
Bai3. (3.0 diém)
a) Ching minh rang khong ton tai cac s6 nguyén duong m,n,p véi p nguyén td thoa
man
m2019 +n2019 :p2018
b) Cho x,y,z>0 thoaman x +y +z =3. Tim gia tri nho nhat ctia biéu thic
x z
- y3+16+z3i16+x3+16
Bai4. (6.0 diém). Cho tam giac ABC c6 ba géc nhon vdi AB <AC <BC , ndi tiép
duwong tron (0 ) Goi H lahinh chiéu ctia A 1én BC , M la trung diém cua AC va P

la diém thay doi trén doan MH (P khac M va P khac H).

a)  Chting minh rang BAO <HAC

b) Khi APB <90°, chiing minh ba diém B, 0, P thing hang.

¢) Puong tron ngoai tiép tam gidc AMP va duong tron ngoai tiép tam giac BHP cat
nhau tai Q (Q khac P ). Chiing minh rang duong thang PQ 1ludn di qua mot diém cd
dinh khi P thay doi.

Bai5. (1.0 di€ém) Cho da gidc déu 2 dinh ndi ti€p duong tron (0 ). Chia 2n dinh nay
thanh n cip diém, mdi cdp diém nay thanh mot doan thang (hai doan thang bat ki
trong s6 n doan thang dugc tao ra khong c6 dau mut chung).

a) Khi n =4, hay chi ra mét cach chia sao cho trong bén doan théng dwoc tao ra
khong c6 hai doan nao cé dd dai bang nhau.
b) Khi n =10, chiing minh rang trong mudi doan thang dwoc tao ra ludn ton tai hai

doan thang c6 d6 dai bang nhau.

Huéng dan
Bail.
a) Tu gia thiét, ta cd

P:(a+b+c) ! + ! + ! —3=2018.w—3:2014.
2018

b+c c+a a+b
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b) Diéu kién: x> +xy +y* #0. Tk phuong trinh suy ra x —y =#0. Bay gio ta viét lai
phuong trinh da cho dwéi dang
13(x—y):7(x2+xy +y2) (1)
Twr dy, ta ¢6 13(x —y ) chia hét cho 7. Ma (14,7=1) nén x —y chia hét cho 7. (2)

Mit khéc, talai cd x* +xy +y° :i(x —y )2 +%(x +y )2 Zi(x —y )2
Do d6, két hop vdi (1), ta suy ra

13(x—y)2%(x—y)2

T d6, voichay x —y #0, tacd danh gia O<x —y <%. Két hgp vdi (2), ta dugc

x—y=7vax*+xy+y>=13.

{ =3
_y = -4
Giai hé phuong trinh {i2 +yxy Zy ) =13:> {)’ -

Bai 2.

a) Diéu kién: x > —%. Do 6x*+2x +1="5x2+(x +1)" >0 nén tir phuong trinh ta suy ra

x >0.Bay gi0, ddt a=v6x +3,ta cd 6x7 +2x +1=6x" +%az nén phuong trinh ¢6
thé dwoc viét lai thanh
6)c2+la2 =3xa,
3
hay (a—6x)(a—3x):O.
Ttr day, ta c6 a =3x hodc a=6x .
e Véia=3x,tacd 9x’ =6x +3. Tir day, vdichuy x >0, ta giai duwgc x =0 .

e Vdia=6x,tacd 36x° =6x +3. Tir day, vdichuy x >0, ta giai duoc

1+\/B

12

Vay phuong trinh da cho c6 hai nghiém x =1 va x =

1++/13
12
b) Diéu kién: x > -2. Ttt phuwong trinh thit hai, ta suy ra y >-2. Phuong trinh thit

nhat ctia hé cé thé dwoc viét lai thanh

2y +1=y+2

hay

(o +1-1) =o.
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Giai phuong trinh nay, ta duoc y =0. Mot cach twong tng, ta c6 x =—1. Vay hé
phuong trinh da cho c¢6 nghiém (x,y ) duy nhatla (-1;0).
Bai 3.
a) Gia st ton tai bo s6 (m,n,p) thoa man yéu cau dé bai. Dé thdy O<m, n<p.
Phuong trinh da cho ¢6 thé duoc viét lai thanh
(m +n)A :pzmg, 1)

2018 2017 2017 2 2017 2018

trong do A =m m- ' n+m> 'n —...—mn~"" +n

Néu A khong chia hét cho p thitwe (1), tacd A =1 va

2018 __ 2019 2019

m+n=p m~= " +n

2018

Tir d6 dé thdy m =n =1 va p™"® =2, mau thuan. Vay A chia hét cho p .

Do m +n >1 nén tte (1) suy ra m +n chia hét cho p . Khi do, ta cd

A =2019m™"* (mod p).
Do A chiahétcho p va 0<m < p nén tit két qua trén, ta suy ra 2019 chia hét cho p,
hay p =2019. Tt day, dé thay m va n khac tinh chén 1, hay m # n.

Bay gio, ta viét lai phwong trinh da cho dudi dang)\ (m ’ )673 + (n3 )673 =2019"",
hay (m +n)(m2 —mn +n2) =2019""8,
trong do, B :(m3)672 —(m3)671 (113)+...—(m3)(1/13)671 +(n3)672. Do m #n nén
m*—mn+n’ :(m —n)2 +mn>1,tr ddtacd m> —mn+n* chia hét cho 2019. Tuy
nhién, diéu nay khong thé xay ra do

m?* —mn+n* =3n’ (mod 2019)

m?®—mn+n® =0 (mod 2019).
Vay khong ton tai cac s6 m,n,p thda man yéu cau dé bai.

b) Ta sé chitng minh P 2% voi dau bgmg dat duoc tai (x V2 ) = (0,1,2) (va cac hoan

vi vong quanh ctia bo nay). Bt ddng thikc P > % tuong duwong vdi

16x 16y 16z 8
3 T T3 22
y'+16 z°+16 x°+16 3

16x 16y 16z 8
X —— +Hy-—— +z—— SX+y+z-——=
y +16 z°+16 x +16 3

Mot cach twong duong, ta phai chitng minh

hay

xy’ yz°® zx’ 1
3 T3 T3 <3
y +16 z°+16 x +16 3

Khong mat tinh tong quét, gia st y nam gitta x va z . Ta co:

ey
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y 416 =(y +4)(y —2) +12y 212y

2

Yy
y +16 12

Danh gia twong tu, ta cling co

nén

yz°® <y22 zx’ <ZX2

23416 127 xP+16° 12

Suy ra

xy® yz* zx’ <xyz+yzz+zx2 (2)

T+ — <
y'+16 z°+16 x +16 12

Do y némgi&a X va z néntacod (y —z)(y —Z)SO, suyra y’+zx <xy +yz va
xy?+zx? <xy’+xyz . Tir d6, ta cd danh gia
xy2+yzz+zx23y(x2+xz+22)Sy(x+z)2:y(3—y)2:4—(4—y)(y—1)234 (3)
Tir (2) va (3), ta thu duoc (1). Vay min P =é.

Bai 4.

I

a) Tacd ACB = %sd/ATB = AOB (tinh chdt goc ndi tiép chin cung). Ma OA =0B nén

BAO =ABO , suy ra AOB +2BA0 =90".
Tix day, ta c6 2ACB +2BAO =90, hay
BAO =90° ~ACB =HAC (vi AHC =90").
Vay BAO =CAH .
b) Xét tir gidc APHB , TA CO APB =AHB =90 (g7). Ma hai goc nay cing nhin canh AB

nén tk giac APHB noi ti€p. Suy ra ABP =AHP (cing chan cung AP ) (1)
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Xét tam giac AHC vuong tai H c6 M latrung diém ctia AC nén MH =MC =MA
(duwdng trung tuyén bang nita canh huyeén). Tt d6 suy ra
AHP =AHM =MAH =CAH =BAO =ABO (2)
T (1) va (2), ta co ABP =ABO nén cac tia BO va BP trung nhau. Tt d6 suy ra ba
diém B, 0, P théng hang.
c) Taco ti gidc BOPH ndi tiép va hai gobc BOP , BHP & vi tri d6i nhau nén
BOP =180" —BHP = PHC =MHC .
Mat khéc, talai c6 MH =MC (chitng minh trén) nén
MHC =MCH =ACB .

Tt day, ta suy ra
BOP =ACB
Lai c6 tir giac AQMP ndi tiép nén AQP =AMP =AMH (cing chan cung AP).

Ma AMH =MHC +MCH =2MCH =2ACB (tinh chét goc ngoai) nén
AQP =2ACB
Tir &6 AQB =AQP —BOP =ACB .
Hai géoc AQB va ACB cung nhin canh AB nén tt gidc AQCB noi ti€p. Bay gio, goi 1
a giao diém khéc P ctia PQ va (0).Tacé BQI =BOP =ACB = AQB

nén sdBA=sdBI , hay BA =BI .Suy ra I la giao diém khac A cua cac duong tron
(B,BA) va (0), tic I <8 dinh. Vay dudng thing PQ luén di qua diém I 8 dinh.
Bai 5. Ta déanh s6 2n dinh cua da giac tir 1 dén 2n . Khi d6, d6 dai cua doan théng
ndi hai dinh c6 thé coi tuong ting véi s6 luong cung nhé nam gitta hai dinh d6, ciing
chinh 14 chénh 1éch gitra hai s thit tu theo mod n r6i cong thém 1. Sy ton tai hai cap
doan thang c6 d6 dai bang nhau trong dé bai tuong ting véi viéc ton tai hai cap dinh
o sy chénh 1éch gitra cac so thi tw béng nhau theo mod » .
a) Ta can chira cach chia cap 8 so tit 1 dén 8 sao cho khong cé hai cdp nao c6 chénh
léch giong nhau theo mod 4. Cu thé 13, (1,4), (2,6), (3,5) va (7,8) vOi cac chénh
léchla 3, 4, 2, 1, théa man dé bai.
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b) Gia st ton tai cdch ghép cip (a.b,), (a,.b,), ..., (a.b;,) cho cdc s8 tir 1 dén 20 sao
cho khong c6 hai s6 nao c6 cung sd du khi chia cho 10. Suy ra
la, =by|+|a, b, |+ ... +|a, —b,o| =0+1+..+9 (mod 10)
la, =b,|+|a, —b,|+...+|a, —by|=5 (mod 10)
Do d6 tong |a, —b,|+|a, —b,|+...+|a,, —b,o| 1a s61&. Chti y rang v6i moi x,y nguyén
thi [x —y| c6 cling tinh chdn 1é véi x +y . K&t hop véi két qua trén, ta suy ra tong
(a,.b,)+(a,.b,)+...+(a,.b, ), cling 1é. Mt khdc, ta lai c6
(a,b,)+(ay.b, )+ ...+ (ay.byy ) =1+2+...+20 =210 1a s§ chdn. Mau thuan nhan duoc

cho ta két qua can ching minh.

STT 18. PE THI CHON HSG TINH HA TiNH
NAM HOC 2017-2018
Nguoi giai dé: Nguyén Manh Hung

Nguoi phan bién: Bui Minh Sang

I1- PHAN GHI KET QUA (Thi sinh chi ghi két qua vao to gidy thi)

Caul:

Cau 2:

Cau 3:

Cau 4:

Tim s0 canh ctia da giac 16i c6 27 dwong chéo.
Cho a =2017 va a,,, =a,+2017 voimoi n>1, ne N. Tim a,y,.

5ab

Cho 4a” +b* =5ab v6i b>2a>0. Tinh gid tri chia p=———.
3a° +2b

Hai vat chuyén dong trén mét duwong tron c6 chu vi béng 200m, van tOc vat thi

nhdtla 4m/s, van toc vat thi haila 6m/s. Hai vat xuat phat cuing mot thoi diém

71

Lién hé tai liéu word mon toan zalo: 039.373.2038



Website: tailieumontoan.com

Cau 5:

Cau 6:

Cau7:

Cau 8:

Cau 9:

tai mot vi tri va chuyén ddng cuing chiéu. Hoi sau 16 phuat vat th hai vuot 1én
triede vat thte nhat may lan? (khong ké luc xudt phat)

C6 bao nhiéu tam giac khac nhau ma d¢ dai cac canh 1a cac s6 tie nhién (cung don vi
do) thudc tap hop {1,2;3;4,5,6;7} .

Giai phuwong trinh Y1-x ++/x+3=2.

