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SO GIAO DUC VA DAO TAO KI THI CHON HOC SINH GIOI LOP 9 THCS

THANH PHO CAN THO CAP THANH PHO-NAM HOC 2012-2013
Khéa ngay 11/04/2013

Thoi gian lam bai: 150 phait, khong ké thoi gian phat de.

Cau 1 (5,0 diém)

2m+\/16m+6+\/m—z+ 3
m+2ym—3  Jm—1 Jm+3

1. Cho biéu thic P = 2

a) Rat gon P.

b) Tim gid tri ty nhién ctia m dé P 1a s tu nhién.

2. Tinh gié tri (o + 15a — 25)*"" véi a = /13 — 7V6 + V/13 + 7V/6.

Cau 2 (5,0 diém)
1. Giai phuong trinh: vz +5++v3 — 2 —2 (\/15 —2x — 2%+ 1) = 0.

2. Tim gi4 tri ctia m dé hé phuong trinh sau c¢6 nghiém:

202 +mr—1=0
mrl—x+2=0

Cau 3 (5,0 diém)

. . , 1 1 1
1. Tim tat ca cac so nguyén duong z, y, z théa — + — + — = 2.
r oy z
x4y <2
>+ +ay=3
Tim gia tri 16n nhat, gia tri nhé nhat cia biéu thic T = 22 + y? — xv.

2. Cho hai s6 z, y théa man: {

Cau 4 (2,0 diém)
Cho dudng tron (O; R) va hai diém A, B nam ngoai duong tron sao cho OA = 2R. Tim diém M
tren duong tron dé M A + 2M B dat gia tri nho nhat.

Cau 5 (3,0 diém)
Cho tam gidc ABC' ¢6 ba géc nhon noi tiép duong tron (O; R). Goi P la mot diém di dong trén
cung BC khong chita A.

1. Goi M, N lan lugt 13 hinh chiéu vuong géc ha tit A xuéng PB, PC. Chitng minh rang dudng
thang M N luén di qua mot diém cb dinh.

2. Goi I, D, E 1a chan cac duong cao lan luct ha tit A, B, C xudng cac canh BC, CA, AB.
Chting minh ring chu vi tam giac IDE khong ddi khi A, B, C thay doi trén dudng tron
(O; R) sao cho dién tich ctia tam giac ABC luon bang a?.

— HET—
Ght chu: Giam thi coi thi khong gidi thich gi thém.



SO GIAO DUC VA DAO TAO KI THI CHON HOC SINH GIOI LOP 9 THCS

THANH PHO CAN THO CAP THANH PHO-NAM HOC 2012-2013
Khéa ngay 11/04/2013

Dé chinh thic| MON THI: TOAN
Thoi gian lam bai: 150 phait, khong ké thoi gian phat de.
HUGNG DAN CHAM

(Hudng dan cham nay cé 03 trang.)

CAU NOI DUNG DIEM
1. (3,5 diém)
a) Dieu kien: m > 0, m # 1 0,5d
poymtl 2,0d
Jm—1
2
b) P=14—— 0,5d
1(5,0d) )7 Vm—1
Dé PeN—=— m c {4;9} 0,5d
2.(1,5 diém)
a=v13-7V6+ V13 + 76 = a3 = 26 — 15a 1,0d
a®+ 150 — 25 = 1 = (a® + 15a — 25)*""° = 1 0,5d
1. (2,5 diém)
X A <
Diéu kién: -5 <z <3 0,5d

Ditt=vVz+5o+vV3—x, 2 =8+2V15— 2z — a2 =t > 2/2

Phuong trinh da cho c¢6 dang: t* —t — 6 = 0 <— ii?iQ (loai) 1,0d
=3 +Vr+5++/3—x2=3 1,0d
2(5,0d) L T243V7
4 —59 = 2
< 42° +8x — 59 = 0 <= ISP
r=———
. 2
2. (2,5 diém)
Dit 22 = y > 0. He tr6 thémh:{mwﬂy:1 0,5d
—x+my = —2
m+4
$:—2+2
Hé luon cé nghiém: m 0,5d
_l=gm
Y o mrr2=" \"=79
2
A m—+4 _1-2m
Ta co: x —y<:><m2+2> =212 0,5d
= m+1)(m*—m+7) =0 m=-1 1,0d

3(5,0d) 1. (3,0 diém)

Tiép



CAU NOI DUNG DIEM
Khong mat tinh tong quat gid sit: 1 <z <y < 2 1,0d
1 1
:>2=—+—+—§§:>x:1
x Yy z
1 1 2 = o 1y
— il i oyl 1,0d
y oz Y Yy=2=z=2
Vay (1;2;2) va cac hoan vi ciia chiing 1a nghiém ctia phuong trinh da cho 1,04
2. (2,0 diém)
r+y<2 r+y=2—a (a>0)
He <= 0,5d
P +y*+ay=3 4y +ay=3
r+y=2-—a
Do do: L, A=824P>0=0<a<4 0,5d
ry=(2-a)*-3
T=2>+y’+xy—20y=9—2(2—a)? 0,5d
minT =1khiz=1,y=1hodcxr=—-1,y= -1 0,5d
maxTszhia::\/g,y:— 3hoacx:—\/§,y:\/§
B
4.
4(2,0d)
. . R , )
Goi C' la diem trén doan thang OA sao cho OC = o ta c¢6 diem C' co dinh | 0,5d
Dé thay AOCM dong dang AOMA = MA =2MC 0,5d
Ta c6 MA+ MB > BC (khong doi) 0,5d
MA+2MB =2(MB + MC) > 2BC
Dau “=" x4y ra khi va chi khi M nam gitta B va C
Vay khi diém M la giao diém ctia doan BC' va dudng tron (O) thi MA+2M B | 0,5d
dat gia tri nhé nhat
5(3,0d) 1. (2,0 diém)

Tiép




CAU NOI DUNG DIEM

Ké AI 1. BC, I € BC c6 dinh. Ta ¢c6 BMA = BIA = 90° nén tit giac | 1,0d
AM BI noi tiép hay AIM = ABM

Ta lai ¢6 tit gidc ABPC noi tiép nén ABM = ACP
Do d6 AIM = ACP (1)

Mit khac AIC = ANC = 90° nén tt gidc AINC noi tiép, suy ra 0,5d
ACP + AIN = 180° (2)
Tu (1) va (2) suy ra AIM + AIN = 180° 0,5d

Vay duong thang M N luon di qua diém cb dinh 1

2. (1,0 diém)

Tt giac BOCDE noi tiép suy ra AED = ACB 0,5d
Kéo dai AO cit (O; R) tai diem A’. Ta co:

FEAO 4+ AED = BAA' + ACBl =90° )

— AO 1. DE = Sagop = §AO.DE = §R.DE

1 1
Tuong tu ta cing c¢6: Spror = ER.EI, Scpor = iR'ID 0,5d

1
Vay: Sapc = Sagop + Sproe + Scpor = ER'(DE +EI+1ID)

ZSABC 2&2

— DE + BI + 1D = =2 = —— (khong d6i)

— HET—
Ght chi:

e Moi cach gidi ding khac dap 4n déu cho diém t6i da.




SO GIAO DUCVADPAOTAO  KY THI CHQON HQC SINH GIOI LOP 9
THANH PHO PA NANG NAM HQC 2010-2011

PE CHINH THUC
Mén thi: TOAN ‘
Thoi gian: 150 phut (khong tinh thoi gian giao de)
Bai 1. (2,0 diém)
a+1 a\/a_ 1. a 2_afa+a-1
& aa  a-ala

a) Chimg minh rang M > 4.

Cho biéu thitc: M = véia>0,a= 1.

PR S 6
b) V&inhirng gia tri ndo cua a thi bi€u thirc N = M nhan gia tri nguyén?

Bai 2. (2,0 diém)

a) Cho cac ham s6 bac nhat: y=0,5x+3, y=6—x va y=mx co6 dd thi lan
luot 13 cac duong thang (d1), (d,) va (An). Véi nhitng gia tri ndo cua tham sé m thi
duong thang (An) cét hai duong thang (d;) va (d,) 1an luot tai hai diém A va B sao
cho diém A c6 hoanh d6 am con diém B ¢6 hoanh do duong? .

b) Trén mat phang toa dd Oxy, cho M va N 1a hai di€m phan bi¢t, di dong lan
lugt trén truc hoanh va trén truc tung sao cho dudng thing MN ludn di qua diém cd
dinh I(1; 2). Tim h¢ thac lién hé gitta hoanh d¢ cta M va tung d6 cua N; tir do, suy
1 1

ra gia tri nho nhét cua biéu thirc Q = + :
s Q OM? ON?

Bai 3. (2,0 diém)

17x +2y = 2011‘xy‘

a) Giai hé phuong trinh:
X — 2y = 3Xy.

. Lo 1
b) Tim tat ca cac gia tri cua x, y, z sao cho: \j;+\/y—2 +z—X :E(y+3).

Bai 4. (3,0 diém)

Cho duong tron (C) véi tam O va du’O’ng kinh AB ¢d dinh. Goi M la d1em di
dong trén (C) sao cho M khong trung vd1i cac diém A va B. Lay C 1a diém ddi xtng
cua O qua A. Duong thiang vudng goc voi AB tai C cat duong thing AM tai N.
Buong thang BN cat duong tron (C ) tai diém thir hai 1a E. Cac dudng thang BM va
CN cit nhau tai F.

a) Chimg minh ring cac diém A, E, F thang hang.

b) Chimg minh rang tich AM-AN khong doi.

¢) Ching minh rang A 13 trong tim cia tam gidc BNF khi va chi khi NF ngan
nhat.
Bai 5. (1,0 diém)

Tim ba chit s6 tin clng cta tich cia muoi hai s6 nguyén duong dau tién.

—--HET---
Ho vatén thi smh: .........c.cooeeii i S6 bao danh: .....cocoveeevreen.
Chitky cuagiamthi 1: ... Chitkycuagiamthi2: .......cooooivieinnen



SO GIAO DUC VA PAO TAO

THANH PHO PA NANG NAM HQC 2010-2011

Mon thi: TOAN

HUONG DAN CHAM MON TOAN LOP 9

KI THI CHON SINH HQC SINH GIOI LOP 9

Duéi déy la so hege biéu diém ciia dé thi Hoc sinh gidi I6p 9. Cac Gidm khdo thédo ludn
thong nhat thém chi tiét 1oi giai ciing nhu thang diém cua biéu diém da trinh bay. T 6 chdm c6 thé
phan chia nho thang diém den 0,25 diém cho tung y cua dé thi. Tuy nhién, diém tirng bai, tirng cdu
khéng dwoc thay doi. Ngi dung thao ludn va da thong nhat khi cham dwoc ghivao bién ban cu thé dé
viéc cham phiic khdo sau nay dwoc théng nhat va chinh xdc.
Hoc sinh ¢6 loi gidi khdc ding, chinh xdc nhung phdi nam trong chwong trinh dwge hoc thi
bai lam diing dén y ndo gidm khdo cho diém ¥ do.
Viéc lam tron sé diém bai kiém tra diroc thuc hién theo quy dinh cua Bo Gido duc va Pao
tao tai Quyét dinh sé 40/2006/BGD-DT.

BAI-Y DE -DAP AN DIEM
Cho biéu thirc: M = a+l a\/a_ 1 a —a\/a_+\/_— véia>0,a=1.
) S RPN N i
Ball | a) Cheng minh ring M > 4.
b) V&i nhitng gia tri ndo ciia a thi biéu thire N = % nhan gid tri nguyén. 2 00
Doa>0 a1 nén: ava-1_ (Wa-1)(a++/a+1) _a+ya+l
a—+/a Va(Wa-1) Ja 0,25
a’-ava+a-1 (@a+)(a-1)-a@-1) (a-D@a-va+l) -a+a-1
L Ja-aJa Ja(l-a) Ja(-a) Ja 0,25
(1,25d) M=+l
Ja 0,25
Do a>0;a=lmn (Va-1)%2>0 < a+l>2Va 0.25
= M> i =
Ja 0,25
Tacd O<N= Rl < 3 do d6 N chi c6 thé nhin dugc mot gia tri nguyén 1a 1
M 2 0,25
1b IMa N=1 o i:l o a-Wa+1=0 o (Va-2)°%=3
(0,754d) a+l+2ya
& \Ja=2+1/3 hay /a =2-+/3 (phu hop) 0,25
Vay, Nnguyén < a= (Zi«E)2 0,25
a) Cho cac ham so bac nhat: y=0,5x+3, y=6—X vd y=mx c¢6 do thi lan lugt
1a cac duong thang (d1), (d2) VA (Am). V6i nhitng gia tri ndo ctia tham s m thi duong
thang (Am) ct hai dudng thing (d1) Va (d) lin lrgt tai hai diém A va B sao cho diém
Bai2 | A c6 hoanh dd Amcondiém B c6 hoanh do duwong?
b) Trén mat phang toa do Oxy, cho M va N la hgi di€m phan bi¢t, di d(f)pg lép lrot
trén tryc hoanh va trén truc tung sao cho duong thaing MN ludn di qua diém c6 dinh
I(1; 2). Tim h¢ thirc lién hé gitra hoanh d§ ctia M va tung d6 ctia N; tr do, suy ra gid | 200




1

tri nho nhit cta bidu thirc Q = —— +——-
OM?> ON

Diéukién dé (Ay) 1a do thi ham sb bac nhit 1a m=0 0,25
Phuong trinh hoanh d6 giao diém ciia (d1) va (An) la:
0,5x+3=mx < (M-0,5x=3
2.a | Pidukién dé phuong trinh nay c6 nghiém 4am 14 m—0,5<0 hay m<0,5 0,25
(0,75d@) | Phwrong trinh hoanh do giao diém cua (d) va (Am) la:
6—X=mx <& (M+1)x=6
Diéu kién dé phuwong trinh nay ¢6 nghiém dwong A m+1>0 hay m>-1
Vaydieukiéncantim la: -1<m<0,5; m=0 0,25
Pitm=xvvan=yy = mnz0vam=1 ™*)
Nén duong thang qua ba diem M, I, N ¢6 dang: y= ax+b 0,25
O=am+b
= 12=a+b = héthucliénhé gitamvanla 2m+n=mn
n=b 0,25
. .z 1 2
2.b | Chia hai vé cho m-n= 0 ta dugc: —+—=1 (**)
(1,25d) m..n
1 2Y 1 4 4 1 1) (2 1Y
= 1l=| —+—| =—F+—5+—=5 —F+—= |-| ———
m n m® n° mn m* n m n 0,25
1 1.1 ... .2 1 .
= Q=—+—2=—,; dau*“="xay rakhi —=—; kéthop (**): m=35, n=2,5 (thoa (*)
m° n° 5 m n 0,25
; 1
Vay gia trinhé nhatcua Q la =
ay gia tri Q c 0.25
17x +2y =2011
a) Giaihé phuongtrinh:{ xrey [xy @)
Bai 3 X —2y = 3Xy.
b) Tim tét ca cac gid tricua x, y, zsao cho: ﬁJm/y—Z +4z-X =%(y+3) @) 20d
7.2 o011 1:_1057 x= 2
£ X y X y 490 .
Néu xy >0 thi (1) & = hu he
SRR FUF IPOS O™ g B T
y X x 9 1007 0,50
3g 17,2 _ 501 [1_-L004
(1,25d) | Néu xy<0thi ) =1 y — xy >0 (loai)
3_2_3 1 10
y X x 18 0,25
Néu xy =0 thi (1) < x =y =0 (nhan). 0,25
KL: Hé ¢6 dung 2 nghiém la (0;0) va ii
490 1007 0,25
Pitukiénx>0;y-2z>0;2- x>0 y>2z>x>0 0,25
(03;26) @) = 2x+2\[y-z+2Jz-x=x+y-z+z-x+3
’ o (X1 +((fy-2-1° +z-x-1)* =0 0,25




Yx =1 x=1
o {Jy-z=1 < {y=3 (thoa didukién)

Nz-x=1 2=2

0,25
Cho duong tron (C ) véitam O va duong kinh | F
AB c0 dinh. Goi M la di€m di dong trén (C )
sao cho M khdng trung véi cac diém A va B. M
Lay C la diém doi xirng cua O qua A. Pudng
thang vuong goc voi AB tai C cat duong thang
AM tai N. buong thang BN cat duong tron (C C B
Bi 4 ) taidiém thar haila E. Cac dudng thang BM va @)
al% | CN cht nhau taiF.
a) Chirng minh rang cac di€ém A, E, F thang
hang. C)
~ b) Chirng minh rang tich AM-AN khong E
doi.
¢) Chirng minh rang A la trong tim cua tam
giac BNF khi va chi khi NF ngan nhat. N 3,0d
MN 1 BF va BC 1 NF 0,25
= A la tryc tAm ctia tam giac BNF 0,25
1%3& — FALNB
(1,00d) Laico AE _LNB 0,25
Nén A, E, F thang hang 0,25
CAN = MAB, nén hai tam gidc ACN va AMB dong dang. 0,25
4.b Suy ra ﬂ = &
(0,75d) AB AM 0,25
Hay AM-AN = AB-AC =2R? khong dbi (vdi R 1a ban kinh dudng tron (C ) 0,25
Taco BA= % BC nén A la trong tam tam giac BNF < C 14 trung diém NF (3) 0.95
Mat khac: CAN = CFM, nén hai tam gidc CNA va CBF dong dang
4.c :%:E = CN-CF=BC-AC=3R?
(1,25d) BC CF 0,25
Ap dung bét ding thirc Co-si, ta c6: NF=CN +CF > 2J/CN-CF = 2R+/3 khong dbi 0,25
Nén: NF ngin nhat < CN =CF < C i trung diém NF (4) 0,25
(3) va (4) cho ta: A la trong tam tam giac BNF < NF ngin nhat 0.25
Bai5 | Tim ba chir s6 tin cling ctia tich ctia murdi hai sd nguyén duong dau tién, 0,75
bat: S=123456-78910-11-12
= % =34.6.78911-12 (1) la motsd nguyén
—  haichir s§ tin cung cta S 13 00 0,50
(1,00d) Mat khac, trong suot qua trinh nhan lién tiép céc thira s6 ¢ v€ phaicua (1), néuchi deé y
dén chir s6 tin cung, ta thiy % c6 chit sb tin cung & 6 (vi 3-4=12; 2.6=12; 2.7=14;
4.8=32; 2-9=18; 8-11=88; 8-12=96) 0,25
Vay ba chir s6 tdn cung cua S 1a 600 0,25




Piéukiénx>0;y—2z>0;z— x>0=y>z>x>0 0,25
Theo BT Cauchy: ﬁs)%l; Jy-z< y_;ﬂ; Jz—x< Z_)2(+1
3b :>VP=\E+4/y—z+\/z—x s%(y+3):VT 0.25
(0,75d) '
Jx =1 x=1
Do d6 {.Jy—z =1 < {y=3 thoa diéukién
Jz-x =1 z2=2
0,25
PHONG GD-BT CAM THUY KY THI CHON HQC SINH GIOI TOAN 9 (PE SO 3)
nam hoc : 2011 - 2012
Mén: TOAN

(Thoi gian lam bai: 150 phat: Vong 2)

Bai 1 ( 3,0 diém)

: 2ab 2 Ja+x+Ja-x 1
Cho cac so duong: a; b vax = . Xét bicu thirc P = +—
8 b*+1 Ja+x—+a—-x 3b
1. Ching minh P xac dinh. Rut gon P.
2. Khia va b thay d6i, hiy tim gia tri nho nhét cua P.
Bai 2 (3,0 diém)
Tim x; y; z thod man hé sau:
x}-3x-2=2-y
y?—3y-2=4-22
2’ -32-2=6-3x
Bai 3 ( 3,0 diém)
V&imdi s6 nguyén duong n <2008, dit S,=a" +b", voia= 3+2\/§ b
_3-45
,

1. Chu’ngmmhrang voin>1,taco Sy o= (@a+ b)( a" e+ b””) ab(@" +b"
2. Ching minh rang véi moi n thoa min diéu kién dé bai, S, 1a s nguyén.

3. Chung minh S, — 2 = K\/alJ —L\/g_lj } . Tim tit ca cac sd ndé S, —

2 2

2 4 86 chinh phuong.
Bai 4 (5,0 diém)
Cho doan thang AB va diém E nam giira diém A va diém B sao cho AE < BE.

V& duong tron (Ol) duong kinh AE va dudng tron (O,) duorng kinh BE. V¢ t1ep
tuyen chung ngoai MN cua hai duong tron trén, voi M la tiép diém thudc (O 1) vaN
1a tiép diém thudc (O,).

1. GoiF la giao diém cua cac duong thang AM va BN. Chimg minh ring dudng

thang EF vudng goc véi dudng thang AB.



2. V61 AB = 18 cm va AE = 6 cm, v€ duong tron (O) duong kinh AB. Duong
thang MN cit dudng tron (0) & C va D, sao cho diém C thudc cung nho AD. Tinh
do dai doan théng CD.
Bai 5: (4d): Cho AABC duong thang d cit AB va AC va trung tuyén AM theo thir ti . La
E,F,N.
AB AB L AC AC 2AM
AE  AF AN
b) Gia str duong t}}ang d//BC. Tréntia d6i cua tia FB 1ay diém K, duong thang KN cit
AB tai P duong thang KM cat AC tai Q.
Chung minh PQ//BC.

a) Chirng minh :

Bai 6: (2 diém)
Cho 0 < a, b,c <1 .Chtrng minh rang :
2a® +2b° +2¢® <3+a’b+b’*c+c’a

HUONG DAN CHAM: BE SO 3
Cau 1. (3,0 diém)

Tom tat 1oi giai Pbiém
1. (2.0 diém) 0,25
Tacd:a;b; x>0 =>a+x>0 (1)
_1)? 0,25
xéta—x=20"D" 50 @)
b +1
Tacda+x>a—-x>0 = Ja+x—/a—x =0 (3) 0.25
Tu (1); (2); (3) = P xé4c dinh ’
Rut gon:
. 2ab b+1)?
Taco:a+ x=a+ Za _al 2+) =JVa+x=(b+1) 2a 0,25
b +1 b°+1 b? +1
2ab  a(b-1)?
a-X=a-— = =+Ja—-x=b- 0,25
b?+1  b*+1 b3 b? +1

(b+1)'\/ +| -4 b2 ! b+1+|b ]4
(b+1)/ |b ]4/ "3 bl b+1-[b-1 14 3b 0,25

0 Néu0<b<l1 :>p__+_:_
LR 0,25
2
0 Néub>1 =—=P= by L 367+l
. 3b 3b
2. (1.0 diém) .

Xét 2 truong hop:

£ 4
0 Neu0<b<l, adu:ongtuyythiPZE: P>§

[ Néub>1,aduong tuy ythi P = b+i: E+i +@
3b \3 3b) 3




Ta co: EJrizE,d.@iutning xay ra khi va chi khi b= 1
3 3 3

0,25

2b 2 o 0.25
Mat khac: 3 > 3’ dau bang xdy ra khi va chi khi b= 1
R 2 2 4 s C e e
Vay P 2§+§:§, dau bang xdy ra khi va chi khib=1
Y S
KL: Gia tr1 nhé nhat cuaP = 3 0.25
0,25
Cau2 (3,0 diém)
Tom tat 10i giai Piém
Bién do6i twong duong h¢ ta céd
(x-2)(x+1)>=2-y
(y-2(y+1)*=2(2-2) 1,00
(z—2)(z+1)* =3(2-x)
Nhén céc vé cua 3 phuong trinh véi nhau ta duoc:
(x-2)(y - 2) (z- 2)(x+1)"(y+1)*(z+1)’= - 6(x - 2)(y - 2) (z- 2) 0,50
& (x-2)(y-2) (2-2)[x+D*(y +)?(z+1)2 +6] =0
_ 0,25
< (X-2)(y-2)(z-2)=0 025
<x=2hodac y=2 hoac z=2 . 0’25
V6i x =2 hoac y=2 hodc z=2 thay vao h¢ tadéuco x=y=z=2 '
T LA ax 0,50
Vay voi1 x = y= z= 2 thod man h¢ da cho
0,25
Cau3 (3,0 diém)
Tom tat 10i giai Piém
1. (1,0 diem)
Véi n>1thi S,,,=a"+b"" (1) 0,25
Mat khdc: (a+ b)(a" " +b" 1) —ab(a" +b") = "+ b7 (2) 0,50
Tir (1); (2) ta c6 dicu phai chirng minh 0,25
2. (1.0 diem)
Taco0:5,=3;S,=7 0,25
Do a+b=3;ab=1néntheo | tacd: vdi n>1thi S,.,=3S,.; - S, 0,25
D0 S, S; € ZnénSze Z;do S, S; € Znén S,e Z 0,25
Tiep tuc qua trinh trén ta dugc Ss; Sg;...; Sys € Z 0,25
3. (1.0 diém)
B V] (v 1Y
Tac6S,-2= || —+= — = -2
" l( 2 2) | T2 2 0,25
n 2 ) n 2 n
T I I Y B N TG N R
2 2 2 2
n n 2
J5+1) (45-1
= - dpcm
2 2 0,25




_J5+1 ., 51

Pitay=———ibi= = =a+h= J5;ab =1
Xét Up= a" —b"
Voi n>1thi Upp = (8 + b (@™ - b" ") —ahy(a" - ") = Upp= V5 U -

U, 0,25
TacoU;=1le Z Uy,=+5¢ ZUs=4e Z;U,=3/5¢ Z...
Tiép tuc qua trinh trén ta duge U, nguyén <>nlé
Vay S, — 2 13 s6 chinh phuong <>n=2k+1 véi k € Zva 0<k <1003 0,25
Ciu 4 (5,0 diém)
Tém tat 10i giai Piém
F
D
N
|
M
C
> A o) E O 0, B
0,25
0.25
0,25
1.(2,5 diém) O;M; O,N LMN = O;M// O,N 0,25
Do Oy; E; O, thang hang nén ~ MOE= ~NO,B 0,50
Céc tam giac O;ME; O,NB lan luot can tai O; va O, néntacd: ~ MEO;= 2 NBO,
(1) 0,25
Mat khac tac6: ZAME =90° = /MAE + ~ MEO,;=90° 0,25
(2) 0,25
— /MAE+ /NBO,=90° = ~AFB=90° 0,25
= Tur giac FMEN c6 3 goc vuong = T giac FMEN la hinh chir nhat
= /NME= ZFEM 0,25
(3) 0,25
Do MN L MO, = ZMNE + ZEMO; =90°
(4) 0,5
Do tam gidc O;ME cantai O; = ZMEO, = ZEMO;,
(5) 0,25
T (3); (4); (5) taco: ZFEM+ ~MEO;= 90° hay ~FEO; = 90° (dpcm) 0,25
2. (2,5 diém) 0,5
TacOEB=12cm =0,M=3cm<O,N=6cm
= MN cit AB tai S v6i A nam giita S va B.
. 3 OM SO, 0,25
Goi ['1a trung diem CD = CD L Ol = OIl// O;M //O;N = =
O,N SO, 025

:>SOZ = 2801 = SOl+0102 = 2801: 801: 0102




Do 0,0,=3+6=9cm= SO;= 0,;0,=9cm = SO =50, + 0,0 = 15cm

Ol _ SO

Mit khac: — 0l =5c¢m

M SO,
Xét tam giac COI vudng tai I ta co: CI + O1’= CO* = CI? + 25 = CO?
Tac6:CO=9cm = CIP+25=81 = Cl = /56
— CD=4.14 cm

Cau5 (2,0 diém)

A Piém
E
E
I
B M \/C
S
a)
Ké BI,CS/EF  (I,Se AM)
Tach: AB Al AC AS
T AE T ANUAF AN
AB AC Al AS
= + = + (*)
AE AF AN AN 1,0
Taco: ABIM =ACSM (cge)
= IM =MS
vay: Al +AS = Al + Al +IM +MS =2AM
Thay vao (*) ta dugc (dpcm)
0,5
Khi d//BC = EF//BC =N latrungdiém cua EF 05
+Tur F ké duong thang song song v61 AB cat KP tai L
Tacd: ANFP = ANFL(cgc) = EP =LF 0,5
Do do:
EP _ LF _ KF 1) 05
PB PB KB

+Tur B ké dudng thiang song song v4i AC cit
KM tai H
Tac6 ABMH = ACMQ(cgc)
= BH =QC

0,5




Do do: FQ _FQ _KF ( )
QC BH
Td (Dva(2)= FP _FQ = PQ//BC (dpcm) 0,5
Bai 6: 2 diém)
Doa<l = a’<l va b<1l
Nén (1-a*).(1-b)>0=1+a’b—a*~b>0
Hay 1+a’b>a’+b (1) 0,5
Mit khac0<ab<l = a*>a® ; b>b?
= b+a*>a’+b°
Vay a®+b®<1+a’b 0,5
Tuong tu ta co
b®+c® <1+b%
a’+c®<l+c’a 832
= 2a°+2b®+2c® <3+a’h+b’c+c’a ’
0,5
UBND HUYEN PE THI CHON HQC SINH GIOI HUYEN
PHONG GIAO DUC - PAO TAO NAM HOQC 2013-2014

MON: TOAN LOP 9

BE CHINH THUC Thoi gian lam bai 150 phiit khéng ké thoi gian giao dé

Bai 1: (4 dié m) Cho biéu thuc: P = \/_Jr\/_ X - \j_ L*ZXV .
1-xy 1+\/_ 1—xy

a) Rut gonbiéu thirc P.

2
b) Tinh gia tricta P voi X = :
2+3

Bai 2: (4 diém) Trong mit phing toa d6 Oxy, goi (D) va (L) 1an lrot 1 d0 thi cua hai ham
s0: y=—£x+§ va y:\x\.
2 2
a) V&dd thi (D) va (L).
b) (D) va (L) cit nhau tai M va N. Chirng minh OMN 1 tam gidc vudng.
Bai 3: (4 diém) Giaiphuong trinh: 6x* —5x° —38x* —5x +6=0.

Bai 4: (2 dié m) Qua dinh A cua hinh vudng ABCD canh 1a a, v& mot duong thang cit canh
BC ¢ M va cat duong thang DC ¢ 1.
1 1

Chirng minh ring; +—=—.
A

M?  AI° a’

Bai 5: (6 dié m)
Cho hai dudng tron (O ) va ( o’ ) 0 ngoai nhau. Buong n01 tam OO/ cat duong tron (O )
va ( o/ ) tai cac diém A, B, C, D theo thtr ty trén duong thang. Ké tiép tuyén chung ngoai EF, E € (



O)vaF e ( 0'). Goi M I giao diém ciia AE va DF; N 1 giao diém cua EB va FC. Chirng minh
rang:

a) T giac MENF 1a hinh chir nhat.
b) MN LAD.
c) ME.MA =MF.MD.