Cho cac s a,b théaman a®*+8b*=1-6ab.Tinh a+2b.

b*+c? =a?

Tim cédc sO nguyén duong a, b, ¢, (b>c) thda man )
e & (b>c) {2(a+b+c):bc

Biét khoang cach tur trong tam tam giac ABC dén cac canh tilé véi cacso 2; 3; 4 va
chu vi ctia tam gidc ABC la 26. Tim d0 dai cac canh tam gidc ABC.

Cau 10: Cho tam gidc ABC c6 A=30°; B=50°, canh AB=2y3. Tinh AC(AC+BC).

I1 - PHAN TU LUAN (Thi sinh trinh bay 10i giai vao to giay thi)

Cau 11: Giai hé phuong trinh {

2y? —x* =1
2(x3—y)=y3—x'

Cau 12: Cho tam giac ABC vudng tai A c6 AB < AC ngoai ti€p duong tron tam O. Goi D,

E,F lan luot 1a ti€p diém cua (O) véi cac canh AB, AC, BC. Goi | la giao diém

cua BO va EF. M la diém di dong trén doan CE. Goi H la giao diém cua BM va
EF.

a) Chting minh néu AM = AB thi cac t&t giac BDHF, ABHI ndi tiép.

b) Goi N la giao diém ctia BM va cung nho EF ctia (0), P va Q lan lwot 1a hinh

chiéu cta

N trén cac duong thang DE, DF . Chttng minh PQ < EF .

Cau 13: Cho X, y la cac s8 nguyén khong dong thoi bang 0. Tim GTNN cta

F =[5x* +11xy —5y?|.
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STT 18. LOI GIAI BE THI HSG TINH HA TINH
NAM HOC 2017-2018
Nguoi giai dé: Nguyén Manh Huing
I1- PHAN GHI KET QUA (Thi sinh chi ghi két qua vao to gidy thi)
Caul: Tim s6 canh cta da gidc 16i c6 27 duong chéo.

Loi giai

, s s 1n , n(n-=3
Goi s8 canh cua da giacI6ila n, (neN,n>3). Ta cd (2 ):27:>n=9.

Cau2: Cho a =2017 va a,, =a,+2017 véimoi n21, ne N. Tim a,,.
Loi giai
Tacéd a, =a,+2017=2.2017, a,=a,+2017=3.2017, ...
Do d6 a,,,, =2018.2017 = 4070306 .

Cau3: Cho 4a*+b*=5ab véi b>2a>0. Tinh gid tri ctia p=25Lb2.
3a” +2b
Loi giai
Ta c6 48’ +b* =5ab < (a—b)(4a—b)=0.Do b>2a>0 nén b=4a. Suy ra
20a’ 4

N
3a®+32a° 7
Cau4: Hai vat chuyén dong trén mot duwong tron cd chu vi béng 200m, van toc vat thir
nhétla 4m/s, van toc vat thi haila 6m/s. Hai vat xuat phat cuing mot thoi diém
tai mot vi tri va chuyén dong cting chiéu. Hoi sau 16 phut vat thi hai vueeot 1én
truede vat thie nhat may lan? (khong ké lac xuat phat)
Loi giai
Goi t la thoi gian d& hai vat gdp nhau tinh tir Itic xuat phat. Quang duong mdi vat
di dwgc dén lac gap nhau la S, =vit =4t, S, =v,t =6t. Vihai vat di cung chiéu nén
S,—S, =S = 6t—4t =200 = t =100 (giay).

Do d6 ctt sau 100 gidy ching gdp nhau mot lan. Vay sau 16 phut =960 gidy thi
chiing gdp nhau s6 Jan la [%} =9. Vay vat tht hai vueot 1én trudc 9 lan.

Cau5: Co bao nhiéu tam giac khac nhau ma d6 dai cac canh la cac so tu nhién (cung don vi
do) thudc tap hop {1,2;3;4;5;6;7} .

Loi giai
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Cau 6:

Cau7:

Cau 8:

(n+1)(n+3)(2n +1)} _ {8.10.15

— 50 o7
24 o4 } tam giac.

SO tam giac khac nhau la {
Giai phuong trinh ¥1-x++/x+3=2.
Loi giai

DKXD x>-3.Pbat J1-x=a; Vx+3=b>0.

a=0
Ta o a+bh=2 ( , 4) 0
acod =ala+a-4)=0= -
2
+
Tir d6 tim duoc tap nghiém cua phuong trinh da chola S = {1; %}
Cho cac s a,b théaman a®*+8b*=1-6ab.Tinh a+2b.
Loi giai
. 3 3 3 X+y+z=0
Taco X’+y°+2°=3xyz =
X=y=1
Do d6 a® +8b® =1-6ab < a° +(2b)’ +(-1)’ =3a(2b)(-)
a+2b-1=0 |a+2b=1
= = .
a=2b=-1 a+2b=-2
b*+c* =a?

Tim cédc sO nguyén duong a, b, ¢, (b>c) thda man )
e & (b>c) {2(a+b+c):bc

Loi giai
Taco b?+c®=a?=(b+c) —2bc=a’ = (b+c)’ —4(a+b+c)=a’
= (b+c-2)" =(a+2)",

Vib>c>1nén b+c-2>1do6 dé
b+c-2=a+2=>a=b+c-4=b’+c’=(b+c-4) = (b—4)(c-4)=8.

Vi b-4>c—-42>-3 nén cb cac truong hop sau

b-4=8 b=12

THI1: = =a=13
c-4=1 c=5
b-4=4 b=8

TH2: = =a=10
c—-4=2 Cc=
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Cau 9:

Cau 10:

Biét khoang cach ttr trong tam tam gidc ABC dén cac canh tilé véicacso 2; 3; 4 va
chu vi ctia tam giac ABC la 26. Tim d¢ dai cdc canh tam gidc ABC.

Loi giai
Goi d6 dai cac canh BC=a, AC=b, AB=c. D0 dai cac duong cao ké tir dinh A, B
, C lanluwotla x, y, z. Khoang cach tir trong tam tam gidc ABC dén cac canh ti &

véicécs@'Z;3;4néntacégz%:izk.Métkhécax=by=cz=28ABCnén
a 1 ¢ a 1 ¢ a+b+c

I:I:I:I:I:I: 3 =24k .Suyra a=12; b=8; c=6.

X y z 2k 3k 4k 12k

Cho tam gidc ABC ¢4 A=30°; B=50°, canh AB=2y3.Tinh AC(AC+BC).
Loi gii

A,
i ~

Ao\ 507 ~_

S50t T~

Ké dwong phan giac CD.
Ta c6 ACB=100° = BCD = ACD =50°.

Suy ra tam gidc BCD can tai D. Suy ra BD =DC.

Lai co0 AADC# AACB :A—Czﬂ = AC? = AB.AD.
AB C
Va £=9:> AC.BC=ABCD.
AB C

Suy ra AC.BC + AC? = AB(AD+CD) = AB(AD +BD) = AB? =12 hay
AC(AC +BC)=12.

I1 - PHAN TU LUAN (Thi sinh trinh bay 10i giai vao to giay thi)

Cau 11:

2y* —x* =1

Giai hé phuong trinh .
{Z(X3 —y)=y*-x

Loi gidi
Thay 1=2y? —x* va phuong trinh thtt hai ta c6

2x° —2y(2y2 —xz): y3—x(2y2 —x2)<:> x*—5y* +2x°y +2xy’ =0. Dat y=xt duoc
x* (5t° —2t* — 2t -1) =0.
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Xét x=0, thay vao phuong trinh thit hai ta duoc y(y*+2)=0=>y=0 khong thoa

man phuong trinh th nhat.

Xét 5t° —2t* 2t -1=0 <> (t-1)(5t° +3t+1) =0 <>t =1. Do d6 y =X, khi d6 ta c6 hé
x* =1

hwong trinh & X =41,
P & {x(xz—l)o

Vay hé phuong trinh ¢6 nghiém (X;y) e {(—1; -1), (1;1)}.

Cau 12: Cho tam gidc ABC vudng tai A c6 AB < AC ngoai tiép duong tron tam O. Goi D,
E,F lan luot la ti€p diém ctia (O) véi cac canh AB, AC, BC. Goi | la giao diém

cua BO va EF. M la diém di dong trén doan CE. Goi H 1la giao diém cua BM va
EF.

a) Chiing minh néu AM = AB thi cac tit giac BDHF, ABHI ndi tiép.

b) Goi N la giao diém ctia BM va cung nho EF ctia (0), P va Q lan luot 1a hinh
chi€u cta

N trén cac duong thang DE, DF . Chting minh PQ < EF .

Loi giai

~
i I. s

|'. . % -l,
P R

e W
D =Xk

N AT
(|
|
T

oy

g
/
!

P

g

LITBAR!
I . 1""*
/."f i e -

M

A E

Goi K la giao diém ctia BO va DF . Ta c6 tam gidc IKF vudng tai K. Hinh chi nhat

ADOE c6 OD =OE nén no la hinh vudng. Suy ra DEF :%D/O\E =45°. Suy
ra
BIF =45°.

a) Khi AM = AB thi tam gidc AMB vuong can tai A suy ra
DBH =45’ = DFH .

Nén t& giac BDHF ngi tiép. Do d6 nam diém B, D, O, H, F cung thudc
duwong

tron duong kinh BO. Suy ra BFO = BHO =90° = OH 1 BM , ma tam giac
ABM
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Cau 13:

vudng can va c6 AH la phan gidcnén AH L BM .Suyra A, O, H thang hang.
Suy ra BAH = BIH =45°. Vay t giac ABHI noi tiép.

b) T giac PNQD ndi ti€p suy ra NPQ = NDQ = NEF . Tuong tw ta co

NQP = NDP = NFE . Suy ra ANEF # ANQP:E:E—ESI: PQ < EF . Ddu

“="xay rakhi P trung F, Q trung E hay DN la dudng kinh cta (O).
Cho X, y 1a cac s6 nguyén khong dong thoi bang 0. Tim GTNN ctia
F =[5x* +11xy -5y?|.
Loi giai
Dat F :|5x2 +11xy—5y2| = f(x;y), m laGTNN cta F.
Tacé m las6nguyénva f(0;1)=f(1,0)=5=>m<5.
Vi X, y la cac s6 nguyén khong dong thoi bang 0 nén 5x* +11xy -5y # 0 hay
F=0.
Xét x=2n; y=2k.Taco f (X; y) =f (2n;2k) =4f (n;k) nén gia tri f (2n;2k) khong
thé 1a GTNN. Do d6 GTNN cua F xay ra khi x, y khong ctiing chdn, vi vay m la s§
1é.

*Néu m=1suyratontai x, y dé

5X* +11xy —5y*| =1 <> 100x" +220xy —100y* = +20
& (10x+11y)" - 221y = +20 < (10x+11y)" +20 = 221y*:3. Suy ra (10x+11y)’ chia
13 du 6 hodc du 7. Ma sd chinh phwong khi chia 13 chic6duw 0, 1, 3, 4, 9, 10, 12
.Do dé voly.

*N&u m=3 suy ra fon tai X, y dé [5x* +11xy—5y°| =3 < 100X’ +220xy —100y* = +60
& (10x+11y)* ~ 221y = +60 < (10x+11y)’ £60 = 221y*:3. Suy ra (10x+11y)’ chia
13 du 5 hodc du 8. Ma s6 chinh phuwong khi chia 13 chic6odw 0, 1, 3, 4, 9, 10, 12
.Do dé vé ly.

Vay GTNN cuaa F 1a 5.
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Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

STT 19. PE THI CHON HSG TINH HAI DUONG
NAM HOC 2017-2018
Nguoi giai dé: Bui Minh Sang

Nguwoi phan bién: Hoa Hedng Duong

2 2,
a) Cho A=~ YX X TVX Ritgon B=1-y2A—4Jx +1 v6i 0< x <
X+4X+1 X=X+

1
4

b) Cho x,y,z#0 va d6i mot khac nhau théa man 1+1+l =0. Chitng minh
X y 2

( 1 N 1 N 1 J(x2°16+y2°”+22°18)=Xy+yZ+ZX-

X24+2yz Yy +2zx 77 +2xy
a)Giai phwong trinh (\/x+5—\/x—2)(1+\/x2 +3x—10):7.