PHONG GIAO DUC - PAO TAO

UBND HUYEN DAP AN VA HUONG DAN CHAM THI

KY THI CHON HOC SINH GIOI HUYEN

NAM HOC 2013-2014-MON: TOAN LOP 9

Bai Pap an Di¢m
1 |PKXb: x>0;y>0;xy #1. 0,5d
a) | Mau thiuc chung Ia 1 — xy
o_ (X WA+ xy) + (X V)AL= Jxy) 1-xy+x+y+2xy 05
1—xy ' 1—xy ’
VXY Yy XXy =y v aoxy 0,5d
1—xy 1+ X+Y+Xy
_2x+y ) 2dx@+y) _2Vx 0.3d
A+x)1+y) (@+x)A+y) 1+x
°) 2 2(2-13)
- - =3-23+1=(3-1)° 0,5d
2+J3  4-3 ( )
% =317 =[E-1]=A3 -1 054
o 263-1) 232 _ 0.5d
1+(\3-1)? 1+3-243+1
o 2/3-1)_63+2 034
523 13
. 1 3 0 3
? Béthiy=—EX+Ecé: X= :>y—§ 054
y=0=>x=3
. X khix>0
Do thi y =|x| = _ 0,5d
—X khix<0
Db thi nhu hinh v&:
Ily
1d
»
X
b) | Do thi (D) va (L) cat nhau tai hai di€m co6 toa do M(1; 1) va N( - 3; 3) 0,5d
Tac6:OM = V12 +12 =2 = om? =2
ON = 3 +(=3)” =32 = ON?= 18 0,5d

K_V_J




MN = \/(1—3)? + (1+3)? =+/20 = MN? =20

0,5¢
Vi: OM? + ON? = MN? 0,5d
Vay: tam giac OMN vuong tai O
Ta thay x = 0 khong phai la nghi¢ém cia phuong trinh
Chia ca 2 vé ciia phuwong trinh cho x° ta dugc:
5 6
6x* —5x —38—=+— =0
X X
, 1 1 1d
< 6(X°+—)—-5(x+=)-38=0
X X
1 1
pit y=X+=— thi: X’+=5=y"-2
X X
Ta duoc pt: 6y° — 5y —50 = 0 <=> (3y — 10)(2y + 5) = 0 L d
, 10 S}
Dod6: y=—Vay=——
3 2
10 1 10
*Voi y=—thi X+—-="—"¢3x*-10x+3=0
3 X 3
. = 1 1d
<=>(3x—1)(x-3)=0<=>| * 3
X, =3
3) 1 5
*Vei Yy =——thii X+—=——<>2X"+5x+2=0
2 X 2 1d
1
Xy =—=
<=>(2x+1)(x+3) =0<=> 2
X, =—2
A B
M
J D c 1
V& Ax L Al cit dudng thing CD taiJ. ‘ 0,5d
Tacod A Al vudng tai A, c6 AD 1a dudng cao thudc canh huyén 1J, nén:
11,1, 054
AD*  AJ AP ’
Xét hai tam gidc vubng ADJ va ABM, ta cd:
AB = AD = a; DAJ=BAM (gbc c6 canh trong irng vudng goc) 0,5d
= AADJ = AABM. Suyra: AlJ= AM 054

1 1 1
=7 (@pem)

Thay vao (1) ta duogc: = +
yvio (D duest 557 =AM AP




) | Taco AEB=CFD = 90° (goc ndi tidp chin nita dudng tron)
ViEF 14 tiép tuyén chung cta hai duong tron (O) va (O'), nén:

OE L EF VAOF | EF=>OE//OF 0,5d
=> EOB = FO'D (gbc ddng vi)=> EAOQ =FCO’ 0,5d
Do d6 MA //FN, mi EB | MA=>EB | FN
Hay ENF =90°. 054
Tt gide MENF c6 E =N =F=90°, nén MENF I hinh chit nhat 0,5d

b) | Goil la giao diém cua MN va EF; H la giao diém ctia MN va AD
ViMENF E hinh chi nhat, nén IFN = INF 0.5d

1

Mit khéc, trong duong tron (O'): IFN = FDC = > sd FC 054
=> FDC = HNC o
Suyra AFDC dong dang AHNC (g- g) ’
=> NHC =DFC =90° hay MN L AD

©) | Do MENF Ia hinh chi nhit, nén MFE = FEN 0.5d

1
Trong dudng tron (0) c6: FEN=EAB == sd EB
2 0,5d
=> MFE =EAB 0.5 d
Suy ra AMEF dong dang AMDA (g- g) 0’5 p
ME MF ’
=>—— =—— hay MEMA = MF.MD
MD MA

Lueu y: Néu hoc sinh gidi theo cdch khac, né’u dung va phu hop voi kién thirc trong chwong
trinh da hoc thi hai Giam khao cham thi thong nhat viéc phdan bo diém cua cdach giai do, sao cho
khéng lam thay doi tong diém cua bai (hodc y) da néu trong hudng dan nay.l.




DE THI HOC SINHGIOI TOAN 9
Thoi gian: 150 phut( khong ké thoi gian giao de)

Caul: (5d)
2Jx -9 2Jx+1 Jx+3

x—5\/§+6Jr Jx -3 +2—\/§

a. Txm®iOukiOn cfia x®O M ¢ nghUa v rét gin M
b. Txmx®0 M=5

c. TxmxeZ®OM e Z

Cau: 22d). Cho 4a’+b*=5ab v&i 2a>b>0.

Cho biOuthec M =

Tinh gia tricua biéu thic: P = %
4a“ -b
Ciu 3(4d)
2
a. Tim gié tri nho nhit cin biduthac A= % —9X+0
X —2§+1

2 2
, . N ‘s . A ; >
b. Ching minh rang v&i moi so thuc a,b,c ta co a”+b”+c” >ab+bc+ca

Cau: 4 4d)

a. Phantichda thirc sau thanh nhin tir: x>+y*+73-3xyz

b. Giai phuong trinh : x*+2x3-4x%-5x-6=0
Cau: 5(5d) Cho hinh binh hanh ABCD c¢6 duong chéo AC 16n hon duong chéo BD. Goi E, F
lan Iwot 14 hinh chiéu ctia B va D xubng dudng thing AC.

1) Ta giac BEDF Ia hinh gi visao?

2) Qoi CH va CK lan lrot 1a duong cao cua tam gidc ACB va tam giac ACD.Chirng minh

rang.
a. Tam gidc CHK va tam gidic ABC dong dang.
b. AB.AH+AD.AK=AC?

DAP AN
Cau: 15d
a) DK x>0;x=4;x#9 0,5d
Rit gon M = 22X =9= x (\%X\—/;Z x_\/sg’:(:)‘& +1fx-2) 0,54
Bién ddi ta c6 két qua: = (&X:ZX;J_}:) 0,5d
_ (x+fvx-2) _ Vx+1 »
Wx-3JVx-2) Jx-3
e x-1
0 M—5<:>\/;_3—5 "
= X =4= x=16(TM)
OM= &+1_&—3+4:1 4 0.54

T x-3 x-3  Jx-3

DoM e znén vx —3 1 uéc ctia 4 = /X —3 nhan cac gid tri: -4;-2;-1;1:2;4 0,54

= x € {1,4,16;25;49} do X # 4= X € {1;16;25;49} 0,5d
Cau:2(2d
Phan tich dugc 4a®+b?=5ab thanh (a-b)(4a-b)=0 0,5d

<=> a=b hoac 4a=b 0,5d



Lap ludn chira a=b (nhin) 4a=b (loai) 0,54
2
Tinhduge P-—22 -2 _1 0,5
4a’*-b*> 3a* 3
Cau:3 4ad
2 2 2
a. Vibtduge A= 2X —4XF2HX ZAxHd_, (X=2) 1,5d
X®—2x+1 (x=2)
Lap ludn min A=2khi x-2=0=>x=2 0,5d
2 h2 A2
b biéndsi & TO™+c”2ab+bc+ca
<=> 2a%+2b*+2¢*>2ab+2bc+2ca 0,5d
<=> a-2ab+b?+b%2bc +c? +c? -2ca+a’® >0 0,5d
<=> (a-b)?+(b-c)*+(c-a)>> 0 0,5d
Lap luan => khing dinh 0,5d
Cau: 4 4d
a. X+y*+7°-3xyz
= x3’+3x2y+3xy3/+y3+23-3x2y-3xy2 -3xyz 0,5d
= (x+y)*+Z —3xyz(x+y+2) 0,5d
= (x+y+2) G +2Xy+YP+72-X2-yZ)-3xy(x+y+7) 0,5d
=(x+y+2)OC+yP+22-Xy-yz- ZX) 0,5d
b. Giai phuong trinh : X*+2x3-4x%-5x-6=0
<=> X-2C+4x3-8X°+4x%-8X + 3%-6=0 0,5d
<=> 33 (X-2)+4x2(X-2)+4X(%-2)+3(%-2)=0 0,5d
<=> (x-2)(0C+4x°+4x+3)=0 0,254
<=> (x-2) OC+3x° +X+3x+x+3) =0 0,25d
<=> (%-2)DC(x+3)+x(x+3)+(x+3)]=0 0,25d
<=> (%-2)(x+3)(6C¢+x+1) =0 0,25d
Cau: 5 (5d)
C
B
1. Chira Tam gidc ABE = Tam giac CDF A r D K
=>BE=DF . BE//DF cung vuong géc véi AC o d
=> BEDF Ia hinh binh hanh 0,25d
2.a. Chira goc CBH = goc CDK 0,5d
=> tam gidc CHB dong dang v4i Tam gidc CDK (g,g) 0,254
= ﬁ = % 0,25d
CB CD
Chira CB//AD,CK vudng goc CB=> CK vuong goc CB 0,25d
Chira goc ABC = goc HCK ( cung bu vé1 BAD) 0,25d
Chira :C—H:C—K hay :>C—H:C—K vi AB=CD 0,25d
CD CB AB
Chira tam gidic CHK ddng dang tam giac BCA (c-g-c) 0,25d
b. chi ra tam giac AFD = tam gidc CEB => AF=CE 0,5d
chi ra tam gidc AFD dong dang voi tam gidc AKC 0,25d
=> AD.AK=AF.AC => AD.AK=CEAC (1) 0,5d
Chira tam gidic ABE dong dang v6i tam giac ACH 0,25d
=> AB.AH=AE.AC ) 0,25d

Cong theo vé (1) va (2) ta duoc



AD.AK+ AB.AH =CE.AC+ AE.AC =(CE+AE)AC=AC? 0,25d

Luuy: Hoc sinh lam cach khac ding van cho diém toi da 5 i
PHONG GIAO DUC VADAO DE THI CHON HOC SINH GIOI HUYEN
TAO HUYEN KIM THANH NAM HQC 2012 - 2013
Mon: Toan 9
Thoi gian lam bai. 120 phut
Pé gdm 01 trang

Bai 1: (4.0 diém)

a) Rut gon biéu thuc A = 20x=9  _x+3_2Vx+1
x-5x+6 Jx-2 3-x
b) Cho X, y, z thoa man: xy + yz + xz = 1.

Hay tinh gi4 tri bidu thirc: A = xJ(1+ )z | yJ(1+ )X L, J(“ X)+y)
1+x%) @+y%) 1+2%)

Bii2: (3.0 diém)

a) Cho ham s6 : f(x) = (x* + 12x — 31)*°%

Tinh f(a) taia = ¥16-85 + /16 +85

b) Tim s6 tu nhién n sao cho n®+ 17 1 s6 chinh phuong?
Bii 3: (4.0 di¢m)

Giai cac phuong trinh sau:

a) VI-x+/4+x=3

b) x* +4x+5=2y2x+3
Bai4: (3.0 diém)

a) Tim x; y thoa man: 2(x\/y—4+y«/x—4): Xy

b) Cho a; b; ¢ 1a cac sb thudc doan [-1,2] thoa man: a+hi+c’=6 hay chirng minh
ring:

atb+c>0

Bai 5: (6.0 diém)

Cho tam giac ABC nhon; cac duong cao AK; BD; CE cit nhau tai H.

KC AC?+CB?-BA’
KB CB?+BA’-AC’

a) Chirng minh:

b) Gid su: HK = %AK Chung minh rang: tanB.tanC = 3

¢) Gia st Sapc = 120 cm® va BAC = 60°. Hay tinh dién tich tam giac ADE?



TRUONG THCS THUQNG VU HUONG DAN GIAI PE THI HSG HUYEN KIM THANH
To KHTN NAM HOC 2012 — 2013

Mon: Toan 9
Thoi gian: 120°

Caul: 4 diém)

a/ Rat gon biéu thirc A = 20x=9 _x+3_2x+1
x—5Jx+6 x-2 3-x

DKXD:x = 4;x = 9
_ 20x-9 x+3 20x 41 2x-9-x+9+2x-3x-2  «x

AR Y s
(Vx-2)(vx-3) Yx-2 x-3 (Vx-2)(v/x-3) (Vx-2)(vx -3
_ (xy)(¥x-2) xaa

)

(2)(g) s

b/ Cho x, y, z thod man: xy + yz + xz = 1.

Héy tinh: A = x ww\/wﬂJ(ﬂxz)(lJr y*)

(1+x%) (1+y?) (1+2°%)
Goiy:ixy+yz+xz=1o 1+x= xy+yz+xz+X° =y(x +2) + X(x +2) = (x +
Z)(x +y)

Tuong tu: 1 +y2= Lo l+ =

cau2: (3 diém)

a/ Cho ham s6 : f(x) = (x° + 12x — 31)***

Tinh f(a) taia = ¥16-85 + /16 +85

b/ Tim s ty nhién n sao cho n®+ 17 1a sé chinh phuwong?
Giai

a/Tur a=316-85 +316+8\5

—a =32+3§/(16—8\/§)(16+8\/§) [%/16+8\/§+$/16—8\/§}=32—12a néna® + 12a = 32

Vay f(a) = 1
b/Giasinn® +17=K (ke )vak>n= (k—n)(k + n) = 17 @{E;:i17:>n:8

Vay v6in = 8 thda min yéu cau bai toan.
Cau 3: 4 diém)

Giai cac phuong trinh sau:

al Ni-x+4+x=3

bl X2 +4x+5=22x+3

Giai



a/ BPK: 4<x<1
Binh phuong 2 vé: 1-x+4+x+2JA-x)@+X) =9 < JA-X)(@+X) =2

<:>4—3x—x2:4<:>x(x+3):0<:{§i03(th6a man)
Vay phuong trinh c6 2 nghiém: x = 0; x = -3
b/ x* +4x+5=22x+3 DKXD: x 2_?3

<:>(x2 +2x+1)+(2x+3—2\/2x+3+1):0

X+1=0

x/2x+3:1

= x =-1 vay phuong trinh ¢6 nghiém duy

& (1) +(V2x+3-1) :o@{
nhit x = -1

cau4: (3 diém)

a/ Tim x; y théa man: Z(X\/y—4+ y\/x—4): Xy

b/ Cho a; b; ¢ Ia céc sb thudc doan [-12] théa man: a° + b + ¢* = 6 hdy chimg minh
raing:a+b+c> 0

Giai

a/ 2(x\/y—4 + yx/x—4) =Xy & x2.Jy—4+y2x—4=xy

Xét VP = x2.\/ly—4+y.2/x—4theo BDT cost:

2\y—4 s“—;_“':%;zx/x—4s4+;_4—x vay VP < xy = VT

"2
14 . ‘\/X—4:2
Dau = xay ra khi: {\/_ 2:x:y:8
y-4=

b/ Do a; b; ¢ thudc doan [-1;2] néna+1>0;a—-2<0nén(a+1)(a—2)<0
Hay:a®—a—-2<0=a’<a+?2

Tuong tu: b* <b+2;c* < c+2

Taco:a®+b*+c®<a+b+c+6theo ddubai:a®+b’°+c*°=6 nénia+b+c> 0
Cau5: (6 diém)

Cho tam giac ABC nhon; cac duong cao AK; BD; CE cit nhau tai H.

KC AC’+CB*-BA’
KB CB?+BA?-AC?

a/ Chirng minh:

b/ Gia su: HK = %AK Chting minh rang: tanB.tanC = 3

¢/ Gia sir Sagc = 120 cm’® va BAC = 60°. Hay tinh dién tich tam gidc ADE?
Giai



a/ St dung dinh 1y pytago: A
AC?+CB?*-BA’  AK’?+KC?+(BK +CK)* — AB?

CB”*+BA?’—~AC? (BK +CK)?+BA’—(AK +KC)?

_ 2CK?+2BK.CK 2CK(CK+BK) CK b
~ 2BK2+2BK.CK ZBK(BK +CK) BK E
b/ Taco: tanB = ' tanC = AK
BK ' CK
2 B
Nén: tanBtanC = —~%__ (1) “ c
BK.CK
Mat khac ta ¢6: B=HKC ma: tanHKC = ke
Nén tanB = % tuong tu tanC = % = tanB.tanC = KB'KZC (2)

Tir (1)(2) = (tan B.anC )’ = (%T

Theo gt: HK = %AK = tan Btan C =3

¢/ Ta chimg minh dugc: AABC Va AADE dong dang vay: :AB (ADJ (3)
ADE

Ma BAC = 60° nén ABD =30° = AB = 2AD(4)

Tir (3)(4) ta ¢6: 2 _4=S,,, —30(cm?)

ADE

SO GIA0 DUC VA PAO T40 KY THI CHON HQC SINH GIOI TINH
THANH HOA NAM HQC 2011 - 2012
PE CHINH THUC MON: TOAN
Lép 9 thes

Thoi gian lam bai 150 phit khéng ké thoi gian phdt dé
Ngay thi: 23 thang 3 nim 2012

Cau I (4d)
. & x- 0 x 3/x- g
Cho bidu thire P = & 1, x+8igdvx- 1+l 1 o
3+ x- 1 10- xFBx- 3Jx- 1- 1 x- 13

1) Rut gon P

3+242 _1/3—2\/5

T o

2) Tinh gid tri ciia P khi x \/3_2\/5 31203
Cau 1l (4a)
Trong ciing mt hé toa dp, cho dwong thing d: y = x — 2 va parabol (P):y = - X2. Goi A va B la
giao diém ciia d va (P).

1) Tinh dé dai AB.

2) Timm dé dwong thang d’: y =- x = m cidt (P) tai hai diém C va D sao cho
CD = AB.
Cau lll (4a)



1) Gidi h¢ phwong trinh { Y

2) Tim nghiém nguyén ciia phwong trinh 2x° +y? -2 x%y = 320
Cau 1V (64)
Cho tam gidc nhon ABC c6 AB > AC. Goi M |la trung diém ciia BC; H la triec tim; AD, BE, CF
|a cac dwong cao ciia tam gidc ABC. Ki hiéu (C1) va (Cy) ldn luypt la duong tron ngogi tiép tam
giac AEF va DKE, voi K la giao diém ciia EF va BC. Chirng minh rang:

1) ME la tiép tuyén chung ciia (C;) va (C»).

2) KH LAM.
Cau V (2d) ]
Vi 0< x;y;z <1. Tim tdt cd cac nghiém ciia phwong trinh:
X y z 3
+ + =

1+y+zx 1+z+xy 1+x+yz _x+y+z



SO GIA0 DUC VA DAO TAO KY THI CHON HQC SINH GIOI CAP TINH LOP 9
THANH HOA NAM HOC 2011-2012
Mon : TOAN
Ngay thi :18/02/2012

Ciu I:DK 1< x' 10

1)

po WX 1+9.& 1 2Jx-1+4}
10- x g/x- 1 Vx-1- 3¢

p= 3Vx- 1(x- 10)(«/x- 1- 2)= _3(x- 2)

2(10- x)(x- 1- 4) 2(x- 5)

b) x = 4{/13: ;g c{/; i/f% = 43+ 242)2- 4(3- 242)2 = 3+ 242- \3- 22

=>x=1+/2- (J2- D=2 vix>1
Viy P=0
Cau ll:
1) Hoanh ¢ giao diém la nghiém phuong trinh
X2+x-2=0
=>x=1I hodc x=2
Vay A(1,-1) va B(-2;-4) hodc A(-2;-4) vaB(1;-1)
2)Dé (d’) cit (P) tai 2 diém phan bigt thi phwong trinh x*-x+m=0 (1)

. 1
c6 hai nghiém phéin biét <=> D > 0<=> m< 2

Ta cé khoding cich AB® =18

dé CD = AB <=> (x1-X,) +(y1-y2)*=18
<:>(X1-X2)2:9

<=>(X1+X2)*-4X1%=9

<=>1-4m-9=0=> m=-2(T M)

Vay C(-1,-3) va D(2;0) hodc D(-1;-3) hoiic C(2;0

Cau 11l
ILLDKx' 0,y' O
Dat x=ky (k' 0)
2 T 2 —
LSNP (SR
1
yz <:>¥(£+ 1)y = 1 Q)
y 1 k 2
Zty=2=,
X 2
Né:u k=-1 thi hé phwong trinh (1) vé nghiém nén hé phwong trinh da cho vo nghiém
Néu k' -1
. (k*+ k)k
tiw(l)=>-—7"=4
w(l) KT 1

=> k=2 hodc k =-2
Néu k=2 => (x,y) = (2'1)
’ 3’3

Néu k =-2=> (x;y)=(-2 ;13)
2, Tir 2x° + % — X%y = 320 <=>(x>-y)? +(x*)’=320



=> (x%)? £ 320

ma x nguyén nén |x|£ 2

Né:u x=I hodc x=-1 thi y khong nguyén (loai)

Néu x=2=> y=-2 hogc y=6

Néu x=-2 =>y=-6 hodc y=2

Viy phwong trinh da cho c6 4 cap nghiém (x;y) la(2;-2);(2;6);(-2;-6);(-2;2)

Caulv:1) Taco E= K= 90° nén tir gidc AEHF ndi tiép mot dwong tron tim chinh la
(Cy) la trung diem AH

EAH = %sd =R (1)

ma EAH = CBE (2) ( cung phu véi géc ACD)
MEB = CBE (3)( do dwong trung tuyén trng véi cang huyén)

Tir (1), (2) va (3) ta cé6 MEH = %sd =3

=> ME la tiép tuyén dwong tron tdm (C:)

2, goi giao diém AM véi KH la N trwdc tién chirng minh 5 diém A,E,H,N,F cing thujc mjt
dwong tron

Ta thdy AFE = ACB;ANE = AFE => ANE = ACB

=> nghia la C,M)N, F cungthujc mot duong tron

chirng minh A,E,N, B ni tiép

do dé6 RNM = 90°
KH L AM

Cau V:: do vai tro x,y,z nhuw nhau nén 0£ x£ y£ z£1

y .z _ 3
1+z 1+zy y+z
Néux=0=>=> (Y )+ (L 1 )= 1
1+z y+z 1+zy y+z y+ z
2
_s (y- D(y+1+ z)+ z°-1 1

W+ )(y+2) A+ y)y+2) y+z
TacO VT * 0ma VP <0 nén trong truong hop nay khong cé ng hiém



Néux khdc 0 ma 0£ x£ yEz£1
o (z-1)1-x)<0
<=> 1+zx>x+2>0

S X+2-2x-1<0

< X—2X+2-1<0

dung voi moi 0<x;z<1.

Diu “=” xdy ra khi: x=z=1.
+Taco: 1+ X2 X+Z <1+ y+ X2 X+Y+2

X X
= <
1+y+2X X+y+1z
+ Twong tu: y < y
1+z+xy x+y+z
z z
<
l+xX+yz X+y+1z
= VI = X + y 4 . X¥y*z g (1)
1+y+zx 1+z+Xxy 1+X+YyZ X+y+12Z
+ Mat khdac, vi: 0<X;y;z<1=>Xx+Yy+2<3
= VP:ngzl Déu “=” xdy ra khi : x=y=z=1. (2)
X+y+z 3

+ Twr (1) va (2) =VT =VP chi dung khi: VT =VP =1.
Khi do x=y=z=1.
* Vay phhwong trinh co nghiém duy nhit: (x; Y; z): (1; 1 1).



SG GIAO DUC VAPAOTAO  KY THI CHON HQC SINH GIOI VONG TiNH LGP 9 THCS
TINH KIEN GIANG NAM HOC 2011-2012

DE CHINH THUC
MON THI : TOAN i
(Dé thi gom 01 trang) Thoi gian lam bai : 150 phiit (khong ké thoi gian giao de)
Ngay thi : 01/3/2012

Caul: (4 diém)
a) ChoS=1+3+32+3%+3%+.  +3%+37+3%+3%,
Chimg minh S chia hét cho 40
b R b th a’+b’ +c’-3abc
) LR L DE (a—b)2+(a—c)2+(b—c)2

Cau 2 : (4 diém)
2) Thyc hién phép tinh ; __2+¥3 2-43
J_+J2+J— V2 - \F—

b) Choa+b+c=0;a,b,c¢O.Chlmgmmhdangthl’rc:

1 1 1 |1 11

at b* b* la b c

Chu 3 : (4 diém)

a) Gidi phuong trinh: 2x? + 2x +1 = /4x +1

o ‘ {|x‘2|+2|y—1|=
b) Giai hé phuong trinh :
x+|y-1=-

Céu 4 : (5 diém)

Cho tir gidc ABCD ndi tiép trong dudmg tron (O; R) c6 hai duong chéo AC, BD
vudng goc véi nhau tai I (I khac O). V& duong kinh CE.

a) Chimg minh ABDE la hinh thang cén.

b) Chimg minh v AB? + CD? + BC* + D4*> =2R+2.

¢) Tir A va B v& cac duong thing vuong goc dén CD lan lugt cét BD tai F, cit AC

tai K. Chimg minh A, B, K, F 12 bon dinh ctia mét tir gidc dic biét.

Caus:(3 dlem)

Cho hai diém A, B c6 dinh va diém M di dong sao cho MAB la tam giéc c6 ba géc
nhon. Goi H 14 tryc tdm clia tam gidc MAB va K 13 chin dudng cao vé& tir M cua tam
gidc MAB. Tim gi4 tri 16n nhat cia tich KHKM

---Hét---



SG GIAO DUC VA PAO TAO
TINH KIEN GIANG

HUGNG DAN CHAM MON TOAN 9

KY THI CHON HOC SINH GIOI VONG TiNH LGP 9 THCS
NAM HOC 2011-2012

Cau Dip an Piém
Cau la
2,0d S=(1+3+32+3)+(B3*+3° +3°+3")+..+ (3% +37 +3%" +3%) 0,5d
S=(1+3"+32+3)+3*1+3" +32+3)+...+3°1+3' +3° +3°) 0,25d
S=(1+3+32+3)(1+3*+3° +..+3%) 0,5d
S = 40.(1+3% +3% +...+3%) 0,5d
Vay S chia hét cho 40 0,25d
Caulb
2,0d - TThirc —(a+b) 3ab(a+b)+c —3abc 0,258
—(a+b) +c -3ab(a+b) 3abc
=(a+b+c) [(a+b) —(a+b)c+c] 3ab(a+b+c) 0,254
—(a+b+c)(a + 2ab + b%>— ac — bc + ¢*— 3ab) 0,25d
—(a+b+c)(a +b*+c’—ab— bc~ca) 0,254
- MThirc = a® — 2ab + b% + a* — 2ac + ¢> + b?—2bc + ¢* 0,25d
=2(@@’+b*+c*—ab—bc—ca) 0,254
-Két qua = a+b+¢ S4ia?+ b2 +c*—ab—be—ca =0 0,5d
Cau 2a | Nhén sb bi chia va s6 chia véi +2
208 | _ V2(2+43) | J22-43)
2+J4+2J‘ 2=fd 243 Uptt
_22+43)  V2(2-43) 0,5d
2+(J§+1) 2-(3-1)
_ 243, 2= J—(2+J'X3 )+ 2-3)3+43) 0,5d
3+43 3-43 6
-2 0,5d
Cau 2b
2,0d .
2 Tacod: 5
(_1_.4. _1_+ 1_] = _1_+ ..1_+ L_.;. 2(_1_+ L.@. _l_j 0,5d
a b ¢ a? b?* ¢? ab ac be
__l._+_l_+1 2(C+b+0) OSd
T a?  b? ¢l abc ’
T R 0,5d




1 1 1
a b c

1 1. 1 (1+1+1)2_
a® b* b a b ¢
1

0,54

Cau 3a 0,25d
: +12 >—— ’
2.0d PK:4x+1 >0 x> A
2% +2x +1=4x +1
4x% +4x+2 =24x +1 0,5d
4x* + (Jax+1-1f =0 054
4x* =0 0,254
Jax+1-1=0
o x=0 0,5d
{|x—2|+2|y—1| =9(1)
éa(‘)‘(%b x+[y—1=-1(2)
’ -Tprt(Z):) |y—l|=—1—x20 nén x<-1 0.25d
- Thé vao pt(1) : [x—2|+2(-1-x)=9
e —2{-2x =11 0,25d
2-x-2x=9(vix<-1) 0,25d
=3 0,254
- Théx=-3vaopt(2): |y-1=-1+3=2 8’323
y-1=1+2 0,254
y=3;y=-1 0,254
Vay nghiém ciahé 1a (-3;3); (-3 ;-1)
Cau4
5,0d B
A / n = C Hinh 0,5¢
F 0]
E
D
Caua a) Chirng minh ABDE la hinh thang cén :
(1,0d) Ta c6 : goc EAC = 90° (gbc néi tiép chén nira dtron)
= AE 1 AC 0,254




MaBD L AC (gt)

= AE//BD 0,254
= ABDE la hinh thang 0,254
Ma ABDE not tiép dtron (O)
= ABDE la hinh thang cén 0,254
Caub b) Chirng minh 4B +CD? + BC? + DA* =2R+2 :
(&0 - Ta c6 : goc EDC = 90%géc néi tiép chén nira dtron)
= ADEC vuéng ¢ D
— ED? + CD*= EC?= (2R)? = 4R’ 0,54
Ma AB = ED (vi ABDE 14 hinh thang cén)
— AB?+ CD?=4R2 0,54
- Cm tuong tu :
_ BC + DA’ = 4R? 4
—, AB?+CD?+BC? +DA?=8R? 0,254
= VAB? +CD* + BC? + DA*> =2R\2 0.254
Ciu ¢) Chirng minh A, B, K, F 13 bon dinh ciia mot ti ’
(I,Sd) giéc dic biét : .
- Tacé : goc BAC = goc BDC (cung chan cung BC)
g6¢ IAF = goc BDC (goc c6 canh tuong ung
vudng goc)
= g60 BAC= g(’)C IAF 0,25d
= AABF cantai A ) 0,25d
Ma Al la dudng cao, nén Al 1a trung tuyén
= IB=1IF 0,25d
- Cm tuong tu :
= JA=IK
= ABKF Ia hinh binh hanh 0,254
Mai AK 1 BF 0,25d
= ABKEF la hinh thoi 0,254
Cau 5 M
(3,0d)
Hinh 0,254
H
A < B
- Xét AKAH va AKMB
Ta c6 : goc AKH = géc MKB = 90° 0,25d
géc KAH = géc KMB (cdp géc c6 canh tuong 0,25d




ung vudng goc) .
= AKAH vaAKMB dong dang

Ap dung bét ding thirc Co-si cho hai sé duong

Tacd: JAK.KB < AK;KB

2
< AKKB< Af

o AB? A -
Do d6: KHKM < T (khong d6i)
Déu “=” xay ra < AK =KB

, 2
Vay gié tri 16n nhét cia KHKM 13 22

0,254
0,25d
0,25d
0,5d
0,254
0,25d
0,258

0,25d

Luwu ¥ : Hoc sinh gidi cdch khdc ding cho tron sé diém




SG GIAO DUC VA PAO TAO

] J KY THI CHON HOC SINH GIOI VONG TiNH LOP 9 THCS
TINH KIEN GIANG

NAM HOC 2012-2013

PE CHINH THUC
MON THI : TOAN
Thoi gian lam bai : 150 phut (khong ké thoi gian giao dé)
Ngay thi : 01/3/2013

(Pé thi gom 01 trang)

Caul: 4 dlem)

a) Tim m dé ham sdy= (m? - 2m)x + m’®— 1 nghich bién va db thi cia nd cét truc tung tai
diém c6 tung do bing 3.

b)T1mg1atr1nh0nhatcua M = 5%° +y2+z —4x-2xy—z-1
¢)Chox+y=-5vax 2+y*=11. Tinh X+y
Cau 2 : (4 diém)
. . ¥ +5x+6+x79-x"
a) Ratgon: A=
3x— x> +(x+2N9 - x*
b) Cho a, b, c thoa mén : l+1+——

c a+ b +c
Tinh gia tri b1eu thirc Q = (a27 + b)) + (P P+ a*'b)

Caul: 4 diém)
a) Giai phuong trinh : Yx+10 +\/17 x=3

2x-3 \/ y+5 _, 3
b) Gidihé phuongtrinh: {\ y+5 V2x-3 =~ (v6ix> 77> -5)
3x+2y=19
Ciu 4 : (4 diém)
Cho hinh thang ABCD ¢6 day 16n 1a CD. Qua A vé AK//BC (KeCD) va qua B ké
BI/AD (1e CD); BI cét AC tai F, AK cat BD tai E.

a) Chung minh : KD CI va EF//AB.
b) Ching minh AB?=CD. EF.

Ciu 5 : (4 diém)
Cho tam gisc déu ABC ndi tiép trong duong tron (O;R). M 1a mt diém di dong
trén cung BC cua dudng tron do.
a) Chung minh : MB + MC = MA.
b) Xac dinh vi tri cua diém M dé tong MA + MB + MC dat gié tri 16n nhét.
¢) GoiH, K, Q 14n luot 12 hinh chiéu cia M trén AB, BC, AC; dét dién tich tam giac

ABC 12 S va dién tich tam gidc MBC 12 §’. CMR : MH + MK + MQ = 23(8+28) 1y,

3R
M di dong trén cung BC.