2 2 _ — 2
b)Giai hé phuong trinh {0 0 <.
XX =X+y

a)Tim cac s6 thuce x sao cho x++/2018 va %— V2018 déu la sd nguyén.

b) Tim cac s8 tw nhién c6 dang ab. Biét riing ab —ba  la s& chia hét cho 3267 .

Cho hinh binh hanh ABCD c6 gécBDC =90° , duong phan giac géc BAD cét canh
BC va duong théng CD lanluot tai E va F.Goi O,0' lan luot la tam duong tron
ngoai ti€p ABCD va ACEF .

1)Chting minh rang O'thudc dwong tron (O) .
2) Khi DE vudng gbéc BC

a) Tiép tuyén cta (O) tai D cat duong thang BC tai G . Chting minh rang
BG.CE =BE.CG

b)Puong tron (O) va (O') cat nhau tai diém H (H khac C). Ké tiép tuyén chung
IK (1 thudc (0),K thudc (O') va H,I1,K nim cung phia bo 00" ). Dung hinh
binh hanh CIMK . Chitng minh OB+O'C > HM .

Cho x,y,z>0 thoaman x>+ y*+z” <3xyz. Tim GTLN cua
2 2 2

P= 4X + 4y + 42
xX*+yz yt+zx zt+xy
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Caul.

Cau 2.

STT 19. LOI GIAI DE THI CHON HSG TiNH HAI DUONG
NAM HOC 2017-2018

Nguoi giai dé: Bui Minh Sang.

2_
a) Cho A= x| XX Rat gon B=1-+2A—4/x +1 Vc')inSXS1

x+x+1xf+ 4

b)Cho X,y,z#0 va d6i mot khac nhau thoa man l+1+1=0.
X y z
1 1 1
2 + 2 + 2
X“+2yz Yy +2zx  72°+2xy

Chtmg minh ( J(x2016 N 22018) = Xy + YZ + ZX

Loi giai

a) Taco

X% —+/x L X 21x _x(x/x -1) \/_(X*/_Jrl) = XWX =)+ X (WX +1) =2x

X+4VX+1 X-— \/;+1 X+ X+1 X — «/_+1

B :1—\/2A—4\/§+1:1—\/4x—4\/§+1:1—‘2\/§—1‘:2\&(03 xs%)

A_

b)Ta co l+1+1:0:> yZ+xz+xy=0
X y z

SX+2y2 =X+ yI+YyI =X +y1-X2- Xy =X(X—2)-y(x—=2) = (x-2)(z—-)
Twong tu = y? +22x = (y — 2)(y — X); 2° + 2xy=(z-X)(z-y)

1 1 1
+ -

= 2 2 2
X“+2yZ Yy +2XZ Z°+2YyX

1 1 1
= + +
(x=y(x-2) (y-2)(y-x (z-y)z-X)
_SYHZ-ZHX-X4Y
(x=y)y-2)(z-Xx)

= 5 1 + > l + > 1 (X2016+y2017+22018)=0.
X“+2yz Yy 42Xz 7°+2yx

a)Giai phuong trinh (\/F \/— )(1+ X2 +3x — 10)

7.

2 2 — 2
b)Giai hé phuong trinh {7
X =X+y
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Loi giai
a)biéu kién x>2
(Vx+5 —\/X—Z)(1+\/x2 +3x—10) =7

S 1+X2 +3x =10 = VX +5 ++/x—2
< (WXx+5(H/x-2-1)=+x-2-1
Jx-2=1 {x=3
= =
VX+5=1 x=-4
So v6i diéu kién ta dwoc phuong trinh ¢ 1 nghiém x=3.
b) X+yr—xy=2
XX =X+y
T phuwong trinh X* = X+y < 2x* =2(x+y) = (X° + Y? = xy)(x+ y) = x> + y°
=>x =y =>x=y
Véi x =y thé vao phuong trinh x* +y* —xy =2 ta duoc
=+/2
y?=2= y=+2
y=-V2
Vay hé cé nghiém (x;y) ={(+/2;v/2);(—V2;—/2)}.

Cau 3. a)Tim cac sd thye x sao cho x++/2018 va ’ V2018 déu la s6 nguyeén.
X

b) Tim cac s6 tw nhién c6 dang ab . Biét ring ab"—ba  1a s& chia hét cho 3267 .
Loi giai
a) Diéu kién x#0.
bat a:x+\/m: x:a—\/m

xétbe ! 30— 1 [5o1g. - aV2018+2018
X a—+/2018 a_ 2018
= b(a—+/2018) =2025-a+/2018

—ab-2015=(b-a)+/2018

Véi a,beZ
—ab-2025¢Z = (a—b)v/2018 =0
=a=b

= a=b=%42025 =145
+ a=45=x=45-+/2018
+ a=-45= x=-45-+/2018
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byab’ —ba’ = (10a+b)? — (10b +a)? = 99(a® — b?)
ab’ —ba’ chia hét cho 3267 nén a?—b? = (a—b)(a+b) chia hét cho 33
1<a,b<9=a=bhay a=7,b=4;a=4,b=7
Vay ta co cac s 11;22;33;44;47;55;66;74;77;88;99..

Cau4. Cho hinh binh hanh ABCD c6 goc BDC =90°, duong phan gidc géc BAD cat canh
BC va duong théng CD lan luot tai E va F.Goi 0,0 lan luot la tdm duong tron
ngoai ti€p ABCD va ACEF .

1)Chting minh rang O' thudc duong tron (O) .
2) Khi DE vudng goc BC

a) Tiép tuyén cta (O) tai D cat duong thang BC tai G . Chitng minh rang

BG.CE =BE.CG

b)Puong tron (O) va (O') cat nhau tai diém H (H khac C). Ké tiép tuyén chung
IK (1 thudc (0),K thudc (O') va H,1,K nidm cung phia bo OO" ). Dung hinh
binh hanh CIMK . Chttng minh OB+0O'C > HM

Loi giai
M,
\ x‘"*-..___\_ ._\_H--‘-K i T ——
\\+ N\ O |
r,-" 58 :5 ;.‘ % '
B _9{_;%'-;;'_'; -G
A D
a)
— — . ~ B/A\\E = E/F\C — —
BAE = DAE (gi4 thuyeét);s = EFC=FEC
DAE = FEC

suy ra AEFC cantai C = CE=CF
ma BEA = FEC = BEA = BAE nén AABE can tai B

— BA=BE ma BA=CD nén BE=CD
81
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CE=CF
— BE+CE =DC+CF < BC =DF (1).

BE =CD
Mt khac AO'CF can = O'CF =0'FC
Véi CE=CF = 0'CE=0'CF = 0'CE=0'FC (2)
Ma O'C=0'F (3).
Tir (1), (2) va (3) ta dwoc ABO'C =ADO'F = O'BC =0O'DF
Nén t giac BDCO' ndi tiép hay diém O' thudc duong tron (O')

b)Tam gidc BCD tai D,ndi tiép duong tron (O).

DG? - DE* =CG.BG - BE.CE < GE* =CG.BG - BE.CE

. |DG*=CG.BG
Ta co =
DE? =BE.CE

— (CE +CG)? =CG.BG - BE.CE

< CE?+2CE.CG+CG? =CG.BG-BE.CE
< CE?+CE.CG +BE.CE=CG.BG-CG?-CE.CG
< CE(CE+CG+BE)=CG(BG-CG-CE) < CE.BG=CG.BE

c)Tia CH cét IK tai N . Ap dung phuong tich dwong tron ta c6 NK? = NH.NC = NI?
= NK = NI ma CIMK 1la hinh binh hanh, do d6 M,N,H,C théng hang.

Suy ra OB’ +0'C =0l +O'K =2NJ . Goi T la di€m d6i xtmg v6i H qua N, P la giao
diém cua CH véi OO".

PH =PC
Ta co = NJ > NP
OO0'LCH

— 2NJ >2NP=NP+NP=NP+PH +NP =NT +PC+NP =TC =HM
Vay OB+0'C > HM

Cau5. Cho x,y,z>0 thdéaman x°+y’ +z° <3xyz. Tim GTLN cuta
2 2 2
P= 4X + 4y + 42

xX*+yz yt+zx zt+xy

Loi giai

2 2 2

. X2 +y2+12

Ta co x,y,z>0,x2+y2+22sBxyz:y—sfﬂ.
Xyz

Véi x,y,2>0, theo BDT Cauchy ta dwgc x> +y® +2° > xy + yz + 2x
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Bai 1.

Bai 2.

Bai 3.

Bai 4.

2
x*+yz > 2\ xtyz =2x% Jyz = X 1

x*+yz  2yz

y? 1z 1
4 < 14 <
Y +ZX 2dzX 77 +XYy 21/xy

Tuong ty ta duogc:

P= X + y’ + z <1 1+1+1 <££+l+1
xtryz o oytezx texy 2\\yz Wxz xy ) 2lx y oz

2 2 2
<££xy+yz+zxj<l[x +y +12 Jgg

-2 Xyz -2 Xyz

GTLN cua P:% khi x=y=2z=1

SO GD&DPT HUNG YEN KI THI CHON HOC SINH GIOI
MON TOAN LOP 9 NAM HOC 2017-2018
Thoi gian lam bai: 150 phiit

a) Cho a,b >0 théa man §+%:ﬁ. Chiing minh réng Ja+b :\/a—2018+\/b—2018

b) Cho a la nghiém dwong ctia phuong trinh 6x* + V3x-+/3=0.

a+2

Jat+a+2-a2
a) Giai phuwong trinh (1 diém) (1—\/1— X)\3/2— X=X.

Tinh gia tri ctia biéu thiec A=

b) Tim cac cap s6 nguyén (X;y) théa man (x—2018)° = y* —6y* +11y* -6y

(x=y)
2
(3x+2y)(y+1)=4-x

a) Giai hé phuong trinh vax+l+ \/2y 1=

3yz +4zx+5xy -

1 .
b) Cho X,Y,z>0 théa man 2\/§ + \/_ = T . Chting minh rang
X X y oz

Cho duong tron (O; R) va diém A c6 dinh véi OA=2R, duwong kinh BC quay quanh O
sao cho tam gidc ABC la tam giac nhon. Dudng tron ngoai tiép tam gidc ABC cat duong
thing OA tai diém tht: hai 1a | . Céc duong thang AB, AC cit duong tron (O) Tan luot

tai diém thithaila D va E. Goi K1a giao diém caa DE va AO
a) Chitng minh rang AK.Al = AE.AC .
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b) Tinh d0 dai caa doan AK theo R.

¢) Chiing minh rang tam duong tron ngoai tiép AADE ludn thudc mot duong thang &
dinh.

Bai5. Tu 625 s6 ty nhién lién tiép 1,2,3,...,625 chon ra 311 s6 sao cho khong c¢6 hai s6 nao ¢

tong bang 625. Ching minh rang trong 311 s§ duoc chon, bao gid cling c6 it nhat mot s§

chinh phwong.
3 HﬁT 129
HUONG DAN GIAI CHI TIET VA PAP SO
.. , 1 1 1 , . .
Bail. a)Cho a,b>0 théoa man _+E =018 Chtng minh ring v/a+b =+/a—2018 ++/b—2018.
a

b) Cho a la nghiém dwong ctia phuong trinh 6x* + J3x-+/3=0.

Tinh gia tri cta biéu thic A= a+2 :
Ja*+a+2-a’
Loi giai
a) T gia thiét
£+£:L:>2018:a—b:>\/a—2018+\/b—2018:\/a—a—b+\/b—a—b
a b 2018 a+b a+b a+b
a b a+b

+ = =+a+b (Viab>0).
Ja+b +a+b a+b v )

b) Ta c6 a la nghiém duong ctia phurong trinh 6x° + V3x—+/3=0nén 6a’++/3a—/3=0

_ 2
—Sa=— — =1-2J3a’>0=a’<—=<+3 < a’-3<0.
J3-6a’ 2382 > 0= a2 <+ <3 a2-3<0
V3 23
(a+2).(\/a4+a+2+a2)
Do d6 A= a+2 = :\/a“+1—2\/§a2+2+a2

:m+az=‘az—x@‘+az =J3-a*+a*=+/3.

Bai 2.  a) Giai phuong trinh (1 diém) (1—«/]: )m =X.
b) Tim cac cdp sO nguyén (X; y) thoa man (X — 2018)2 =y*—6y*+11y* -6y
Loi giai
a) Giai phuong trinh (1— ﬂ)m =X.bK: x<1
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(1— 1—x)§/ﬂ=xc> x32-x :x(1+\/1—_x)<:> X(E/Z—x—l—\/l—x)=0

x=0
=
{\3/2—x =1++1-X
Xét phuong trinh ¥/2—x =1++1-x .
Dat YJ2-x=a [a=b+l a=b+1 a=b+1
a = = =
T ll=x=b a®-b’=1 b®+3b%+3b+1-b%*=1 b®+2b?+3b=0
a=1
= = x=1.
o

Dai chiéu DKXD ta cé: x € {0;1} .
b) (x—2018)2 =y' -6y’ +11y° -6y & (x—2018)2 +1:(y2 —3y+1)2
<:>(x—2018)2—(y2—3y+1)2 =1 (y* -3y —x+2019)(y’ -3y +x-2017) =1

Vicap X;Y nguyén nén:

y2—3y—x+2019=1 x=2018 x=2018;y=0
TH1: 9 < '
y -3y +x-2017=1 [y*-3y=0 " [x=2018y=3

y? -3y —x+2019=-1 x=2018 x=2018;y =1
TH2: AN < '
Y -3y+x-2017=-1 " |y’ -3y+2=0 |x=2018;y=2

Vay phuong trinh c6 cac nghiém (x; y) {(2018;0),(2018;1),(2018;2),(2018;3)}

\/2x+1+\/2y+1=(x_2y)2 (1)

(3x+2y)(y+1)=4-x?

Bai 3. a) Giai hé phuong trinh

3yz +4zx+5xy >4
X y z

1 .

b) Cho X,Y,z>0 théa man 2\/§+\/_ = T . Chting minh rang
X
Loi giai

a) DPKXD: x,yz-%. Tir (3x+2y)(y+1)=4-x

< (x+2y+4)(x+y-1)=0.wi x,yz-%: X+2y—-4>0,do dé:

X+y-1=0<y=1-X
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2_
Thay vao phuong trinh (1) ta duoc: v2x+1++/3-2x :w (2); (—%S ngj

4 2
Dt V2x+1+3-2x =t, (2) > t=—" _88t et(t-2)(t+2t-4)=0

(Vit>0).

2
J5-1

t
=
t

X——i'y—
2’

THI: t=2= /(2x+1)(3-2x) =0= (thoa mén diéu kién x4c dinh)

N, N w

X—E'y—_
21

TH2: t=+5-1= /(2x+1)(3-2x) =1-+/5 <0 (v& li).

Vay phuong trinh c6 nghiém: (X; y) IS {(—E,Ej , (E, —lj} .
b) Ap dung bat ding thitc CauChy ta c6

3yZ+4ZX+5Xy:[£+ﬁ]+2(ﬂ+ﬁj+3(ﬁ+ﬁJ222+4y+6x
X y z Xy X z y 2

:4(x+y)+2(z+x)28\/x—y+4\/x_:4\/;(2\/§+\/?):4\/;.%:4.
X

. 1
Dé&u bang xay ra khi va chi khi X:y:Z:g.

Bai4. Cho duong tron (O;R) va diém A cd dinh véi OA=2R, duong kinh BC quay quanh O
sao cho tam giac ABC 1la tam giac nhon. Puong tron ngoai tiép tam giac ABC cat duwong
thang OA tai diém thi hai la | . Cac duong thang AB, AC cat duong tron (O) lan luot
tai diém thihaila D va E. Goi K1a giao diém caa DE va AO
a) Chitng minh rang AK.Al = AE.AC .

b) Tinh d0 dai caa doan AK theo R.

c¢) Chiing minh rang tam duong tron ngoai tiép AADE ludn thudc mot duong thang &
dinh.

Loi giai

86
Lién hé tai liéu word mon toan zalo: 039.373.2038



Website: tailieumontoan.com

a) Ta c6 tir giac BCED ndi tiép = ABC + DEC =180° = AEK = ABC ( ciing bii DEC ).
Mit khac ABC = AIC (hai géc noi tiép cung chan cung AC ); suy ra AEK = AIC (bac cau)
Xét AAEK va AAIC cé: AEK = AIC va EAK chung nén AAEK # AAIC (g.8)

AE _AK L AEAC = AK Al
Al AC
b) Xét AAOB va ACOI c6: AOB =COlI (d6i dinh) va BAO = ICO (hai gbc ndi tiép ciing
OA_OB_ , _OBOB_R 5

chan cung Bl )nén AAOB # ACOI (gg) > —=—=0 = Al =—R
oC Ol OA 2 2

Ké tiép tuyén AN véi duong tron (O) , dé dang chttng minh dugc AANE # AACN (g.g)
= AE.AC = AN? = AO° -ON?* =3R?.

Ma theo ciu (a) : AE.AC = AK.Al = AK.%R =3R? = AK =%R.

Goi F la giao diém cta duong tron ngoai ti€p AADE véi OA, ta co AFD = AED ma
AEK = ABC (cau a) nén AFD = ABC nén tt gidc BDFO noi tiép duong tron. Dé dang
chtiing minh dwgc AADF # AAOB (g.g) = AD.AB = AF.AO; va ta cling chiing minh
duwoc AD.AB = AN? = AF.AO = AN? = AF = g R khong d6i, ma A cd dinh nén F c6

dinh suy ra AF ¢& dinh. Vay tam duong tron ngoai ti€p AADE thudc duong trung truc

cua doan AF c6 dinh.

Bai5. T 625 s0 ty nhién lién tiép 1,2,3,...,625 chon ra 311 sd sao cho khong co6 hai sd nao co
tong bang 625. Chiing minh rang trong 311 s8 duoc chon, bao giod cling c6 it nhat mot s&
chinh phuong.

Loi giai
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Ta phan chia 625 s0 tw nhién da cho thanh 311 nhém nhu sau:
+) nhém thtt 1 gom ndm s8 chinh phuong {49;225;400;576;625}

+) va 310 nhém con lai mdi nhém gom hai s6 c6 tong bang 625 (khong chira cac s6 ctia
nhém 1).

Néu trong 311 sd duoc chon khong ¢d s6 nao thudc nhom thit 1, thi 311 s6 nay thudc cac
nhém con lai. Theo nguyén tac Dirichle phai c6 it nhat hai s8 thuéc cing mot nhém. Hai s§
nay c6 tong bang 625 (v6 1i). Vay chic chén trong 311 s§ duwoc chon phai c6 it nhat mot s§
thudc nhém thie 1. S6 nay la s6 chinh phwong.

(%HﬁT&)

STT 24. DE THI CHON HSG KHANH HOA
NAM HOC 2017-2018
Nguoi giai dé: Dang Ditc Quy.

Nguoi phan bién: Nguyén Duong.

Caul. (4,0 diem)

Giai phuong trinh: 2(5x+3\/x2 N x—z) =27 +3x—1+/x+2.

Cau2. (4,0diém)
a. Chting minh rang: 370 -/4901 + /70 + /4901 1a mot s& nguyeén.
b. Chting minh rang: Vi moi s8 nguyén duong n, ta cé:
O S N S
2 2 43 7 (n+1)¥n

Cau 3. (2,0 diém)

< 3.

Cho hai s6 thiee X va y thoa man x* +xy+ y? =1. Tim gid tri 16n nhat cta P = x%y +xy®.

Cau4. (2,0 diém)
Cho p la mot s6 nguyén t& thoa man p=a’-b® véi a, b 1a hai s6 nguyén duong phan biét.
Chting minh rang : Néu 14y 4p chia cho 3 va loai bé phan dw thi nhan dwoc s 1 binh

phuong cua mot sO nguyén lé.
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Cdu 5. (6,0 diém) Cho tam giac ABC nhon ndi ti€p (O). Goi E, F lan luot 1a cac chan

dwong cao ké tir B, C ctia tam gidc ABC . Duong tron (1) diqua E, F va tiép xtc

DB* BF.BE
DC? CF.CE’

véi BC tai D.Chitng minh rang:

Cau 6. (2,0 diem)

Trénban cé n (n e N, n > 1). vién bi. C6 hai ngudi [an luot 18y bi. Mdi ngudi dén lugt minh
duoc 18y mot s6 bi tuy y (it nhat 1 vién bi) trong nhiing vién bi con lai trén ban, nhung khong
vurot qua s6 vién bi ma nguoi 18y triede vira 13y, biét rang nguoi 1dy dau tién 18y khong qua
n—1 vién bi. Nguoi nao 18y vién bi cudi cing dugc xem 1a nguedi chién thang. Tim cac s6 n

sao cho ngudi 14y trude 6 chién luoc chién thang.
STT 24. LOI GIAI BE THI HSG TOAN 9 TINH KHANH HOA
NAM HOC 2017-2018
Nguoi giai dé: Dang Dirc Quy.

Nguoi phan bién: Nguyén Duwong.

Caul. (4,0 diem)

Giai phwong trinh: 2(5x+3x/x2 +X— 2) =27 +3VX—1+~/Xx+2.
Loi giai:

Xx+2>0 X =>-2
bK: = < x>1.
x-12>0 x=>1

2(5x+3x/x2+x—2):27+3\/x—1+\/x+2

& 10X +6VX*+X—2 =27 +3/Xx-1++/x+2 (1).
Pit t=3Vx-1+Vx+2 ma x > 1 = t > /3.

Phuong trinh (1) < t*~t-20=0 < (t+4)(t-5)=0 < t=5 (t23).

Khi dé ta c6 phuong trinh: 3vx-1++/x+2=5
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S 3WWX=-1-3+x+2-2=0
3(X—2) X—2

= + =
JX=1+1 JXx+2+2

@(x—z)(\/ri+1+\/é+2j=o

S X=-2=0Xx= 2[ 8 1 >Oj.
Ix-1+1 \/x+2+2

Vay phuong trinh c6 tap nghiém S ={2}.

Cau2. (4,0diém)
a. Chtng minh ring: 3/ 70-+/4901 + 3/ 70++/4901 la mot s& nguyeén.
b. Chting minh rang: Vi moi s8 nguyén duong n, ta cé:
1 1 1 1

—t—t—+
2 2 43 7 (n+1)¥n

< 3.

Loi giai:
a) Véi x=a+b = x*=a’+b’+3ab(a+b) = x*=a’ +b® +3abx.

Ap dung: Dit a=370-+/4901, b = 370 ++/4901, x = {/70 — /4901 +3/70 + /4901
— x* =70+ 70+ 33702 — 4901x = x* =140 —3x < X° +3x 140 =0
& (X=5)(X* +5x+28)=0<> x-5=0 (do x> +5x+28 > 0) < x =5.

Vay 3/70-+/4901 +%/70++/4901 =5 1a mdt s& nguyén (dpcm).
b) Tacé

1 = n+i-n= (Ynei) -(¥n) =(m_%)(.s/(n+1)2 +M+§/n—2).
Ma 3(n+1)" +3(n+1)n +¥n? <3g(n+1)" =1<3y(n+1)° (Yn+1-¥m).

1 3(n+1)° (¥n+1-3n) 3£1_ 1 j
(n+1)% (n+1)f In Yn+1

Tt d6 suy ra

1
Nén —+——

A Ol o b ]

:>1+ 1 + L +..+ ! <3(1—Lj<3
2 32 43 7 (n+)3n 1 3n+1
1 1 1 1

=+ + ..+
2 X2 4B (n+1)¥n

< 3.

Cau3. (2,0 diém)
Cho hai s8 thie X va y thoa man x° +xy +y? =1. Tim gia tri 16n nhat caa P = x*y +xy°.
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Loi giai:
Ap dung BDT C6si cho 2 s8 khong am ta c6:
X2+ y? 2 2,xy? =2|xy|=2xy = X*+y* + Xy = 2Xy + Xy =3xy = Xy s%.

2

(a+b)

Tac (a-b)’ >0 2ab<a’+b? < 4ab<(a+h) < ab< (1).
P=xy+xy® :xy(x2+y2):xy(1—xy) vi X2+xy+y?=1

2 2 2
(y+1-xy) _(L+xy) S(u%j 4=

Ap dung BDT (1) tacd 2P =2xy.(1-xy)< 2 = —

=P< é . Vay P c6 gia tri 16n nhat bang é . D&u bang xay ra khi va chi khi

xy=1 va |x|=|y] :>x=y:i hoic x:y:_—l.
3 NER V3

Ciau4. (2,0diém)
Cho p la mot sd nguyén td thoa man p=a’-b® v6i a, b 1a hai s6 nguyén duong phan biét.
Chting minh rang : Néu 18y 4p chia cho 3 va loai bé phan du thi nhan dwoc sd 1a binh
phuong cua mot s6 nguyén lé.