---Hét---
Ghi chi:
o Thi sinh khéng dugc si dung tai liéu.
e Gidm thi coi thi khong gidi thich gi thém



SO G;Ao DUC VAPDPAO TAO  KY THI CHON HOC SINH GIOI VONG TINH LOP 9 THCS
TINH KIEN GIANG NAM HOC 2012-2013

HUONG DAN CHAM MON TOAN 9

Cau Dap an Diém
Cau la |- Him sb y = (m” — 2m)x + m” — 1 nghich bién
(125d) | ©&m’-2m <0 < m(m—2) <0 0,25

m>0 m>0
m—-2<0 m<?2

0<m<2 (1
m<0 - m<0 . < m M 0,25
(loai)
m—2>0 m>2 0.25
-Céttructung:mz—1=3 s m=+12 (2) ’

Cau 1b | Tim gia tri nhé nhat ciia :

(1,5d) M=5x"+y* +72" -z—4x —2xy — 1
M=x*-2xy+y +4x° —4x+ 1 +2°-z + 1.0
4 4 0,25
_ 2 2 1Y 9 9
cro , A, 9
Gia tri nho nhat caa M = 7 0,25
x-y=0
C>2x—h4k3x=y=z=l 0,5
2
z——=0
2
Caulc|Chox+y=-5vax’+y =11.Tinhx’ +y’
(1,25d) 0,25

Tacod:x’ +y = (xty)(x* +y —xy)=-5(11 —xy) (1)
Mix+y=-5= x*+y +2xy=25

= 11 +2xy=25 => xy=7 (2)
Te()va2) = x +y =-5(11-7)=-20

0,5

0,5




3x+2y=19

Cau 2a Rt gon : A = x> +5x+6+x 9 x* 2x
(2,0d) o 3x—x +x+2N9 x?
bK: -3<x<3 0,25
_ (x+3)(x+2)+x\/3+x.\/3—x .2\/3—x+ 2x
( x+2N3+x.\/3—x. 3-x 3-x 0,5
_ 3+x(x+2)\/3+x+x\/3—xl_2\/3+x
3—xfe3—x+(x+2W3+x]
3+x 5 [3+x 0,5
\/3 x 3-x
! 0,5
2
0,25
Cau 2b Choa,bcth(’)amﬁn:l+l+l= !
(2,0d) ] a b ¢ a+b+c
Tinh gia trj biéu thicc Q = (¥ + b¥)(b*" + ¢*H)(**P+
2013
a™")
Tacé: Liivlo ! it 1 0,25
a b ¢ a+b+c a b a+b+c ¢
_a+b_ —(a+b) 0,25
ab  cla+b+c)
= (atb)c(at+b+c) = -ab(atb)
= (atb)[c(atb+c) +ab] = 0 = (atb)[c(atc)+bc +ab] =0
= (atb)[c(atc) tb(atc)] = 0= (at+b)(a+c)(b+c) =0 0,5
a+b=0 a=-b
=|b+c=0=|b=—c 0,25
c+a=0 c=-a
- Thé vao tinh dugc Q =0 0,75
Giai phuong trinh : Yx+10+3/17-x =3
Cau 3a 8 5 a3
2.0d) (\/x+10 +417—x)3 =3 0.5
X+ 10+ 17 —x + 3. 3/(x+10)17 -x) .3 =27 0.5
(x+10)(17-x%x)=0 0,5
x=-10,x=17 0,5
Cau 3b 2x 3+\/y+5 3
2,0d | Giai hé phuong trinh: {\ y+5  \2x-3




(voi x>%,y>—5)

0,5
<. [2x-3
bat s =m>0 0.5
= m+ i=2@m2—2m+1=0@(m—1)2 =0 < m = 1(nhan)
m
0,5
S k-3 45 2x—y =8
y+5
= oy = _ 0,5
Gidi hé {2x y=8 _ {4x 2y=16 _ {x 5
3x+2y=19 3x+2y=19 y=2
(4,0d) Hinh 0,54
E F
D X C
Caua |q) Ching minh : KD = CI va EF//AB.
(1,0d) — Cminh ABID, ABCK la hinh binh hanh 0,5
= DI = CK (cung bang AB) 0,25
= DI+ IK=CK + 1K = DK =CI 0,25
(1,25d) | - C/m : AAEB dong dang A KED (g.g)
_ AE _ 4B
EK KD 0,5
A AFB dong dang A CFI (g.g)
_ AF _4B
FC CI 0,25
Ma KD =CI (cmtrén)
AE AF , \
= — =—= EF//KC (DIi Talet dao trong A AKC)
EK FC 0,5
Caub b) Chung minh AB* = CD. EF.
(1,25d) | Ta c6 : A KED dong dang AAEB (cmtrén)
DK DE DK + AB _ DE + EB
~ 4B EB AB EB
DK +KC DB
j =
AB EB 0.5
DC DB >
a5 s )

Do EF//DI (theo CMT: EF//KC, I ¢ KC)

0,25




DB_DI_DB_AB 5) (ViDI=AB)
EB EF EB EF

DC  AB , 0,5

T (1) va (2) = — == = AB? = DC.EF ’

Cau 5
4,0d

Hinh 0,54

A
-0
D
B C
N~
M

Cau a a) Ching minh MC + MB = MA ?

(1,754d) - Trén MA lay D sao cho MD = MB 0,25
= AMBD céan taiM

goc BMD = goc BCA = 60° (cing chan cung AB)
— AMBD déu 0,5

- Xét AMBC va ADBA

Taco:

MB = BD (vi AMBD déu)

BC = AB (vi AABC déu)

Goc MBC = goc DBA (cung cong goc DBC bang 60”
—. AMBC = ADBA (c-g-c) 0,5
= MC =DA

Ma MB =MD (gt)
— MC +MB = MA 0,5

Caub

(075d) b) Xac dinh vi tri ctia diém M dé tong MA + MB +

MC dat gia tri 16n nhat.
Ta c6 : MA la day cung cua (O;R)
- MA < 2R 0,25
— MA + MB + MC < 4R (khong dbi)
Dau “ = “ xay ra < MA 1a dudng kinh
< M la diém chinh gitta ctia cung BC

Cauc c)CMR:MH+MK+MO=M
(1,0d) 3R
Ta co MHAB MK;BC + MQ2'AC =S,n +Susc +Suuc 0,25
Tinh hodc n6i AB la canh tam gidc déu ndi ti€p (O;R) ’

0,25
0,25




— AB=R.3 0,25
J3(S +28)

2

Luu ¥ : Hoc sinh gidi cich khdc ding cho tron sé diém




SO GIAO DUC VA BAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
NINH THUAN NAM HOC 2012 - 2013
At o Khoangay: 18/11/2012
(Be thi chinh thic) Mon thi: TOAN - Cap: THCS
Thoi gian lam bai: 150 phut
(Khong ké thoi gian phéat dé)

PE:
(Dé thi cé 01 trang)
Bai 1 (5,0 diém):
Tim tat c& cac cdp SO thuc x va y thda man bét dang thirc sau:
X? + y2+ 2X—-2y+2<0

Bai 2 (4,0 diém):
Tim tat ca cac nghiém nguyén duong ctia phurong trinh;
1 1 1

X y 7
Bai 3 (5,0 diém):

Cho hinh thang ABCD (AD // BC). Hai dudng phéan giac trong ctia géc A
va goc B cat nhau tai diém E, hai dudng phan giac trong clia goc C va goc D cét
nhau tai diém F.

a) Chirng minh rang: EF // AD.
b) Tinh dd dai doan EF thdng qua cac canh cua hinh thang ABCD.

Bai 4 (3,0 diém):

Cho sb thuc A = 2 + 24/28n%+1, v6i n nguyén. Chirng minh rang néu A
la s3 nguyén thi A 12 mdt s6 chinh phuvong (bdng binh phuong ctia mot 5
nguyén).
Bai 5 (3,0 diém): \

Trong hinh vudng ¢é dd dai canh bang 1 cho 151 diém bat ky. Chirng minh

rang co it nhat 7 diém da cho nam trong mat hinh tron cé ban kinh bang %



HE BN TS e SBD: o ChkfGTL1: ..,

S, Gl..ODtC V¢t :IIIO T %00 K, THI CH...N H...C SINH GIflI CtP T°'NH
NINH THUSN N%oM H...C 2013 S2014
. Khéa ngay: 10 11/20B
(€« thichnh thfc) M6n thi: TOAN - Cp: THCS
Th:i giaraim bai: 50 phut
(Khong [ thei gian phit f,)

€<
(.., thi ct 01 trang’20 fi€m)

Bai 1.
Timx, y thra mén plZeng trinh: 4y,/xd2 82x/y B- y§3x 2

Bai 2.
Chocec 2 th' ca, b, c khdng @mCh' ng minh ' ng:
(a+b+0c)’ 8%’ +b*+c® + 24abc

Bai 3.

Cho tamgiec ABC ¢” trung tuyn AM = 1v— BBC 5=GAM . T-oh "™ ¢
csnh AB.
Bai 4.

Ch' ng minh tngab(@®> b? chia bt cho3vaemé s nguyéna v—b.
Bai 5. .

Cho henh benh h-nh ABCD. Trén cec cSnh AB v— AD Izn IZ1t |ky ceC
I m Ev—F (E, Fkhongtrj ng voe cec “th c£a henh benh h-nh). G& K |- giao

"I mc£a EDv-FB. Ch' ng minh fng hai t gi* c ABKD v— CEKFc” dien t-eh
b“ng nhau.



SO GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI CAP TiNH

QUANG NINH LOP 9 NAM HOQC 2012 - 2013
PE THI CHINH THUC
MON: TOAN Ho va tén, chit ky
(Bang A) ctia giam thi so 1:

Ngay thi: 20/3/2013
Thot gian lam bai: 150 phuit
(khong ké thoi gian giao d€) | e

(Dé thi nay cé 01 trang)
Bai 1. (4,5 diém)
a) Ching minh ding thic: /2 -1= ig —~ ig + i/g
(2013y-2012) =1
b) Gidi hé phuong trinh -]~ 01> )=1
x(»* +2012)=2013
Bai 2. (3,5 diém)
Cho ham s6 bac nhaty=mx + m- 1 (% (v6im la tham s0).
a) Tim cac gia tri cia m dé db thi cta ham sb (v tao voi cac truc toa d6 Oxy mot
tam gidc c6 di¢n tich bqng 2. ) o
b) Chirng minh rang d6 thi cua ham s6 (*) luén di qua mot diém c6 dinh vé1 moi
gia tri ciia m.
Bai 3. (4,0 diém) ,
Cho x, y, z 1a ba s0 thuc duong thod man xyz = 1.
1 N 1 N 1
X+y’ +1 y 4z 41 2 +x+17

Tim gia tri 10n nhat cta biéu thirc A =
Bai 4. (6,0 diém)

Cho tam gidc ABC c6 ba goc nhon ndi tiép dudng tron tam O. Goi I 1a mot diém
trén cung nho AB (I khong trung voi A va B). Goi M, N, P theo tht tu 1a hinh chiéu cua
diém I trén cac duong thang BC, AC, AB.

a) Chimg minh rang ba diém M, N, P thing hang.

b) Xéc dinh vi tri ctia diém I dé doan thang MN c6 do dai 16n nhét.

Bai 5. (2,0 diém)
Giai phuong trinh sau: (x+3) /(4 —-x)(12+x) +x =28.

Ho vatén thi sinh:......cccoovvvveiiiiiiieeeee Sd bao danh.............



SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH
QUANG NINH LOP 9 NAM HQC 2012 - 2013

PE THI CHINH THUC

MON: TOAN Ho va tén, chir ky
(Bﬁ.ng B) cua giam thi so 1:

Ngay thi: 20/3/2013
Thoi giaq 1am bai: 150 phl:lt ..............................
(khong ké thoi gian giao dé)

(Pé thi nay ¢6 01 trang)
Cau 1. (4,0 diém)

Cho bidu thite p = [ 2L X2 +1), 2r-2le)) >0; x %1
0 D1cu thuc ' = x_\/; x+\/; . vO1 X . X .

x—1
a) Rut gon biéu thirc P.
b) Tim x nguyén dé P nhan gia tri nguyén.
Cau 2. (4,0 diém)
atb+c=6

Cho ba sb thyuc a, b, ¢ théa min déng thoi: ¢ .
a~t+b"+c" =12

Tinh gia tri caa biéu thie P = (a - 3)*"+ (b -3)*"+ (c - 3)*".
Céu 3. (4,0 diém)
Giai phuong trinh: 2(x* —4x) +vx* —4x-5-13=0.
Cau 4. (6,0 diém) 7 ,
‘ Cho duong tron (O) va BC la mot day cung khong di qua tam O. Diém A bat ki
nam trén cung 16n BC cua duong tron (O) sao cho diém O Iudn nam trong tam giac
ABC (A #B; C). Cac duong cao AD, BE, CF cat nhau tai H.
a) Ching minh tr giac BFEC ndi tiep. ’
b) Buong cao AD cat duong tron (O) tai I. Chirng minh I d61 xtmg vo1 H qua BC.
¢) Goi M la trung diém cta BC. Ching minh AH = 20M.

Cau 5. (2,0 diém)

1 1 1
+ + >2.
I+x 1+y 1+z

Tim gi tri 16n nhat cta biéu thirc P = xyz.

Cho ba sb thuc duong x, y, z thoa méan

Hét




‘SO GD&DT QUANG NINH HUONG DAN CHAM THI CHQN HQC SINH GIOI CAP TiNH

LOP 9 NAM HQC 2012 - 2013

PE THI CHINH THUC
Mén: TOAN (BANG A)
(Huong dan cham nay co 04 trang)
Bai So lwoc bai giai DPiém
Dit2-=ae=2=4".
_ 2
Dbang thirc can chirng minh twong duwong véi: Ya-1= 15’% 0,5
Ciu a S3%a-)=a’—a+1<(a’> —a+1)’ =9a-1). 0,5
2,5 | Bién ddi vé trai:
diem | (a’—-a+1)Y =(@"-a+1)’(@ —a+))
=3(a*-1)a* —a+1)=3(a-1)(a+1)(a’*—a+1) L5
=3(a—-1)@ +1)=3(a-1)2+1)=9(a—1) ’
Vay ding thie duge chimg minh.
2. ta thay x=0khong la nghiém. hé phuong trinh tuong duong
\(UH
. 1
Bail 2013y-2012=— 0,5
4,5d *)
Yy 42012 = 2013
X
< n t*=2013y+2012=0
Caub | Pt l=t,h¢ *) = v & 17 =2013y = y* —2013¢
au x y*=2013t+2012=0
2,0 V=t 0,5
diém | o (—y)(+y+2013)=0=|"
(t=y)t+y ) {y:—t—2013
* Truong hop y =t =1+ -2013¢t+2012=0,
Gidi PT duoc :¢, =1;1, =2012 0,5
* Truong hop y=—¢-2013= > +2013t+2013° +2012=0, PT vO
nghi¢m 1 0,5
Vé'y h¢ co nghlém ((xl =Ly, =D;(x, :m;yz =2012)
Caua | Vi(*)1dham sd bac nhitnénm 0. (1) 0,25
2,0 bicu kién dé do thi cua (*) tao voi céc truc toa do Oxy mdt tam
diém | gidclam =1, ) 0,25
Bai 2 Goi A la giao diém ctuia duong thang (*) vdi truc tung
al
3,5d — A(0; m-1) nén do dai OA = | m- 1. 0,25
Goi B 1a giao diém cta duong thang (*) véi truc hoanh
_ _ 0,25
—B(1Z™: 0) nén do dai OB = | 1=, ’
m m




Sapc=2 o %OA.OB ~2-0A.0OB=4.

o (m- 1)° = 4m|

0,25

*Véim>0thim' - 2m+ 1 =4m 0,25
em’-6m+1=0
om=3-22:m=3+242.
*V6im<0thim’-2m+1=-4m
em’+2m+1=0
osm=-1 0,25
Vaym e{-1;3-2+2;3+2+2} théa man dicu kién (1) va (2).
0,25
Goi M(xo; o) 1a diém c6 dinh thudc d6 thi (*) khi va chi khi:
Yo=mXxy+m-— 1 vmeR 0,75
X+t 1m—(yo+1)=0 vmeR
Caub X, +1=0 Xo=—1 o .. . " Y AL 1R
1,5 = b +1=0 = i _lVay do thi cua (*) ludn di qua mot diém
e R 0 - 0
Diem | 5 dinh M(-1: -1) vmeR 0,75
Taco(x-y) >0 voi VX,y eR & X -xy+Yy >xy. 0,5
Max;y>0nénx+y>0. 0,5
Ma X’ +y = (x + y)(X" - xy + y° ) > (X T y)xy. 0,5
= X+y +Hl=xX+y +xyz> (X + y)Xy + Xyz. 0.5
= xX+y 41 >xy(x+y+2z)>0. ’
) Tuong tu chimg minh duoc:y’ + z° +1>yz(x + y + z) > 0. 0.5
Bai 3 4 2+x +1 2zx(x +y+2)>0. ’
4d diém 1 1 1
= A< + + 0,5
xy(x+y+z) yz(x+y+z) xz(xX+y+2z) ’
oA XEYTzZ =L<:>AS1. 0.5
XyzZ(X+y+2z) Xyz ’
Vay gia tri lon nhatcia Ala 1 khix=y=z=1. 0,5
Tir gia thiét ta co: ZIPA + ZINA = 180" = tir gidc IPAN ndi tiép 0.75
= /IPN = ZIAN ( cung chan cung IN) (1) ’
Lai c6 ZIPB = ZIMB =90 = tir giac IPMB 1a tir giac noi tiép 0.75
Ciua | = /MPI+ ZIBM = 180" () ’
Bai4 | 3diem | Vil €(0) = £ CAI + ZIBM = 180’ 3) 0,5
6d Tu (2) va (3) = £ZMPI = ZCAI 4) 0,5
T (4) va (1) = ZMPI +ZIPN = ZCAIl + ZIAN = 180° 0.5
Suy ra M, P, N thang hang. ’
Caub | Tt giac IPMB la tr gidc ndi tiép nén LIBA = ZIMN 0.5
3 diém | ( cung chan cung IP) (5) ’




Tt giac INAP 14 tir gidc ndi tiép nén ZINM = ZIAB

( cung chan cung IP) (6) 03
Tu (5) va (6) = tam giac IMN dong dang v6i tam giac IBA 0,5
:mzyzﬁéleNgAB 0,5
BA IB JA
Ao G 99 2 M EB 0
Dau “=""xayra < < ZIAC = ZIBC =90
N=4 0,5
< CI 1a duong kinh cua (O). ’
Vay MN 16n nhat bang AB < 1 d6i ximg v6i C qua O. 0,5
(x+3). /A= x)(12+x) +x =28 (*) 025
Diéu kién x4c dinh: - 12 < x <4 ’
Patx +3=u; J@d-x)(12+x) =v 0,25
SuHV =X +6x+9+48-8x—x" =57-2x
2, 2 4 0,25
=Su tv -1=2(28-x) (1)
Theo dé bai ta co uv =28 - x (2) 0,25
Bai s 5 i Ta () va(Q)tacou’+ v -1=2uv o (u-v) =1
iem Cv— _
2d @{u v=1 <:>{u—v+1 0,5
u-v=-I u=v-1
i) Véiu=v+1 = J@d—x)(12+x) =x +2 (diéu kién: x>-2) 0.25
Giai phuong trinh duge x =- 3 + /31 ( thoa man). ’
ii) Véiu=v-1 = J@d-x)(12+x) = x+4(diéu kién: x>—4)
Giai phuong trinh dugc x = - 4 + 442 ( thda min) 0,25

=>S={-4+42; -3+ 31 }.




Hinh v€ bai 4

Cac luu v khi cham:

1.

2.

Hudng din chAm nay chi trinh bay so luoc mot cach giai. Bai lam ctia hoc sinh
phai chi tiét, 1ap luan chit chg, tinh toan chinh xac méi duoc diém t6i da.

Céc cach giai khac néu diing van cho diém. T6 cham théng nhét cho diém
thanh phan cta cau nhung khong vuot qua sd diém cta cau hoic phan do.

. Bai 4 khong v& hinh khong cho diém ca bai. Bai 4 cAu b tim dwoc vi tri diém

I khong chirng minh khong cho diém.

Moi van dé phat sinh trong qua trinh chim phai dugc trao d6i trong t6 chim
va chi cho diém theo su thong nhat cta ca to.

Diém toan bai 1a téng s6 diém da cham; Khong lam tron.



‘SO GD&PT QUANG NINH HUONG DAN CHAM THI CHQN HQC SINH GIOI CAP TiNH
LOP 9 NAM HQC 2012 - 2013

PE THI CHINH THU'C
Mén: TOAN (BANG B)
(Huwong dan cham nay co 03 trang)
Cau Tém tit 1oi gii Cho
diém
0 P= Wr-Dar+vx+) (x+Da-Jx+D) [ 2(/x -1 0.5
’ Vx(x -1y V@Wx+h ) W -DEx+D) ’
_ x4+ x+1_x—\/;+1 (2(x-1) 0.5
Jx Jxo ) Vx+l ’
_ X+ x+1—x+\/;—1 \/;+1 05
Jx 2(Wx -1 ’
_2Jx x+l x4l 0.5
Jx 26x-1) Ax-1' ’
Caul \/;-1-1 2
:2 b,P = =1 0,5
(4diém ) Jr -1 +\/;_1
Pé P nhan gia tri nguyén thi Vx -1 U(2). 0,25
*Jx-l=1Jx=2=x=4 0.5
*Jx-1=2=/x=3=x=9 ’
*Jx —1=-1=x =0= x =0 (loai).
*Jx -1=-2=x =—1 (loai). 0.5
Viy x nhan cac gia trj nguyén 4 ; 9 thi P nhan cac gia tri nguyén lan 0.25
luot 1a 3; 2. ’
a+b+c=6 4a+4b+4dc =24 L0
Crb =12 | 4b e =12 ’
Tu hai phuong trinh ta suy ra: a° +b° +c¢> —4a—4b—4c+12=0. 0,75
S (@-2>+0B-2+(-2>=0 Vi (@-2)>>0;(-2)>>0;(c-2) >0 VOi Lo
Ca.uKZ moi sb thuc a, b, c. ’
(4diém) @-2°=0  ((a=2)=0 [a=2
S{(bh-2"=0<={(h-2)=0=b=2. 0,75
(c=22=0 |[(c=2)=0 |c=2
VayP — (a_3)2013+(b_3)2013+(c_3)2013 — (_1)2013+(_1)2013+(_1)2013 =_3. O’S
Cau3 | 2(¥* —4x)+4/x* —4x—5-13=0 1,0
(@diem) | 52 g4y 5y ¥ —4x—5-3=0

1



Diéu kién x* —4x-5>0 < x<-1 hoic x>5 (*) 0,25
Piat: t=vx?—4x—-5;(t>0) <> =x>—4x-5 0,75
Phuong trinh da cho tré thanh:
2 +1-3=0 (1-1)(26+3)=0 < t=1hojct=- % (loai). 1,0
Véit=1tacod:Vx' —4x-5=1
2 — — =
S x"—4x-6=0 0.75
o x=2+4/10
Vay phuong trinh c6 nghiém 1a x =2 £+/10 ( théa man didu kién (*)). | 0,25
a, Co/BFC=90" (vi CF la duong cao ctia tam giac ABC)
ZBEC =90° (vi BE la dudng cao ctia tam gidc ABC) 1,0
Nhu vay tir hai dinh F va E cung nhin canh BC du6i mot goc vuong 0.75
Suy ra hai diém E va F cung nam trén duong tron duong kinh BC ’
Vay ttr giac BFEC ndi tiép. 0,25
b, T gidc ABDE ndi tiép do c6/BDA = £ BEA =90°
— /DBE = /DAE (hai goc ndi tiép cting chan cung DE) hay
Cau4 | £CBE=ZIAC (1) 1,0
(6 diém) 2/ IBC=~/1AC ( gbc ndi tiép chan cung IC) (2)
Tu (1) va (2) = ZCBE = ZIBC =BC la tia phan giac goc IBH .
Ta lai co BC L HD nén tam giac IBH can tai B
Suy ra BC cling 1a trung truc cua HI 1,0
Vay I va H do61 xtirng nhau qua BC
¢, Ké duong kinh AK suy ra : KB // CH ( cung vudng gbéc véi AB ) 1.0
KC//BH ( cung vuéng goc voi AC) ’
= tir giac BHCK Ia hinh binh hanh va M 1a giao diém hai duong chéo.
= M 1a trung diém cua HK 0,5
= OM la duodng trung binh cia tam gidc AHK = AH =20M (dpcm) | 0,5
1 1 1 y z vz
—2>(1-—)+(1- = >2 1
1+x ( 1+y)+( 1+z)) 1+y+1+z \ (1+y)(1+2) () 0,75
Cau s : —
iém) | T tu >2 2
(2 diem) | Twong W= 2= 2 () @) 05

Loy 3)
I+z (1+x)(1+y)




Nhan ba bét ding thire ciing chiéu (1), (2), (3) voi nhau ta duoc

Xyz< 1 0,5
8

Suy ra gia tri 16n nhét cta P = % khix=y=z =%. 0,25

Hinh vé bai 4

Cac chu v khi chim

l.

2.

3.

Huéng dan cham nay chi trinh bay so lugc mot cach cach giai. Bai lam cua hoc
sinh phai chi tiét, 1ap luan chit chg, tinh todn chinh xac méi duoc diém t6i da.
Cac cach giai khac néu ding Ve~m cho diém. TH chdm trao doi va thdng nhit diém
chi tiét nhung khong vuot qua s6 diém danh cho cau hoic phan do.

V6i bai 4 khong cho diém néu khong c6 hinh v&.Co thé chia nho diém thanh
phan nhung khong duéi 0,25 diém va phai théng nhat trong t6 cham.




SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI TINH
THANH HOA Nam hoc 2010- 2011

Dé chinh thirc Moén thi: Toan
i Lop: 9 THCS
S6 bio danh Thoi gian: 150 phat (khéng ké thoi gian giao dé)
Ngay thi: 24/03/2011
(Dé thi c6 01 trang, gdbm 05 cau).

Cau L. (5,0 diém).

1) Cho phuong trinh: x* —=2mx +2m—1= 0. Chitng minh phuong trinh ludn c6 hai nghiém
%,,%, v&i moi m. Tim gié trj 16n nhét céa bidu thie P=—— 223

x+ x5 +2(1+x.x,)

khi m thay doi.
2) (a). Cho ba s6 hitu ti a, b, ¢ thoa man 1 +% = l Chtng minh rang 4 =a* +b* +¢*
) a c
1a s6 hiru ti.

(b). Cho ba s6 hitu ti x, y,z d6i mot phan biét. Chimg minh rang:

1 1 1 A g
= (x—y)2 4—0}_2)2 +(Z—)C)2 la sO htru ti.

2 2
Cau IL. (5,0 diém).1) Giai phuong trinh: (L] + (LJ _10
x—1 x+1 9

x’ +x+—(1+lj:4
2) Giai hé phuong trinh: Y
X+ 12 + 5+ L} =4,
y.ooy oy
Cau III. (2,0 diém). Cho tam giac déu ABC, cac diém D, E lan lugt thudc cic canh AC, AB,

sao cho BD, CE cit nhau tai P va dién tich tr giac ADPE bang dién tich tam giac BPC.
Tinh BPE.

Céau IV. (4,0 diém). Cho duong tron tam O va day cung AB c¢b dinh (O ¢ 4B). P 1a diém di dong
trén doan thang AB (P # 4,B va P khac trung diém AB). Puong tron tam C di qua diém

P tiép xtc v6i duong tron (O) tai A. Dudng tron tim D di qua diém P tiép xtic voi dudng
tron (O) tai B. Hai duong tron (C) va (D) cat nhau tai N (N # P).

1) Chung minh raflng YUNP = BNP va bén diém 0O, D, C, N cung n?tm trén mot duong tron.
2) Chimg minh rang duong trung tryc cua doan ON ludn di qua di€m c6 dinh khi P di dong.
Cau V. (4,0 diém).

1)Cho a,,a,,...,a,; 1a 45 sb tw nhién dwong thod min @ <a, <...<a, <130. Dit

dj. =a,, —a;, (j=12,...,44). Chirng minh rﬁng it nhat mot trong 44 hi¢u dj xuét hién it
nhat 10 lan.

2) Cho ba s duong a,b,c thoa man: Va® +b> +vb* +¢* +/c> +a* =~2011.
2

2 2
Chimng minh rang: i b +-C >1 2011

+¢ c+a a+b 2\ 2

Thi sinh khong dwoc swr dung tai liéu.
Can bo coi thi khong giai thich gi thém.



SO GD & PT THANH HOA KY THI CHQN HQC SINH GIOI TiNH

HUGNG DAN CHAM NAM HOC 2010 - 2011
bE CHINH THUC MON THI: TOAN
‘ LOP: 9 THCS
(GOm c¢ 3 trang) Ngay thi: 24 - 3 - 2011
Ciu | Y Huéng din chim Diém
Caul | 1) | Taco A'=(m—1)> >0,Ym nén phuong trinh c6 hai nghiém vé&i moi m. 0,5
6d | 2,54 | e T el 0|
Theo dinh li viet, ta ¢6 x, +x, =2m,x,x, =2m—1,suyra P=——
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, m+2 ]
-1)? 1,0
_1—(2’"2 D" | MaxP=1, khi m=-.
4m” +
2a) | Tir gia thiét suy ra 2ab —2bc —2ca =0 0,5
L5d | T———= T (A
Suy ra A:\/(a+b—c)2:|a+b—c| la so hitu ti 1,0
2b 0,5
1021 Dat a = ! b= ! ,C= suyra —+-—=—
R Y VTR AT A a.b S
X 1 1 . 0,5
Ap dung cau 2a) suy ra B= >+ >+ > la so hiru ti.
(x-yy (-2 (z-x)
Caull | 1) |BPk: x #*1. Phuong trinh tuong duong véi 1,0
6d | 25d X x Y x’ 10 22 ) 2 10
T 2= 5 -5 =0
x+1 x-1 x -1 9 x -1 x -1 9
oy T T D S 05 |
bat t:%L’ ta dugc phuong trinh > —I—E:0<:>t:é hoeict:—2
ST S S C - SR SN N
2x : 0,5
V6i t =—, ta dugc — 173 (v0 nghiém)
x —
. 2 0,5
V6it=—-—, tadugc ——=—— suyra x=+—.
x J—
2 0,5
25)d x2+i2+x+—:4
bk: y # 0. H¢ tuong duong vdi 4 .
x3+—3+—(x+—j=4
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, YO Y
1 1,0
U=x+— 5 R
. u +u—-2v=4 u —4u+4=0 u=2
bat ta duoc hé & &
X u —2uv=4 w+u—4=2y v=L.




o ju=2 Y x=1 T S
Vi ta dugc & (thoa man diéu ki¢n)
v 1 y=1.

1,0

Cau
111
2d

Ké EF 1 AC taiF, DG 1 BC tai G.
Theo gia thiét S ,pp) = S zec)
= S(ACE) = S(BCD)'

Ma AC=BC=EF=DG vi d=¢€
Suy ra AAEF = ACDG = AE = CG.

0,5

Do d6 AAEC = ACDB(c—g —¢)=> PBC ='ECA

— BPE ="PBC+PCB ="PCD+PCB = 60°

Cau
IV
4,0d

Goi Q la giao diém cua céc tiép tuyén
chung cua (O) véi (C), (D) tai A, B
tuong Ung.

Suy ra ANP = 9AP = OBP = BNP.

ANB =ANP + BNP = 04P + OBP
=180° —40B , suy ra NAQB ndi tiép (1).

D@ thdy tir gidc OAQB ndi tiép (2)
T (1) va (2) suy ra 5 diém O, N, A, Q, B
cling nam trén mot duong tron.

Suy ra cac diém O, N, A, B cung nam trén
mdt dudng tron.

Ta c6 OCN = 204N = 20BN =0ODN ,
suy ra bon diém O, D, C, N cung nam
trén mot duong tron.