Loi giai:
Tacé p=a’-b’=(a—b)(a®+ab+b*) la s6 nguyén td ma a,b 1a s6 nguyén duong a-b=1

=a=b+1=p=(b+1)°-b*=3b"+3b+1=4p=12b° +12b+ 4 =1(mod3)

Néu 14y 4p chia 3 va loai bo phan dw ta dwoc A=4b? +4b+1=(2b+1)" 1a 56 chinh phuong
le.

Caus. (6,0 diem)

Cho tam giac ABC nhon ndi tiép (O). Goi E, F Tan lwot la cac chan duong cao ké tir B, C
ctia tam giac ABC. Puong tron (1) diqua E, F va ti€p xtic véi BC tai D. Chitng minh

s DB* BF.BE
“"% bc? T CFCE’
A
Loi giai: I
{:‘A‘
A/

Bo
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Goi H=ACAN(l), G = ABA(I).

(1w , . C chung
Trudc hét ta chiing minh duwgc ACDH > ACED(g—g)do< _  _~
CDH =CED
D _CE _ cpr-chHcE (1).
CH CD

BD _BG

Chting minh twong ty = ABDF <> ABGD(g-g) >5F 8D " BD® = BG.BF (2).

Ta c6 GBE = HCF ( cung phu véi A)va B/C_E\E:C/I-W:(chngbhvc'ri Iﬁ-I\F)
= ABGE «» ACHF (g-g) -, BG _BE (3). Tix (1), (2) va (3) =
CH CF
DB*> BG.BF BG BF BE BF BF.BE
DC? CHCE CH CE CF CE CFCE

( dpcm).

Cau 6. (2,0 diém)
Trénban cé n (n e N, n > 1). vién bi. C6 hai ngurdi lan luot 18y bi. Mi nguoi dén lwot minh
duoc 18y mot s6 bi tuy y (it nhat 1 vién bi) trong nhiing vién bi con lai trén ban, nhung khong
vuot qua s6 vién bi ma nguoi 18y triede vira 13y, biét rang nguoi 1dy dau tién 18y khong qua
n—1 vién bi. Nguoi nao 18y vién bi cudi cing dugc xem 1a nguedi chién thang. Tim cc s6 n
sao cho nguoi 14y trude cé chién lwgc chién thang.

Loi giai:
+ Ta thdy rang néu n 1é thi nguoi di tredc ludn thang, bang cach 6 nudc di dau tién, nguoi
d6 chi 1dy mot vién bi, do d6 & nhitng nuwdce di tiép theo, mdi ngudi chi dwoc 1dy mot vién bi.
+ Xét truong hop n chdn. RS rang nguwdi nao 14y mot sd 1é vién bi dau tién sé thua, vi d€ lai
cho nguoi di nudce ti€p theo mot s6 1é vién bi, tro vé truong hop trén. Do d6, nguoi chién
thang phai ludn 1&y mot s6 chén vién bi. Nhu vy, cac vién bi gan thanh tling cip va mdi

nguoi dén luot sé 18y mot sd cap nao do.

TH1: Néu chi c6 mot cap (n = 2): nguoi di treede thua vi chi duoc 1ay mot vién.

TH2: Néu s0 cdp 1é va 1én hon 1 (n =2mod 4): ta sé trd vé truong hop n 1é (vi cac vién bi
da duoc gan thanh cip) va nguoi di trude sé thang.
TH3: Néu s8 cdp chan (n = 0mod 4): moi ngudi mudn thang thi ludn phai 1dy mot s6 chin
cdp (néu nguoc lai thi tré vé TH2). Khi d6 cac vién bi dugc gan thanh titng nhém 4 vién.
Twong tuw TH1 va TH2 ta thdy néu s6 nhém la mot (n=4) ; néu n>4 va s6 nhom 1é
(n=4mod 8)thi nguoi di trude thing. Néu s§ nhém la chdn (n=0mod8), ta lai gdn cac vién
bi thanh tirng nhom 8 vieén,...
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+ Nhu vay nguoi di truedc cé chién liege thang khi va chi khi n khong phai la mot liy thira
ctia 2 (n # 2" ) :

PE CHON HOC SINH GIOI TINH PHU THO
NAM HOC 2017-2018

A. PHAN TRAC NGHIEM KHACH QUAN (8,0 diém)

Céau 1: Cho phuong trinh x> + mx+4=0. Tap hop céc gid tri cia tham s m dé& phuong trinh
co nghiém kép la

A. {4,-4}. B. {4}. C. {-4}. D. {16}.

Cau 2: Trén mit phang toa d6 OXy, géc tao boi hai duong thang c6 phureong trinh y =5-x
va y=5+x bing
A.70° B. 30°. C. 90°. D. 45°.

{10+6v3 (V3-1)

Cau 3: Cho x= . Gid trj cua biéu thire (x*~4x-2)" bing
\J6+24/5 -5
A. 278 B. 2° C. 0. D. 1

Cau 4: Trén mit phang toa d6 Oxy, cho hai diém A(2018;-1) va B(-2018;1). Puong trung
truc ctia doan thang AB c6 phuong trinh 1a

X B.y=—>_. C. y = 2018x. D. y=-2018x.
2018 2018

Cau 5: Cho biéu thtic P =+/2x—8x—4 —y/2x++8x -4, khing dinh nao dudi day diing ?

A.P:—ZvéiinXZ%. B. P=-2 véimoi x>1.
C. P=-22x-1 v4i moi x<1. D. P=-242x-1 vdi moi %SXSl.

Cau 6: Trong goc phan tu thit nhat cta hé truc toa dd Oxy cho diém M, biét rang M céch
déu truc tung, truc hoanh va duong thang y = 2-x. Hoanh d6 ctia diém M béng

1
A. 2442 B. 2-/2. C. > D. /2.

Cau 7: Trong mat phing toa dd Oxy, khoang cach tir diém M (2018;2018) dén duong thang
y =x—2 bang
A.2 B. V2. C. 4. D. 1

Cau 8: Trong mit phang toa d6 Oxy, cho diém A(%m;m-le. Khi m thay ddi thi khang
dinh nao dudi day dung ?
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A. biém A thudc mot duong théng c6 B.Dbiém A thudc mot duong tron c6 dinh.
dinh.

C. biéfm A thudc modt doan théng c6 D.Dbiém A thudc duwong théng y = x-10.
dinh.

Cau 9: Cho tam giac ABC c6AB=3cm,AC=4cm va BC=5cm. Ké duong cao AH, goi
I, KIan luot 1a tdm duong tron ndi ti€ép cua tam giac HAB va tam giac HAC. B¢ dai cua
doan thang Kl bang

A.14cm. B. 2/2 cm. C. 1,45 cm. D. V2 cm.

Cau 10: Cho AB la mot day cung cua duong tron (O; 1cm) va AOB =150°. P dai cta doan
thang AB bang
A.2cm. B. y2++/3 cm. C. J1++/5 om. D. y2-+3 cm.

Cau 11: Cho hai duong tron (1;3) va (0;6) ti€p xtic ngoai véi nhau tai A. Qua A vé hai tia

vudng gbc véi nhau cat hai duwong tron da cho tai B va C. Dién tich 16n nhat ctia tam giac
ABC bang
A. 6. B. 12. C. 18. D. 20.

Cau 12: Cho hinh thoi ABCD c¢6 canh béng 1. Goi x,y lan luot la ban kinh duong tron

e e > .7 \ .7 .7 . » N ’ 1 1 M
ngoai tiép cta tam giac ABC va tam giac ABD. Gia tri cua bieu thitc — +—; bang
X

1
A. 4. B. /2. C. ﬁ. D. T

2
Céau 13: Cho tx giac ABCD ndi ti€p dwong tron (O; R) duong kinh AC va day cung
BD =R+v2. Goi X, ¥, z, t Tan luot 1a khoang cach tir ¢iém O t6i AB, CD, BC, DA. Gia tri ctia

biéu thirc xy + zt bang

A. 2J2R”. B. V2R, C. gRZ. D. gRZ.
Cau 14: Cho tam giac ABC ngoai ti€p duong tron (l;2cm) va noi ti€p duong tron
(0;6 cm). Téng khoang cach tit diém O t6i cac canh cua tam gidc ABC béng

A. 8cm. B. 12 cm. C. 16 cm. D. 32 cm.

Cau 15: Néu mot tam gidc c6 d6 dai cac duwong cao bang 12,15,20 thi ban kinh duong tron
ndi tiép tam giac d6 bang
A. 5. B. 4. C. 3. D.6.

A B

Cau 16: Trén mot khu dét rong, nguroi ta mudn rao mot manh -
dat nho hinh ch nhat d€ trong rau an toan, vat liéu cho trudc //// g
la 60m lwéi d€ rao. Trén khu dat d6 nguoi ta tan dung mét bo
rao AB c6 san (tham khdo hinh vé bén) d€ lam mot canh hang
rao. Hoi manh dat dé€ trong rau an toan cé dién tich 16n nhat
bang bao nhiéu ?
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A. 400 m?. B. 450 m?. C. 225 m?. D.550 m?.

B. PHAN TU LUAN (12,0 diém)
Cau 17: (3,0 diém).
a) Cho a*(b+c)=b?*(c+a)=2018 voéi a,b,c d6i mot khac nhau va khac khong. Tinh

gia tri ctia biéu thire ¢* (a+b).

b) Tim t4t ca cac sd nguyén duong a,b,c théa man a+b+c=91 va b* =ca.

Cau 18: (3,5 diém).
a) Giai phuong trinh x* +2x—v/x* +2x+2 =0.

b) Hai vi tri A va B cach nhau 615m va cung B
nam vé mot phia b séong. Khoang cach tir A, B dén bo
song lan luwot la 118 m va 487 m(tham khdo hinh vé bén).
Mot nguoi di te A dén bo song de€ 1dy nedc mang vé B.

Doan duong ngan nhat ma nguodi d6 c6 thé di dwgcbang  —---------—-----

bao nhiéu mét (lam tron dén don vi mét).

Cau 19: (4,0 diém).

Cho duong tron (O) va diém A ndm ngoai (0).Qua A ké hai tiép tuyén AB, AC véi
(0) (B,C la cac tiép diém). Mot cat tuyén thay ddi qua A cit (O) tai D va E (AD < AE).
Tiép tuyén ctia (O) tai D cdt duong tron ngoai tiép ti gidc ABOC tai cac diém M va N.

a) Goi | la trung diém cta doan thang AD. Chtng minh rang bon diém M,E,N, |

cung thudéc mot dwong tron (T).
b) Chting minh réng hai dwong tron (0) va (T )tiép xtc nhau.

c) Chttng minh rang duong thang IT ludn di qua mot diém cd dinh.
Cau 20: (1,5 diém).

Chl’rngmirﬂqr?mg(a+b+c)[3a_b 3b-¢c  3c-a

2 +2 +2
a+ab b°+bc c“+ca

}S 9 voi a,b,c la do dai ba canh

ctia mot tam giac.
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LOI GIAI PE CHON HOC SINH GIOI TINH PHU THO

NAM HOC 2017-2018

A. PHAN TRAC NGHIEM KHACH QUAN (8 diém: Mbi cAu 0,5 diém)

Cau 1 2 3 1 5 6 7 8
A C B C B,D AB B A
Cau 9 10 11 12 13 14 15 16
D B C A C A A B
B. PHAN TU LUAN (12 diém)
a b a—b 1

bcrab ab+ca c(b-a) c
Suy ra ab+bc+ca=0<«< bc=-a(b+c)< —abc=a’(b+c)=2018.(1)

Cau 17: a) Taco a’(b+c)=b*(c+a) <

ab+bc+ca=0<ab=-c(a+b)< —abc=c’(a+b).(2)
Tt (1) va (2) ta duoc ¢*(a+b)=2018.
b) Dat b=ga;c=q’a(q>1) thitaduoc a(l+q+g°)=91=137.