2)
1,0d

Goi E 1a trung diém OQ, suy ra E c6 dinh va E 1a tAm duong tron di qua
cac diém N, O, D, C. Suy ra dudng trung truc ctia ON ludn di qua diém E ¢
dinh.

CauV
24

D
2,0

d+d,+..+d,=(a,—a)+(a,—a,)+..+(a;s—a,)=a,;—a <130-1=129. (1)
Néumoi higu d, (j =1,2,....,44) xuat hién khong qué 10 lan thi
d +d,+..+d, >91+2+3+4)+8.5=130 mau thuin v&i (1).

Vay phai ¢ it nhat mot hiéy d, (j =1,..,44) xuat hién khong it hon 10 lan

2)
2,0d

Taco 2(a’ +b*) > (a+b)*.




a’ b* c? a’ b2 o)
Suy ra +

>
b+c c+a+a+b \/2(b2+cz)+\/2(cz+a2) \/2(02+a2)

Pit x=+b* +c>, y=N+d’, z=a* + 1’
y

2 2 2 2 2

V' +zi—-x" Z+x -y X +y -z 10

+ +
22x 242y 22z

L(r2? (Gt Y (G
22\/5_( 2x x]+( 2y yj-i_( 2z H

suyra VT >

> —=[(2(y+2)=3x)+(2(z+x)=3y)+(2(x+ y-3z) ]

1 1 /2011
Suyra V7T 2 ——(x+y+z)=—,—
g 2\5( y+2) 2\ 2

GHI CHU: Néu hoc sinh giai cach khac ma diing thi van cho diém t6i da.



SO GIAO DUC VA PAO TAO KI THI CHON HOQC SINH GIOI TINH
THANH HOA Niam hoc: 2011-2012
DE THI CHINH THUC Mén thi: TOAN
S6 b4o danh Lép 9 THCS
Ngay thi: 23 thang 3 nam 2012
Thoi gian: 150 phit (khéng ké thoi gian giao dé)
Dé nay co6 01 trang, gdbm 05 cau.

Cau I (4,0 diém)
[ 3Wx-1+41 1
. x—3vx-1-1 x—1])

2 x—1 x+8
Cho biéu thirc P = +
(34-\/)6—1 10—xJ

1) Ratgon P.

2) Tinh gia tri cia P khi x = </3+2\5 - </3_2‘5 .
3-2v2 \3+242
Cau II (4,0 diém)
Trong cung mot hé toa do, cho dudng thang d : y = x — 2 va parabol (P):y = —x*. Goi A4
va B la giao diém cua d va (P).
1) Tinh d6 dai 4B.
2) Tim m & duong thing d':y=—x+m cit (P) tai hai diém C va D sao cho

CD = A4B.
Cau III (4,0 diém)
2

T ix=2

) Giai h¢ phuong trinh {
b% 1
T y=—.
X 4 2

2) Tim nghiém nguyén ctia phuong trinh 2x° + y* —2x’y =320.

Cau IV (6,0 diém)
Cho tam giac nhon ABC ¢6 AB >AC. Goi M 1a trung diém cia BC; H la tryc tam;
AD, BE, CF 1a cac duong cao cua tam giac ABC . Ki hi¢u (C)) va (C,) lan luot 1 duong
tron ngoai tiép tam giac AEF va DKE, véi K 1a giao diém cua EF va BC . Ching minh

rang:
1) ME 1a tiép tuyén chung cua (C) va (C)).
2) KH 1 AM .
Cau V (2,0 diém)
Véi 0 < x, y, z < 1. Tim tit ca cdc nghiém cua phuong trinh:
al + Y + z = 3 .
l+y+zx l1+z+xy l+x+yz x+y+z

Thi sinh khong duoc sw dung tai liéu. Can b¢ coi thi khong dwoc gidi thich gi thém.



SO GIAO DUC VA PAO TAO

THANH HOA Niam hoc: 2011-2012

HUONG DAN CHAM MON TOAN

(Pé chinh thitc)
Lép 9 THCS
Ngay thi: 23 thang 3 ndm 2012
(Huéng dan gom 03 trang)

KI THI CHON HOQC SINH GIOI TINH

~

CAU NOI DUNG DIEM
I |1)2,0diém
4,0 | Diéukién xac dinh: I <x = 10 (¥).
diem | 5. /x—1=a,0<a=3. o
2 b
Khido: P=| 2+ 2% :( Jaxl —lj
3+a 9-a a’-3a a
_3(@+3) 2a+4  -3a  -3Jx-1 10
9-a’ ‘a(@-3) 2a+4 2Jx-1+4 ’
2) 2,0 diém
2 2
=§/(3+2\5) —4\*/(3—2\5) 1,0
= fVae) - a) = (vE) =2
_ 1,0
Suy ra: P = 3 :—l.
2+4 2
II |1)2,0diém
4,0 —x*=x-2
diém | Toa dd A va B thod man h¢:
y=Xx-2 1,0
e y=E=hhodc ) =C2-4.
AB=9+9 =32. 1,0
2) 2,0 diém
Xét phuong trinh (hoanh d6 giao diém cua (P) va d'): —x>=—x + m
S X =-x+m=0 (1).
Tén tai C va D, khi va chi khi: (1) c6 2 nghiém X;» X, phan biét
1, 1,0
< m<— (%)
p (*)
Khi do, toa do cia C va D 1a: C(x;; y,) va D(X,; y,), trong d6: y, =—X +m vay, =—X, +m.
CD” = (X, = X,) + (Y, = ¥,)" =2(X, —X,)’ = [(x +X,)" - 4xx2].
Ap dung dinh 1y Viét d6i voi (1), suy ra: CD? = 2(1— 4m). 1.0
CD=AB < 2(1-4m) =18 < m = -2, thoa min (*). ’
Vay, gia tri cAn timcia m la: m = —2.
I | 1)2,0 diém




4,0 | Dicukiénxacdinh: xy=0 (*).
diem L N X2+ Xy =2y X2+ 2y? +3xy = X + 2y
Khi d6, h¢ da cho tuong duong voi: =
2y% + 2xy = X 2y% 4 2xy = X
(X+2y)(x+y-1)=0 1,0
2y% 42Xy = X
X =2y ] X=1-y
& R hodc 1
y'-y=0 y=-
3
1,0
& (6Y) = (0:0), (~2; 1) hodc @ %j ’
K. gk . n s 1A an . 21
boi chicu (*), suy ra nghiém cua hé da cho: (x;y) = (=2; 1) hoac (x;y) = (E’ 5) .
2) 2,0 diém
2x°+y* —2xy =320 (1).
() & (€) + (¢ —y) =320.
P X =8uvax-y=8,(Duothanh: W' +v =S5 10
x> =8u
X —y =8y
He: 177 =% suyras (xy) = (25-8), (2:24), (-2:-24), (-2:8). 10
u+v =5
X,yel
IV |1)3,0 diém
6,0
diem
1,0

MEB = CBE (tam gidc BEC vudng tai E, c6 EM 14 trung tuyén)

= CAD (hai tam giac vuéng EBC va DAC c6 chung gbc nhon C).




Mit khac H e (C,), tr d6 ta c6: HEM = HAE .

. . 0,5
Suy ra, ME 1a tiép tuyén cua (C)).
MED = MEC - BEC
= MCE - BEC (do tam giac BEC vuodng tai E, c6 EM 1a trung tuyén) 10
= MCE - BHC (ttr gidc HDCE néi tiép) ’
= MCE-FHA(gocdsidinny
= MCE - FEA (t&r gidc HEAF ndi tiép)
= MCE - €EK (gdc dbi dinh) 0.5
- DKE (gbc ngoai tam giac), suy ra ME 14 tiép tuyén ctia (C,).
Hoan thanh 161 giai bai toan.
2) 3,0 diém
Goi L=AM N (C,); theo cau IV.1), ta c6: ML.MA = ME* = MD.MK 1.0
~_Suyra L thugc dudng tron ngoai tiép tam giac ADK - 1a duong tron duong kinh AK. | 1.0
Dodo KL L AM .
Mt khac, ta lai c6 HL L AM (vi L €(C,) - la duong tron duong kinh AH ). 1.0
Do d6 K,L,H thang hang, suy ra diéu phai ching minh.
v
%io x ¥ : __ 3 (1).
diém | 1, yi7x  I+z4+xy 1+X+YyZ  X+y+Z
Gia thiét 0 < X, y, z < 1 két hop vé6i diéu kién xac dinh cua (1), suy ra: Xx+y+2>0 (¥). 0
Khi dé, ta c6: (1 — z)(1—X) =0 =
S1l+X272+X & X < X .
I+y+2X X+y+1z
Tuong tu, ta cling co: y < y va z < : .
l+z+Xxy X+Yy+12 1+X+yz X+y+zZ 0.5
Suy ra: = X + y + . <1
_____________ XYz Iy Xz Xy Xty
hay x+y+z>3 (1) 0.5
Matkhdc, tir 0<x,y,z<l,suyra: x+y+z<3 ) '
Tur (1) va (2) ta suy ra: X+ y+2 =3, két hop v6i diéu kién 0<x,y,z<I suyra x=y=2z=1 05

Vay, phuong trinh da cho c6 nghi¢m duy nhat (x;y;2) = (L1;1)

HET




SO GD&PT VINH PHUC KY THI CHQON HSG LOP 9 NAM HQC 2013-2014
PE THI MON: TOAN
| DE CHINH THUC | Théi gian lam bai: 150 phiit, khong ké théi gian giao dé

Cau 1 (3,0 diém).
2a-16  a+4 2Ja+1
a-6Ja+8 Ja-2 4-a

de gia tri cua M 1a mot sO6 nguyén.

a) Cho biéu thirc: M = . Tim tat ca céc gid tri nguyén cla a

b) Cho da thitc P(x)=ax?+bx+c théa man dong thoi cac diéu kién P(x)>0 véi moi s6

a+b+c

thuc x va b >a. Tim gia tri nho nhat cua biéu thuc 0 =
—a

Cau 2 (2,0 diém). Tim tit ca cic gia tri cua tham sé m dé phuong trinh sau v6 nghiém:
x+1 X
x—m+1 x+m+2

19545

Cau 3 (1,0 diém). Cho p 1a s6 nguyén t6 16n hon 5. Chimg minh rang sé p —1 chia

hét cho 60.

Cau 4 (3,0 diém). Cho duong tron (O) c¢6 tam 1a O va ban kinh bang R. Hai diém phan
biét B,C c¢b dinh ndm trén (0) sao cho BC=a<2R.Goi 4 la diém bat ki thudc cung
1én BC cua (0), A khong trung véi B,C. Goi Dla chan dudong phan giac trong ké tir 4
clia tam giac ABC. Hai diém E,F 1an luot 13 tAm duong tron ngoai tiép cac tam giac
ADB va ADC.

a) Chtng minh rang hai tam gidc 4EO va ADC dong dang.

b) Tinh dién tich t&r gidc AEOF theo a va R.

¢) Chtng minh rang khi diém 4 thay d6i thi £ di chuyén trén mot dudng thang c¢d dinh.
Cau 5 (1,0 diém). Trén mot dudng tron cho 21 diém phan biét. Mdi mot diém duoc to
boi mot trong 4 mau: xanh, do, tim, vang. Giira mdi cip diém ndi v4i nhau bz“ing mot
doan théng duoc t6 boi mot trong 2 mau: nau hodc den. Chung minh réng luén ton tai
mdt tam giac c¢6 ba dinh dugc t6 cung mdt mau (xanh, do, tim hodc vang) va ba canh

cling dugc t6 cung mot mau (ndu hodc den).



SO GD&DPT VINH PHUC

HUONG DAN CHAM MON: TOAN

I. LUU Y CHUNG:
- Huéng dan chdm chi trinh bay mot cach giai v6i nhiing ¥ co ban phai co. Khi chdm
bai hoc sinh 1am theo cach khac néu dung va du y thi van cho diém t6i da.
- Piém toan bai tinh dén 0,25 va khong 1am tron.

- V6i bai hinh hoc néu thi sinh khong v& hinh phan nao thi khéng cho diém twong tng
v6i phan do.
1L PAP AN:

KY THI CHQON HSG LOP 9 NAM HQC 2013-2014

Cau| Y

Noi dung trinh bay

Piém

1 |a)
2,5

Na-16  Ja+4 2a+1
a—-6a+8 Na-2 4-Ja

nguyén cua a dé M la mot so nguyén.

Cho biéu thirc: M = Tim tdt cd cdc gid tri

a>0

DKXD:
a#z4,a+#16

- 2\Ja 16 _JE+4+2JE+1

a-6Ja+8 Ja-2 Ja-4
_2Ja-16-(a+9)(a -4 +2Va +Da -2)
- a—6Na+8

a—Ja-2  a+l
(a-2)a-4) Ja-4

JZ+1+5

Do M 1a sb nguyén nén 5:(va—-4)=>Ja-4e{+1;+5}.

THI. Va-4=1=a=25

TH3. Va-4=5=a=81
TH4. Ja-4=-5=+/a =—1 (loai)
Dai chicu dicu kién da dat, ta suy ra cac gia tri can tim cua a 1a: 9; 25; 81.

b)
0,5

Cho da thirc P(x)=ax’+bx+c théa man dong thoi cdc diéu kién
P(x)>0voi moi $6 thue x va b>a. Tim gia tri nho nhat ciia biéu thirc

a+b+c

0= b—a

a>0
A=b>-4ac<0’
b* b? a-l—b+c>4az-|—4arb+b2

-Dodd: c>2—<oa+b+cza+b+— >
4a 4a b—a 4a(b-a)

- Tu P(x)>0,vxeR ta chirng minh dugc {

4a* +4ab+b> 164’ —8ab+b’ +12a(b—a) 3. (4a-b)? >3
4a(b-a) 4a(b-a) da(b-a)
Vay 0., =3<b=c=4a>0

- Lai co:




Hoc sinh cé thé lam theo cdch sau:
- Tu gia thiét P(x)>0,vxeR = P(-2)>0
S4d4a-2b+c20=a+b+c>23(b—-a)>0

- Twdosuyra 0= a;rb+c >3.
—a
Xét da thirc P(x)=x*+4x+4, ta thiy da thirc ndy thoéa méin céc diéu

1+4+4
4-1
Vay gia tri nho nhat cua Q bang 3.

3.

kién cua gia thiét va khi d6 0=

2,0

Tim tat ca cac gia tri cua tham so m dé phwong trinh sau vo nghiém:

x+1 X %
- (*)
x—-m+l x+m+2
zm—1
PKXD: {x "
xX#—m—2

Khidé (*) & X’ +(m+3)x+m+2=x"+(1-m)x & 2m+2)x =—-m—2 (*¥*)

+Néu m=-1, (**) < 0.x=-1, v nghiém, suy ra phuong trinh (*) v

nghiém
+Néu m#-1 thi (**) c6 nghiém x=— 2m+22 , do d6 phuong trinh da
m+
_ m+2 1 (1
cho vo nghiém néu | 2"*2
m+2
= =—m-2 (2
2m+2
m=0
-TH1: )& -m-2=2m" -2 < 1
m=——
2
m=-2
-TH2: Q) -m-2=-2m"-6m—-4<2m* +5m+2=0 1
m=-——
2

Vay ¢6 4 gid tri ciia m dé phwong trinh vé nghiém la : —1;0; —2;—%.

1,0

7
1954°

Cho p la s6 nguyén t6 I6m hon 5. Chitng minh rang sé6 p** -1 chia

hét cho 60.

Trudce hét ta d& dang ching minh 1954° = 4m (v6i m nguyén duong)
Ta s& chung bai toan tong quat p*” —1 chia hét cho 60 v6i moi s6
nguyén té p>5 va moi sé nguyén duong m.

That vdy, c6 p*" —1=(p*)"-1"=(p* =1)4=(p—D(p+1)(p’ +1).4 (4eN)
Doplénén p-1,p+1 1a hai s6 chén lién tiép suyra (p—-)(p+D:i4 (1)
Lai c6 (p—1)p(p+1):3 ma p khong chia hét cho 3 nén (p-1)(p+1):3 (2)

Do p khong chia hét cho 5 nén p c6 mot trong cac dang Sk+1; 5k+2.
-Néu p=5k+1=> p> =25k +10k+1=5n+1

-Néu p=5k+2= p> =25k +20k+4=5/-1 ( k,n,l eN)

Suyra p*-1=54¢,hay (p-1)(p+1)(p*+1)i5 3)




T (1), (2), (3) va 3, 5, 4 1a cac s6 doi mot nguyén t6 cung nhau nén
(p-D(p+1)(p* +1):(3.5.4) < p* —1:60.
Vay p*" —1:60 (diéu phdi chitng minh).