Truwong hop 1: Néu g la s6 tue nhién thi ta duoc

a=1 a=1
= =a=1b=9c=81.
1+q+9*=91 (gq=9

a=17 a=7
o =a=7b=21c=63.
1+q+9°=13 (q=3

a=13 a=13
) & =a=13b=26;c=52.
1+q+q° =7 q=2

Trudng hop 2: Néu q la sd hiru ty thi gia st g =£(X >3y>2).
y

Khi d6 a(1+q+q2):91<:> a(x2+xy+ yz):gly2 (x2+xy+ y? 219)
2

Ta ¢ c:aizeN:%eN:a:tyZ:x2+xy+y2:91:x:6;y:5.
y

va a=25b=30;c=36.

Vay c6 8 b s6 (a;b;c) thoa man(1;9;81),(819;1),(7;21;63),(63;21,7);...
Cau 18: a) x* +2x—/x" +2x+2 :0<:>(x2 +2x+2)—\/x2 +2X+2-2=0.
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VX2 +2x+2 =-1(L)
=
VX2 +2x+2=2

SX+2X+2=4 X2 +2x-2=0

X= —1—«/§
= .
x=-1++/3
b) Goi C, D Ian luot l1a hinh chiéu ctia A, B 1én bo song. DPat CE = x(0 < x < 492)
B
615m
487Tm
A
118m
C v F 192 — D

Ta c6 CD = [615° —(487-118)° = 492.
Quang duong di chuyén ctia nguoi d6 bang AE + EB

=X +118 + /(492 x)’ +487°

Ta c6 véimoi a,b,c,d thi va?+b7 +/c? +d? > (a+c) +(b+d) (1).

That vay (1)<:>a2+b2+c2+d2+2\/(a2+b2)(c2+d2) >(a+c) +(b+d)’

& J(a®+b%)(c* +d?) 2 ac+bd (2)
Néu ac+bd <0 thi (2) luén dung. Néu ac+bd > 0 binh phuong hai vé ta duoc

(2) tro thanh (ad —bc)’ > 0.Ddu déng thic say ra khi ad = b,

Ap dung (1) thi AE +EB > J(x+492x)’ +(487+118)’ = /608089 ~ 779,8m
Dau déng thirc xay ra khi 487x =118(492~X) < X ~ 96m

Vay quang duwong nho nhat la 780 m
Cau 19:
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a) Ta c6 ABO+ACO =180° nén ti giac ABON noi ti€p

Goi J la giao diém ctia AD voéi duong tron (ABOC).Suy ra ADMA déng dang
ADNJ

Suy ra DM.DN = DA.DJ

Ma DA=2DI;DJ =%DE.

Nén DM .DN = DI.DE = ADMI ddng dang ADEN

Vay ti gidc MINE noi ti€p hay c6 dpem.

b) Dé thay khi MN L OAthi (O) va (T) tiép xtic nhau tai E.

Khi MN khong vudng goc OA. Goi K la giao diém ctia MN vdi tiép tuyén cua (O)
tai E.

Tacé O,J,K thang hang

Trong tam gidc OEK : KJ.KO = KE® (1) ( Dinh ly hinh chiéu)

Trén duong tron (ABOC) ta c6 KJ.KO = KN.KM (2).

Ttr (1) va (2) suy ra KE?> =KN.KM nén KE tiép xtc (T)

c) Ta co OED =ODE =TIE

Nén IT //OD. Goi W=0ANIT.

Vi | la trung diém cua AD nén W la trung diém OA (dpcm)
Khi MN L OA thi WelT.

Céu 20: Giastr a+b+c=t vadat a=tx;b=ty;c=tz=x+y+z=1.
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) , t(3x-y) t(8y-z) t(3z-x)
Ta chimg minht(X+y+2) = (XZ " xy) + = (y2 " yz) + = (22 " Zx)

<9

C>3x—y+3y—z+3z—x <9,

XC+xy Yi+yz 7P +x

@4x—(x+y)+4y—(y+z)+4z—(z+x)Sg@ 4 1.4 1. 4 14
X(x+Y) y(y+2) z(z+x) 1-z x 1-x y 1-y

5x-1 5y-1 5y-1
< >+ >+ > <
X—X" y-y° z-12

9

\ \ ? A .7 A 1
Vi a,b,c la ba canh ctia mot tam gidcnéna+b>c=x,y,z e[O;—j.

Ta co:

N |~

)
)
)

<18(x+y+7)-9 < =1 oy=1 . 5y-1 4
x—x* y-y* z1-7°

Y1 18y-3 (3y-1)(2y-1)<0 dung Wy e|0

N |-

y-y

21 C187-3 (32-1)° (22-1)<0 diing vz e/ 0;

5 iy 2o (10 i e
l1—17 [

N |-

5x—1+ 5y—1+5y—1

S &
e y-y? z-7°

Hét

SO GIAO DUC VA PAO TAO
LANG SON

KY THI CHON HOC SINH GIOI CAP TiNH
LOP 9 THCS NAM HOC 2017 - 2018
Mon thi: Toan 9 THCS
Thoi gian: 150 phat (khong ké'thoi gian giao dé)
Ngay thi: 05/4/2018
(Dé thi gom 01 trang, 05 cdu)

DE THI CHINH THUC

Caul:  Chobidu thie: A= XYX=X=AXH4 xlXex-ax-4 o o0 0
23X + x/x 243X = x+/x
a) Rut gon biéu thie A.
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(2+\/§)m
(-2 2) ()25 +2)
(ﬁ+2)(&—1) (x/;—Z)(\/;H)

_&—2+&+2_2x—4
S Ux-1 x+1 x-1
(2+48)V7-4V3  (2+43)(2-V3) 4

J2-1 J2-1 Z\E—fﬁﬂ'

b) Tinh gia tri ctia bi€u thirc A khi x =

a) A=

b) x=

Vay A= 2X_14=2—\/§.
X_

Cau 2: Cho phuong trinh: x* —2mx+2m-1=0.
a) Ching minh phuong trinh da cho luén c6 nghiém.
b) Goi X, va X, 1a cac nghiém cua phwong trinh. Tim gia tri nhé nhat cta bi€u thitc
sau:

3 2X, X, +3
X+ X +2(1+%%,)

Loi giai
a) PT c6 nghiém < A'>0 & m? -2m+1>0 < (m-1)" >0, vm.

Vay phuong trinh da cho lu6én cé nghiém.

o L X X =2m
b) Theo dinh li Viet ta co: .
XX, =2m-1
2%X, +3 2% X, +3 2(2m-1)+3 4m+1
=>B=—5— = 2 = 2 = 2 .
XX +2(14 %%, ) (X +X,)"+2 4m® +2 4m® +2
2(m?+2m+1)-2m> -1 (m+1)’
C(,)B_4m+1_( ) C(m+1)” 1

T Am?+2 am? +2 Tomi4l 2

2
Vi (m+1)220:>%20:>82—%.
+

Vay minB:—%<:>m:—1.
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Cau 3: a) Gidi phuong trinh: x> —4x+1++/3x-1=0
b) Cho f(x) la mot da thirc voi hé sd nguyén. Biét f (2017).f (2018) = 2019. Chiing

minh phuong trinh f (x)=0 khong cé nghiém nguyén.
Loi giai
on L in 1
a) biéu kién x > 3

Pt < x*—(3x-1)-x++/3x-1=0 < (x—\/3x—1)(x—1+\/3x—1):0

X—+/3x-1=0
= .
X=1++4/3x-1=0

Vi X—/3x-1=0 < x=+/3x-1 < x* =3x-1 (do xz%)

+

<:>x2—3x+1:0c>x:3_2\/g (thda man).

x=1 x>1
Véi x-1+43x-1=0 <1-x=+3x-1 < ) <9,

(I-x)"=3x-1  [x"-5x+2=0

x>1
517

= x—Si\/ﬁ & X= >

2
517 y 3++/5

Vay phuong trinh da cho c6 3 nghiém la x = 5 5

b) Gia st phuong trinh f (x)=0 c6 nghiém nguyén x=« .

Suyra f(x)=(x—a).g(x)v6i g(x) 1a mot da thire v6i hé sd nguyén.

Tacé: f(2017)=(2017-a)g(2017); f (2018)=(2018-c)g(2018).

Suy ra f(2017).f (2018)=(2017—«).(2018—).g (2017).g (2018) = 2019 .

Do 2017 -« ; 2018 -« 1a hai s6 nguyén lién tiép nén f (2017). f (2018) la s6 nguyén
chan.

Ma 2019 la s6 nguyén 1é suy ra vo li.

Vay phuong trinh f (x)=0 khéng cé nghiém nguyén.
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Cau 4:

Cho tam gidc nhon ABC ¢6 AC > AB ndi tiép duodng tron (O). Ké phan giac trong
Al ctia tam gidc ABC (1 €BC) cdt (O) & E.Tai E va C keé hai tiép tuyén véi (O)
citnhau o F, AE cit CF tai N, AB cit CE tai M .
a) Ching minh t& giac AMNC noi ti€p duong tron.

b) Chttng minh i+i:i.
CN ClI CF

¢) Goi AD la trung tuyén cua tam gidc ABC, ké DK // Al (K € AC). Chting minh
2AK =AC—-AB.

Loi giai

M N

—_

a) Ta co /ﬁ\l?::%(sdﬁc\—sdﬁé) (1); AMC:%(SJ/AE—SJ/E_Q) (2).

Ma sdEB =sdEC (Do CAE = BAE) (3).

Tir (1), (2) va (3) tacé ANC = AMC = CAMN ndi tiép dudng tron.

— e~

b) Theo a) ta dwgc NMC =CAN = NAM =NCM = FEC = EF//MN

va MN =CN, FE=FC (4).

Lai <6 NCM =CBE = NMC = MNCI 1a hinh thang
EF EF NF CF 1 1 1 1 (5)

- =

= CI//IMN = CI//IMN//FE nén ta co: + = + =l
Cl MN NC CN Cl MN EF

102

Lién hé tai liéu word mon toan zalo: 039.373.2038



Website: tailieumontoan.com

Tt (4) va (5) ta duoc i+i:i.
CN ClI CF

¢) Dung DH//AB(H € AC) = DH :%AB (6); AH :%AC (7).

Lai c6 AK = AH -HK (8). Goi P la giao diém cua DK va AB.

—

Do CKD = CAI = BAI = BPD = HDK = HK = HD (9).

Tir (6), (7), (8) va (9) = AK :%AC—%AB hay 2AK = AC - AB.

Caub5: Truong trung hoc pho thong A to chitc giai bong da cho hoc sinh nhan ky niém
ngay thanh lap doan 26-3. Biét rang c6 n ddi tham gia thi ddu vong tron mot luot
(hai d6i bat ky dau voi nhau dung mét tran). Doi théng duoc 3 diém, doi hoa dwoc
1 diém va do6i thua khong duwoc diém nao. Két thuc giai, ban t6 chitc nhan thay sd
tran thang — thua gdp bdn [an s tran hoa va tong s6 diém ctia cac doi la 336. Hoi co
tat ca bao nhiéu doi bong tham gia?

Loi giai

Ttr cach tinh diém ta nhan thdy sau mdi tran dau tong s6 diém hai d6i c6 duocla 3
néu la tran thang — thua va 1a 2 néu 1a tran hoa. Vi s6 tran thang — thua gdp 4 lan

sG tran hoa nén tdng s6 diém tran thang — thua gdp 6 lan tong s6 diém tran hoa.
Do d6 téng s diém cac tran hoa la: 336:(6+1) =48 (diém).

SG tran hoa la: 48:2 =24 (tran) = s6 tran thang — thua la: 24.4 =96 (tran).

Vay tong sO tran ddu cua giai dau la: 24+ 96 =120 (tran).

Mot doi dau v6i (n—1) déi con lai c6 (n—1)(tran).

Vicd n doi tham gia va 2 d6i bat ky gdp nhau dang 1 Ian nén tong s6 tran ddu la
n(n-1)
B

n(n-1
Ta c6 phwong trinh: (2 )=120c>n2—n—240:0:>n:16.

Vay co tat ca 16 doi tham gia.
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STT 27. PE THI CHON HSG TINH VINH PHUC NAM HQC 2017-2018
Nguwoi giai dé: Tran Van Quang
Nguoi phan bién: Ta Thi Huyén Trang

Ja+2018 /a-2018 |Ja+1
a+2da+1  a-1 | 2Ja

Cau 26: Cho ba sd thiee dwong X,Y,z thoa man x+y=( x+f—ﬁ)2 ,\/§+\/§¢\/E
x+(vx - J‘)
y+(y - \/—)
CAau 27: Tim s8 tw nhién abcd sao cho abed + abc + ab + a = 4321.
(m-1)x+y=2

Cau 28: Cho hé phuwong trinh (M la tham sG va X,y la an sd)
X+2y=2

Cau 25: Rut gon biéu thirc P = (

va Yy #2. Chiing minh dang thtec

Tim tat ca cac gia tri nguyén cia M dé€ hé phuwong trinh ¢6 nghiém (X,y) trong d6 X,y la
cac s6 nguyeén.

Cau 29: Giai phwong trinh Ji-x+J4+x=3.

Cau 30: Cho tam gidc ABC vuong tai A,AB=12cm,AC =16cm. Goi | la giao diém cdc duong
phan gidc trong ctua tam gidc ABC, M la trung diém cta canh BC. Chting minh rang
duong thang BI vudng géc véi duong thang MI.

Cau 31: Cho hinh thoi ABCD c6 géc BAD =50°, O Ia giao diém cta hai duwong chéo. Goi H la chan
duong vuong goc ké tir O dén duong thang AB. Trén tia ddi ctia tia BC 14y diém M ( diém
M khong tring véi diém B), trén tia d6i ctia tia DC 1dy diém N sao cho duong thing HM
song song voi duong thang AN.
a) Chitng minh rang: MB.DN = BH.AD
b) Tinh s6 do goc MON

Cau 32: Cho duong tron (O) cd dinh va hai diém phén biét B, C ¢6 dinh thudc duong tron (O ). Goi
A la mot diém thay ddi trén duong tron (O) (di€ém A khong trung véi diém B va C), M la
trung diém ctia doan thang AC. Tt diém M ké duong thang (d) vuong goc véi duong thang
AB, duong thang (d) cat duong thang AB tai diém H. Chiing minh rang khi diém A thay d6i
trén duong tron (O) thi diém H luén nam trén mot dwong tron ¢ dinh.

Cau 33: Cho a,b,c 1a cic s thic duong thod man diéu kién 1+%+1S 2. Chttng minh rang;
a c

1 1 1 2
<

+ + <=

V5a® +2ab+2b?  /5b?+2bc+2c®  V/5¢% +2ca+2a’ 3

Cau 34: Cho hinh vudong ABCD va 2018 duong thang thoa man dong thoi hai diéu kién:
1) Moi duong thang déu cat hai canh ddi ctia hinh vuéng.

2) Mbi duong thang déu chia hinh vuong thanh hai phan c6 ti 1¢ dién tich bang % :
Chting minh rang trong 2018 duong thang dé cé it nhat 505 duong thang dong quy.
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STT 27. LOI GIAI PE THI HSG TINH VINH PHUC NAM HOC 2017-2018

Céau 1:

Cau 2:

Cau 3:

Cau 4:

Nguoi giai dé: Tran Vian Quang

Ja +2018 \/5—2018j\/5+1

Rat gon biéu thie P = (

a+2J§+1_ a-1 2Ja
Loi giai

\ {a>0
biéu kién:

az=l
L Ja +2018 Ja-2018  |Ja+1
Khi do: P = —

(Va+1) (Ja-1)(Va+1)| 2Va

_(Va+2018)(v/a-1)-(va-2018)(+/a+1) Va+1
B (Va+1Y2(Ja-1) " 2Ja

~ 22017Wa Ja+1l 2017
C(Va+1)(Va-1) 2Ja  a-1

Cho ba s6 thuc dwong X,Y,Z thoa man X+y=(\/;+\/§—\/;)2 ,\/;+ y ;t\/E

(X -V2) v

va y #2. Chiing minh dang thitc

y+(Jy—vz) T

Loi giai

B B G G

() el ) el
(Vx+2 y—ﬁ)(&—ﬁ)+(&—ﬁ)z (Vx—+72)
(2 Y —2) (Y2 (fy ) (Y —2)(c+ 2y -2
e
= y_\/E'
Tim sO ti nhién abcd sao cho abed +abc + ab + a = 4321.

Loi giai

Ta cé: abed +abc+ab+a=4321< 1111a+111b+11c+d =4321 (1)
Viab,c,deN val<a<9,0<b,c,d<9 nén 3214 <1111a<4321

= a=3. Thay vao (1) ta duoc: 111b+11c+d =988 (2)

Lap luan teong tw ta ¢6: 880 <111b <988 = b =8.Thay vao (2) ta duwoc: 11c +d =100

Ma 91<11c<100=c=9 va d =1.
(mM=1)x+y=2

Cho hé phuong trinh { (M la tham s6 va X,y la an s6)

X+2y=2
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Tim tat ca cac gia tri nguyén cia M dé hé phuwong trinh ¢6 nghiém (X,y) trong d6 x,y la
cac s nguyeén.
Loi giai
Tt phuwong trinh thit hai ta ¢6: x =2 -2y thé vao phwong trinh th nhat duoc:
(m-1)(2-2y)+y=2
< (2m-3)y=2m-4(3)
Hé c6 nghiém X,y la cac s6 nguyén < (3) cd nghiém Yy la sd nguyén.
2m-4 1

=1—
2m—-3 2m-3

Véime Z =2m-3#0=(3) conghiém y =

2m-3=1 m=2
YeZ & = . Vay c62 gid tri m thoa manla 1; 2.
2m-3=-1 m=1
Cau 5: Giai phuong trinh /1— X ++/4+x =3.
Loi giai

1-x>0

& —-4<x<1 (*)
4+x>0

Diéu kién xac dinh {

Vi diéu kién (*), phuong trinh da cho twong dwong voi:
5+2J1-xA4+x=9 < J(1-Xx)(4+x) =2 & (1-X)(4+x)=4 < x* +3x=0

x=0
< x(x+3)=0 @[ 5 - D8 chiu véi diu kién () ta dwoe x=0; x=-3.
X=-

Cau 6: Cho tam gidc ABC vuong tai A,AB=12cm,AC =16cm. Goi | la giao diém cdc duong
phan giac trong ctia tam gidc ABC, M la trung diém cta canh BC. Chting minh rang

duong thang BI vudng goc véi duong thang MI.
Loi giai

Ta c6 BC =+ AB? + AC’ =20cm. Goi E 1a giao diém ctia BI véi AC.

I -
Tacé AICE=AICM(c—-g-c) do:EC=MC =10; E:\EZIEM;ICChung.

Suy ra: IEC = IMC = IEA= IMB

Mt khac IBM = IBA = hai tam giac IBM ,ABE dong dang

= BIM = BAE =90° = BI L M|

Theo tinh chdt duong phan gidc ta cé:
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Cau 7:  Cho hinh thoi ABCD c6 gdc BAD =50°, O 1a giao di€ém ctia hai duwong chéo. Goi H la chan
duong vudng goc ké tir O dén duong thang AB. Trén tia d6i ctia tia BC 18y diém M (diém M
khong tring véi diém B), trén tia d6i ctia tia DC 13y diém N sao cho duong thang HM song
song véi duong thang AN.

a) Chitng minh rang: MB.DN = BH.AD
b) Tinh s6 do goc MON
Loi giai

a) Taco MBH = ADN,MHB = AND

AMBH -~ AADN = MB _BH = MB.DN =BH.AD (1)
‘AD DN

b) Ta cé: AOHB - AAOD = 21 = 98 _ o 0B = BH.AD (2)
DO AD
Tir (1) vA (2) ta c6: MB.DN = DO.0B = M5 _ 98
DO DN

Ta lai c6: MBO =180° — CBD =180° — CDB = ODN
nén AMBO -~ AODN = OMB = NOD.

Ttr d6 suy ra: I\/l/O\N =180° —(I\TO\B+ N/O\D)=1800—(I\TO\B+(W\B)
—180° — OBC =115"

O_I
%]

Cau 8: Cho duong tron (O) cd dinh va hai diém phan biét B, C ¢6 dinh thudc duong tron (O ). Goi
A la mot diém thay d6i trén duong tron (O) (diém A khong trung véi diém B va C), M la
trung diém ctia doan thang AC. Tir diém M ké duong thang (d) vuong goc véi duong thang
AB, duong thang (d) cat duong thang AB tai diém H. Chitng minh rang khi diém A thay déi
trén duong tron (O) thi diém H ludn nam trén mt duong tron ¢ dinh.

Loi giai
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Cau 9:

Goi D la trung diém cua doan BC, vi tam giac BOC, AOC la cac tam giac can tai O nén
OD LBC,OM L AC.

Ta co: ﬁ = ﬁ/lé =90° = B6n diém O, D, C, M cung nam trén duong tron (1) c6 tam I
c6 dinh, duong kinh OC c6 dinh.

Goi E la diém d6i xting v6i D qua tam I, khi d6 E ¢ dinh va DE la duong kinh ctia duong
tron (1).

Néu H #E,H #B:

~V6i M = E = BHE =90°

- V6iM #E, do DM // BH = DMH =90°. Khi d6 DME =DMH =90° = H,M ,E
thang hang. Suy ra BHE = 90°

Vay ta luon c6: BHE =90° hoic H = E hodc H =Bdo dé H thudc dudng tron dudng
kinh BE c6 dinh.

1 11 .
Cho a,b,c la céc s6 thue duwong thoa man diéu kién —+—+=<2. Chting minh rang:

a b c

1 1 1 2

+ + <3

J5a% +2ab+2b>  \/5b% +2bc+2c?  /5¢?+2ca+2a’ 3

Loi giai
. , 1 1 1 1
Véi VX,y,z2>0 tacd: x+y+z2>33xyz, —+—+—=>33—
X y z Xyz
= (x+y+ Z)[£+1+1J29 :;S£[1+£+Ej Déng thtic xay ra khi
X y z X+y+z 9{(x y z

Ta cé: 5a° +2ab +2b* =(2a+b)* +(a—b)*>(2a+b)’

= L < L Si(i+i+lj.Déngthl'rcxéyrakhia:b
J5a’+2ab+2b> 2a+b 9la a b

Twong tu: L SL£1(1+1+EJ Déng thiic xay ra khib=c
J5b? +2bc+2¢2 2b+c 9\b b ¢
L < 1 ££(1+1+1jDéngthﬁfcxéyrakhic=a
J5c? +2ca+2a> 2c+a 9lc c a
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Cau 10:

Do do:
1 + 1 + 1 < 1(24_34_3)
J5a2+2ab+2b% /Bb%+2bc+2c? +J5c2+2ca+2a? 9la b ¢

1(1 1 1) 2
g R R |
3la b ¢) 3

Déng thitc xay rakhi a=b=c= % Vay bat dang thitc dugc chiing minh.

Cho hinh vuéng ABCD va 2018 dudng thang théa man dong thoi hai diéu kién:
1) M&i duong thang déu cat hai canh d6i ctia hinh vuong,

2) Mdi duong thang déu chia hinh vuéng thanh hai phan c6 i 1é dién tich bang %

Chting minh rang trong 2018 duong thang d6 cé it nhat 505 duong thang dong quy.

Loi giai
A M B
d

| @

s, —
N
Q H F
G

D P C

Gia st hinh vudng ABCD c6 canh la a ( a>0). Goi M, N, P, Q lan luot 1a trung diém
cta AB, BC, CD, DA. Goi d 1a mot dudng thang bat ky trong 2018 duong thang da
cho thoa

man yéu cau bai toan. Khong mat tinh tong quat, gia st d cat cic doan thang AD,
MP, BClan luot tai S, E, K sao cho S.pe =3S g

TU Scosc =3Spaxs ta suy ra duoc: DS + CK =3( AS + BK)

<a—-AS+a—-BK=3(AS+BK)< AS +BK :%a

< EM =%a suy ra E ¢6 dinh va d di qua E.

Lay F, H trén doan NQ va G trén doan MP sao cho FN =GP =HQ :%
Lap luan tuong tu nhu trén ta cé cac duong thang thoa man diéu kién ctia dé bai phai di

qua mot trong bon diém ¢ dinh E, F, G, H.

Theo nguyén ly Dirichlet tir 2018 duong thang thoa man diéu kién ctia dé bai phai cé it
5, | 2018 NI 5 A o o -
nhat [T} +1=505 duwong thang di qua mdt trong bon diém E, F, G, Hcd dinh, nghia la
505 duong thang d6 dong quy.
Hét.
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STT 28. PE THI CHON HSG TiNH KIEN GIANG NAM HOC 2017-2018

Céau 1.

Cau 2.

Cau 3.

Nguoi giai dé: Ta Thi Huyén Trang

Nguoi phan bién: Nguyén Dwong

(3 diém)
1) Cho biéu thiec A=n’+4n+5 (n 1a s8 ty nhién 18). Chitng minh rang A khong
chia hét cho 8.

2) Chosd x (xeR;x>0) thoa méan diéu kién: x* + iz =7. Tinh gi4 tri cac biéu
X

thie: B=x + .
X
(3 diém)
Rat gon biéu thic:
X:\/1+i2+i2+\/1+i2+i2+\/1+i2+i2+...+\/1+ L >+ L > -
1 2 2° 3 3 4 2017° 2018

(4 diém)

1) Giai phuong trinh: 3x+2v/27x* +8 = 9x> +6.

2) Tim 2 s6 m, n cung dau thoa méan diéu kién: |m|+ 2|n| dat gid tri nho nhét sao
cho hai phuwong trinh sau ¢6 nghiém chung: x> + mx+2=0; x*+2nx+6=0.

(3 diém)

1) Cho phuong trinh: X*+2(m-3)x-m-3=0. Tim c4c gid tri cta m d€ phuong
trinh c6 mot nghiém nho hon 2 va mot nghiém lén hon 2.

2) Cho x, y, z, t la cic s§ thuc dwong. Ching minh rang:

X y z t
+ + + >2.
y+z z+t t+X X+y

(3,5 diém) Dé c6 duoc to gidy khd A4 (kich thude xap xi 21ecm x 29,7 cm) nguoi ta
thue hién nhuw hinh vé minh hoa bén. F

Budc 1: Tao ra hinh vuong ABCD canh a=21cm. e
Budc 2: V& cung tron tam A bén kinh AC cat tia AD .
tai F.
Budce 3: Tao hinh chit nhat ABEF .
Khi d6 hinh cht nhat ABEF chinh la to gidy A4
thong dung hién nay.
Ban An ngo6i nghich xép to gidy A4 nay theo duong T
thing AE, roi xép theo duwong thing FM (M la a=21cm
110 A B
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trung diém BE) khi mo to gidy ra. An ngac nhién thdy hai duong thing FM va
AE vudng goéc véi nhau. Em hay chiing minh gitip ban An vé diéu do.

Cau 6. (4 diém)
Cho hinh vuéng ABCD ndi tié€p duong tron tam O, trén day cung DC ldy diém E
sao cho DC =3DE, ndi AE cat cung nho CD tai M . Trén cung nho CB 14y diém N
sao cho cung nhd DM bang cung nhé CN, ndi AN cat day cung BC tai F.Chiing

minh rang: F la trung diém ctia BC.

STT 28. LOI GIAI PE THI HSG TINH KIEN GIANG NAM HOC 2017-2018
Nguoi giai dé: Ta Thi Huyén Trang
Caul. (3 diém)
1) Cho biéu thiic A=n?+4n+5 (n la s§ tu nhién 1¢). Chitng minh rang A khong
chia hét cho 8.

2) Chosd x (xeR;x>0) thoa man diéu kién: x* +i2 =7. Tinh gi4 tri cdc bi€u
X

thue: B:x5+%.
Loi giai

1) Tacod: n®+4n+5=n*-1+4n+6
=(n-1)(n+1)+2(2n+3).

Do n 1é nén n—1 va n+11a 2 s8 chan lién tiép.

= (n-1)(n+1) chia hét cho 8.

Ma 2n+3 1é = 2n+3 khong chia hét cho 4.

= 2(2n+3) khong chia hét cho 8.

= (n-1)(n+1)+2(2n+3) khong chia hét cho 8.

= dpcm.

2
2) Ta co: x2+i2=7 :>(x+1j =9:>x+£=3(do x>0).
X X X

3
:>(x+lj =27 & X° +%+3(X+£J=27
X X X
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©x3+i3:18
X

= (xz +i2j(x3 +i3] =18.7=126
X X

= x5+i5+x+l=126
X X

= X+ is =123.
X
cau2. (3 diém)

Rat gon biéu thikc:
1 1 1 1 1 1 1 1
X :\/1+1_2+?+\/1+?+3_2+\/1+?+F+"'+\/1+ 20172 +20182 .
Loi giai

2 2 2 2

% Tong quat: 1+i2+ ! 5> = n*(n+1) +(n+3) n
N (n+1) [n(n+1)]

~ [n(n+1)]2+2n(n+1)+1_ [n(n+1)+1]2
[n(n+2)] [n(n+3)]

_n(n+1)+1_n(n+1)+ 1 1

+
n(n+1) n(n+1) n(n+1) n(n+1)
% Vay:
X:\/1+i2+i2+\/1+i2+i2+\/1+i2+i2+...+\/1+ L >+ L >
1 2 2° 3 3 4 2017° 2018
1
+ort b —
3.4 2017.2018
g

—

2017 s6 1

=2017+1_%+%_1+1_£+ 1 1 1 1, 1 4072323

ok - + - = - =
3 3 4 2016 2017 2017 2018 2018 2018

% Vay

1 1 1 1 1 1 1 1 4072323
X=lt+-+5+ I+t +, [+ +—+..+,[1+ >+ > = .
1 2 2017° 2018 2018

Cau3. (4 diém)
1) Giai phwong trinh: 3x+2v27x +8 =9x* +6.
2) Tim 2 s6 m, n cung dau thoa man diéu kién: |m|+ 2|n| dat gia tri nho nhat sao
cho hai phuong trinh sau cé nghiém chung: x> + mx+2=0; x*+2nx+6=0.
Loi giai

1) 3x+227x>+8 =9x*+6
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< 33X+ 2\/(3x+ 2)(9x2 —6x+4) =9x°+6 (Diéu kién x 2%2)

& 9x® +6-2,/(3x—2) (9x® ~6x+4) ~3x =0

<:>9x2—6x+4—2\/(3x+2)(9x2—6x+4)+3x+2:0

@(\/9x2—6x+4—M)2 =0

< Ox® —6Xx+4=3x+2
<92 -9x+2=0

= (thoa man)

Vay phuong trinh c6 nghiém la: x e {%,%}

2) Do m, n cung diu nén:

-Néu m>0; n>0 thi: |m|+2|n[=m+2n.

-Néu m<0; n<0 thi: |m|+2|n|=-m-2n=—(m+2n).

+Goi X, la nghiém chung cta hai phwong trinh ta duoc:
{Xé My +2=0 ¢ nghiém chung

Xy +2nX, +6=0

= 2X5 +(M+2n) %, +8=0 cé nghiém x,.

= A=(m+2n)"-4.2.8>0

& (m+2n)° >64

{m+2n28

m+2n<-8

= |m|+2n|>8

Vay |m[+2|n| dat GTNN la 8 khi:

{m+2n=8

m+2n=-8

+ TH1: m+2n=8, ta duoc: 2x} +8x%,+8=0 < X, +4x%,+4=0 < X, =—2. Ta co:
{(2)2+m(2)+2=0 m=3

= 5 (théa man)

(—2)2+2n(—2)+6:0 n:E

+TH2: m+2n=-8, ta duwoc: 2x2 —8%,+8=0 < 2(x,~2)' =0 < X, =2. Ta co:
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Céau 4.

m=-3
_5 (thoa man)

2

22+m2+2=0
=
224+2n2+6=0

Vay véi m=3 va n =g thi hai phuwong trinh c6 nghiém chung x; =-2.

Véi m=-3 van= _?5 thi hai phuong trinh c6 nghiém chung x, = 2.

(3 di€ém)

1) Cho phuong trinh: x*+2(m-3)x-m-3=0. Tim c4c gid tri cta m d€ phuong
trinh c6 mot nghiém nho hon 2 va mot nghiém lén hon 2.

2) Cho x, y, z, t la cic s§ thuc dwong. Ching minh rang:

X y z t
+ + + >2.
y+z z+t t+X X+y

Loi giai
1) Xét phuong trinh: X* +2(m-3)x-m-3=0
Gia str: x, <2<X,
. ) o[ XX, =-m=3
Ap dung Vi-et ta co:
X, + X, =—2(m-3)

Dé phuong trinh c6 mot nghiém nho hon 2 va mot nghiém 16n hon 2 thi:
A'>0 (m=3)"+m+3>0
=

(x,—2)(x,-2)<0
m?—6m+9+m+3>0
=
-m-3-2(-2(m-3))+4<0

XX, —2(% +X%,)+4<0

m?-5m+12>0
3m-11<0

—m<id (do m* -5m+12 ludn 16n hon 0).

Vay véi m <1—31 thi phuwong trinh c6 mot nghiém nhé hon 2 va mét nghiém 16n hon

2.

2) bat:

A= X + y + - + t
y+z z+t t+x X4y

M=y ¥ 2 4 !
X+y y+z z+t t+Xx

N = y + . + t + X

X+y y+z z+t t+x
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:>M+N=X+y+z+t+y+z+t+x=4.
X+Yy Y+Z Z+t t4+X X+y y+Z zZ+t t+X

Ta co:
y+t+x+z+y+t+x+z
X+y y+z z+t t+X

:(y+t)(L+L]+(x+z)(yiz+ L J> dy+t) | 4xz)

X+y z+t t+X) X+y+z+t X+y+z+4t

N+A=

Chiing minh twong tur ta cing co6: A+M >4.
=>A+M+A+N2>28=A>2
Ddu “=" xay ra khi va chikhi x=y=z=t>0.

Cau5. (3,5 diém) Dé c6 duoc to gidy khd A4 (kich thudc xap xi
2lcm x 29,7 cm) nguoi ta thic hién nhw hinh vé

- -F E
minh
hoa bén.
Budce 1: Tao ra hinh vuong ABCD canh a=2lcm. D
Budc 2: Vé cung tron tdim A ban kinh AC cit tia AD H b
tai F. M

Buwdc 3: Tao hinh chtt nhat ABEF .
Khi d6 hinh ch® nhat ABEF chinh la to gidy A4 T

thong dung hién nay. a=21cm

Ban An ngo6i nghich xép to gidy A4 nay theo duong "
thing AE, roi xép theo duong thing FM (M 1la
trung diém BE) khi mé to gidy ra. An ngac nhién thdy hai duwong thing FM va

AE vudng goéc véi nhau. Em hay chiing minh gitip ban An vé diéu do.

Loi giai
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Ta c6: AC = DB =+ AB?+BC? = 214/2 (cm).

Ma AC = AF (C, F thudc duwong tron tam A)
= AF = AC =21/2 =EB.

Xét AABE vuodng tai B.

Ap dung dinh 1y Pi - ta — go ta co:

AE =+ AB? + BE? = /212 +(21\E)2 — 213
1 212

Xét AFME vudng tai E c6: EM ZEEB =

Ap dung dinh 1y Pi —ta — go ta co:
2
FM =+/FE? + ME? \/212{21;5} _ 216

2
216
AE 21\/_ _AM_2 g

EF ME 212
Xét AAEF va AFME ta co:
AFE = FEM =90°
AE FM
EF  ME
= AAEF «» AFME (c.g.c)
= FEA=FME
Ma FEA+HEM =90° = FME + MEH =90°
= FM L AE (dpcm).
Cau 6. (4 diém)
Cho hinh vuéng ABCD ndi tié€p duong tron tam O, trén day cung DC 1dy diém E
sao cho DC =3DE, ndi AE cat cung nho CD tai M . Trén cung nho CB 1dy diém N
sao cho cung nho DM béng cung nhé CN, ndi AN cat day cung BC tai F.Ching

Ta co:

minh rang: F la trung diém ctia BC.
Loi giai
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A B
9]
E N
o) E
D : o
X
M

Goi | 1a giao diém BM va CD:

El || AB = — = =
AB AM
Ké OX vuong goc véi DM = AOXD ¢» AADE (g.g)
_ DX _DE___DE _1
OD AE DE?;+AD? <10
1
= DX =—R
V10
2
=DM =——R
V10
Xét ADEM «» AAEC = ME _DE _MD
CE AE AC

ME DE _MD*
= ) = =
AE CE AC’ 1
ME 1_ME 1
6

=>—==
AE 5 AM

1 1 1
= ElI ZEABZECD: ID =ElI +DE:ECD.

= ACMI = ABNF (g.c.g)

= BF =CI :%BC

= dpcm.
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