Chirng minh rﬁng hai tam giac AEO va ADC déng dang.

Trong dudng tron (O) ta co: AOE = %14/073 = ACB (1)

Trong duong tron (4DB), ta cé
/TI_E\O:%SG“ADB =%(360°—2.ZD\8):180°—ZD\B=ZD\C )

Tir (1) va (2) suy ra hai tam gidc AEO va ADC dong dang.

b | 1,0 Tinh dién tich twr giadc AEOF theo a va R.
Twong tu phan a), ta ¢ hai tam giéc AFO, ADB dong dang, do d6
AEO = ADC, AFO = ADB = AEO+ ADB =180° = AEOF 1a it gic noi
tiép = E,F nim hai phia 40, suyra :
S op = Sos +S.0p = %(OE.AB +OF.AC) 3)

(Néu hoc sinh khong chieng minh (3) triv 0,25 diém)
- Lai co6: OF _40 = OF = 40D 4)

CD AC AC

OF _ 40 — OF = AO.BD (5)

BD AB AB
Thay (4), (5) vio (3) ta duoc: 4.5, , = 29P 45 A0BD 06

AC AB
- Vi 4D la phan giac cua tam gidc ABC nén ta co: A8 _DB (7
AC DC
Thé (7) vao (6) ta dugc
AB AC BD
4S8 =A0 CD—+BD— AO CD—+BD—
Aror (Pc )= 40 CD 5D’
= AO(BD+CD)= AO.BC=Ra= S, = T‘ (dvdt).
¢ | Chitng minh rang khi A thay déi thi diém E di chuyén trén mot dwong

thang cé dinh.




- Budng trung tryc cua BC cét cung 16n BC tai H , cat cung nho BC tai K.
Khi d6 H, K c0 dinh va la diém chinh gitta cta cic cung tuong ung.

- Goi M, N tuong mg la trung diém BD, 4B suy ra BNE = BME = 90"

Do d6 B,M,N,E cung nam trén duong tron duong kinh BE.

:@:M:@:%SM’\KC.

Zﬁ-ﬁ{:%sdBKC,suyra BEM = BHK (8)
Lai c6 EM // HK (cung vudng goc véi BC), H,E cung phia so véi BC (9)

Kéo dai BENHK = H' = BEM = BH'K (10)
Tir (8), (9), (10) suyra H = H' = B,E,H thang hang = E e BH ¢6 dinh.

1,0

F

- Vi céc diém phan biét nam trén mot duong tron nén ba diém bat ky ludn
tao thanh mot tam giac.

- C6 21 diém dugc t6 bang 4 mau, do d6 c6 it nhat 6 diém c6 ciing mau.
Gia sir ¢6 6 diém cung mau do 1a 4,B,C,D,E,F

-Nbi 5 doan AB,AC,AD, AE, AF vato béng 2 mau nau, den khi @6 co6 it
nhit 3 doan cling mau, gia st 4B, AC, AD dugc t6 cing mau den.

Xét tam giac BCD, xdy ra hai kha nang:
THI. Néu ba canh BC,BD,DC duogc td6 cung mau nau thi tam giac BCD c¢o
ba dinh cung mau do, ba canh cung mau nau (thdéa man)

TH2. Néu ba canh BC,BD,DC c¢6 it nhat mot canh mau den, gia sit BC
den, khi d6 tam giac 4BC c¢6 ba dinh cung mau do, ba canh cung mau den
(théa man)

Vay luon co mot tam gidc co ba dinh cung mau va ba cgnh cung mau.




UBND HUYEN NGHI XUAN KY THI CHON PQI TUYEN HQC SINH GIOI LOP 9
PHONG GIAO DUC- PAO TAO NAM HOQC 2013 -2014
Mon: Toan.  Thoi gian lam bai: 150 phuit

Céu 1: a. Tinh gid trj cta biéu thirc: A= \/6—2\/5 +\/14—6\/§
b. Tim x; y théa man: 2x+y—2\/5—4x/;+4=0

CAau 2: a. Giai phuong trinh nghiém nguyén: 5x* +y* —4x*y—-85=0

S =x+2y+3z+2013.
Chtrng minh rang P chia hét cho 30 khi va chi khi S chia hét cho 30.

Céu 3: Cho ba sb x, y, z khdc 0 va thoa min:

5 5 5
b.Chox ;y;z lacdc s6 nguyén va {P =(x+2012) +(2y~2013) +(32+2014)

1
X+y+z=—

Y 2
Lz+i2+i2+i=4
X"y 77 Xyz
l+l+l 0
X 'y z

, L _ (42009 | 2009\ ( 2011 , _2011)( 2013 , _ 2013
Tinh gi4 trj cta biéu thuc: P—(y +2z )(Z TX )(x Ty )

Cau 4: a. Cho tam gidc nhon ABC ¢6 truc tdm H, trong tim I; Giao diém 3 dudng trung
truc la O, trung diém cua BC la M.

10 +0M*
IH® + HA®
b. Cho géc Yoy . Mot duong thang d thay d6i ludn cit céc tia Ox; Oy tai M va N.

Tinh gi4 tri biéu thuc:

Biét gi4 tri bidu thitc ——+—— khong thay déi khi duong thing d thay di.
OM ON

Chung minh rang dudng thang d luén di qua mot diém cb dinh.
Cau 5: a. Cho céc s0 x; y; z khong am, khong dong thoi bang 0 va thda man:
! + L + ! <1.
x+1 y+2 z+3

Tim gi4 tri nho nhit cia biéu thic: P=x+y+z+——
X+y+z

b. Cho cic sb duong x, y, z thoa man diéu kién: xy + yz + zx = 671.

Chtrng minh rang: > al +— J +— < > !
x —yz+2013 y —zx+2013 z"—xy+2013 x+y+z

Ho va tén thi sinh



PHONG GD-PT NGHI XUAN
-------------------------- HUONG DAN CHAM MON TOAN

THI CHON PQI TUYEN HQC SINH GIOI LOP 9

NAM HOQC 2013-2014

Cau 1:(4 diém) . a) 1,5 diém.  b) 2,5 diém BIEU PIEM
a) A=6-25 +14-645 =\/(\/§—1)2 +\/(3—\/§)2 —5-143-45=2 Ls
=0,V
b) DPKXD: { TERYY 0,5
x>0;y20
Xétx =0. Suyray =-4 (Thoa man) 0.75
Xét x>0;y>0. Bién doi PT vé dang: (\/;—\/;)2 +(\/;—2)2 =0 1.0
Lap luan tinh dugc x = y =4 ( Thoa man).
KL: (x;y)=(0;—4) hodc (x;y)=(4:4) 0,25
Cau 2: (4,5diém) a)2,25diém. b) 2,25 diém

a) Phuong trinh da cho twong duong v6i  x* =85—(y- 2x2)2 0.5

Lap luan  x*<85<4* Ma xe Z Suyra x*e {0%1%,2*;3"} 1,0
x*=0* thi y*=85 (loai)
x*=1*thi (y-2)" =84 (loai)

4 A4 s _Q)\? — .
x*=2"thi (y-8) =71 (loai) 0.75
-18=2 =20 =3
=3 th (y-18)'=4 & |° e’ Khi d6 |~
y—=18=-2 y=16 x=-3
Vay phuong trinh ¢6 4 nghiém nguyén (X;}’)lé: (35;20); (-3;20); (3;16); (-3;16)
_ 5 5 5
b) Pt a=x+2012:h=2y—2013:c=3z42014. Tace: L~ Th +¢
) S=a+b+c

(a;b;c lacacsdnguyén) 05

Xét P—-S :(as—a)+(bs—b)+(c5 —c)




Tacé : v6i moi s nguyén mthi m’—m chia hét cho 30

That vay:

nt —m=m(m' =1) =mm’ =1)(n* +1) =....= m(m—1)(m+1)(m—2)(m+2)+5m(m—1)(m+1) (1)
Véi moi s6 nguyén m thi m; (m—1);(m+1);(m—2);(m+2) 12 5 s6 nguyén lién tiép
nén trong do6 c6 1 thura s6 chia hét cho 2; 1 thira s6 chia hét cho 3;1 thira sb chia
hét cho 5 ma 2; 3; 5 nguyén t6 ciing nhau timg ddi mot nén tich ciia ching chia
hét cho 2.3.5. Hay m(m—1)(m+1)(m—2)(m+2) chia hét cho 30 (2)

Va m;(m=1);(m+1) m;(m—1);(m+1);(m—2);(m+2) 12 3 s6 nguyén lién tiép nén 1,75
trong d6 c6 1 thira s6 chia hét cho 2; 1 thira s6 chia hét cho 3 ma 2; 3 nguyén t6
cting nhau nén tich cua ching chia hét cho 2.3. Hay 5m(m—1)(m+1) chia hét cho
30 3)
Tt (1); (2); (3) Suy ra voi moi s nguyén m thi m’ —m  chia hét cho 30
Do d6 P-S = (a5 —a)+(b5 —b)+(c5 —c) chia hét cho 30 vdi a; b; ¢ 1a cdc s6 nguyén
Cau 3: (2,5 diem)
Tur gia thiét suy ra:
4:12+12+12+1:12+12+12+2(X+Y+Z):12+12+12+2(1+1+1J:(1+1+1j
Xy z0 xXyz Xy z XyzZ Xy z Xy yz zX X y z

I 1 1 I 1 1
Ma —+—+—>0suyra —+—+—-=2 (1)

X y z X 'y z L0

1 1 ’
Midtkhic x+y+z=— suyra —=2 (2)
2 X+y+z
I 1 1 1
Tae(l)va(?)suyra —+—+—=—— (3)
X y Z X+y+z

Bién d6i ) & (x+y)(y+2z)(z+x)=0 1.0

x4+ y= 0 x=-y x2013 — _y2013 x2013 + y2013 :O
s|lz+ty=0e|y=—zc ))2009:_Z2009<:> y2°°9+z2°°9=0 nénP =0 0.5

xX+z= 0 7=—Xx Z2011 — _x2011 Z2011 +x2011 — 0

Cau 4 :(5,5 diém) a) 3 diém. b) 2,5 diém

OK // BH (cung vudng goéc véi AC)

= AABH déng dang véi AMKO
MO MK _1

= = =
AH AB 2

a) Ta c6 MO // HA (cung vudng géc voi BC)

— KoM = BHA (g6c c6 canh tuong Umg song song)
MK // AB (M, K la trung diém BC va AC)

— HAB = OMK (g6c c6 canh twong rng song song)

(1,0)
(0.5)




Xét AATH va AMIO c6 MO _MI_1 0 BMmr = HAI (so le trong)

AH Al 2 L0
= AAIH d6ng dang v6i AMIO = L1 D oM 1
IH 2 IH HA 2
10° OM’> 10*°+OM* 1 10°+0oM* 1
= T 2 T g2 T AT A A 0,5
IH HA IH" + HA 4 IH” +0OA 2
d
E 7
o D N\ y
R | 1 1 < X . A gk ~
b) Gid st —+——=— (1) (‘ala s06 duong cho trudc). Lay diém D trén Oy sao
OM ON a 1.0
cho OD = a thi OD < ON. V¢ DI song song v61 Ox ( Ie doan MN ). Lay E trén Ox ’
sao cho OE = ID. Khi @6 OEID la hinh binh hanh.
., OE OD NI EI NI  MI 1 OF 1 1
Taco + = + = + =1= + = =—(2)
OM ON NM ON NM MN ON ODOM OD a 0,75
Te(1)va@2)=> ——=—9E  _L OF | _ OE = OD = a khong déi, ma
OM OD.OM oD 075
De Oy; Ee Oxnén D; E co6 dinh. Mat khac O c6 dinh va OEID la hinh binh hanh ’
nén I c6 dinh. Vay d lu6n di qua I ¢6 dinh (BPCM)
CAU 5 (3,5 diém) Caua)2diém. Caub) 1,5 diém
a) Trudc tién ta chirng minh bat dang thuc: Véi Va,b,ce Rvax,y,z>0ta
opt 2 +bh+c) .
cc’)a—+b—+c—2u (*) Dau“="xayra & a_b_c
X y Z X+y+z X y z
. 2 p? +b)
That vay, véia,be Rvax,y>0taco a_+b_2(a ) (**)
X y X+y
o (a2y+b2x)(x+ y)2 xy(a+b)2 o (bx—ay)2 >0 (ludn ding)
4p dung bat dang thirc (¥*) ta c6 1
2 2 2 b 2 2 b 2 .
@b larh) S avbre) ey e 42k
Xy z x+y Z xX+y+z X y z
) 1+1+1)°
Apdungvoia=b=c=1tacé 1> + ! + ! > ( ) = °
x+1 y+2 z4+43 x+y+z+6 x+y+z+6
=> x+y+z+629 => x+y+72>3
( C6 thé chirng minh BDT trén nhd 4p dung BDT Bunhicopski )
Ap dung BDT Cosi cho 2 s duong ... ta c6:
+y+ +y+ 1 . +y+ 1 1
P=x+y+z+ _Sxtytz) Xtyrz, 2§+2. RTyTE _10) 075
X+y+z 9 9 x+y+z 9 9 x+4y+z 3




Dau “=" xay ra khi va chi khi cdc s0 x; y; z khong 4m va khong dong thoi bang 0
X+y+z=3
x+;+z: 1 <=2
X+y+2z
thoa man : Y & <Jy=1 (Thoa man)
X+1l=y+2=2+3 0,25
z=0
1 1 1
+ + =
x+1 y+2 z+3
R 10
VayMlnP:? s x=2y=1; z=0.
b) Ap dung bat dang thirc (*) ta cé
= ¥, <
x —yz+2013 y —zx+2013 z"—xy+2013
x2 y2 Z2
= + +
x(x—yz+2013)  y(y*—2x+2013)  z(2*—xy+2013)
§ (x+y+z)2 0 0,75
X+ Y+ =3xyz+2013(x+ y+2)
Chu y: xy + yz + zx = 671 nén
x(x” = yz+2013) = x(x* +xy+2x+1342) >0, y(y*—zx+2013)>0 va
(2 —xy+2013)>0
Ch&ngnﬁnh:x3+y3+z3—302=(x+y+z)tf+qf+z2—xy—yz—zﬂ
:(x+y+z)“x+y+zy—3tw+qz+zﬂ}(2)
0,5
x3+y3+z3—3xyz+2013(x+y+z)=(x+y+z)[(x+y+z)2—3(xy+yz+zx)+2013}
= (x+y+z)[(x+y+z)2—3.671+2013}=(x+y+z)3 3)
Tu (1) va (3) tasuy ra
2
+y+ . N
VTZ(X Y 2)3 - Dau “="xdyra & x=y=z= 2013. 0,25
(x+y+z) x+y+z 3

( Ghi chii: Moi cdch giai khac ding va hop Ii déu cho diém tbi da twong ng)




PHONG GD-BT BUC THO PE THI OLYMPIC TOAN 9 NAM HOC 2012-2013
Dé thi chinh thirc Thdi gian lam bai 120 phat

Bai1: a) Gidi phuong trinh /x+24 3v2x—5 +/x—2—2x—5 =22

b) Vi gia tri ndo clia tham s6 a thi phuong trinh sau ¢6 nghiém: a’x? +2a(\/§—1)x+\/x—4 =2/3-4 ()
Loi gidi a) Ta co x+2+3+/2x— :%(2x—5+6\/2x—5+9):%(x/2x—5+3)220
2
X—2—~/2x— :%(2x—5—2\/2x—5+1):%( 2x-5-1) 20

DKXD: 2x—520<:>x2§

Phuong trinh tuong duong y/2x + 4 + 62X —5 ++/2x —4—2/2x—5 = 4
s (V2B +3)' (V25 —1) =4 5 Vx5 43+ [VBx—5 -t
@\1_M\:1_m.m e ‘1—@‘21—@@0 d6 dau “=” xay ra khi va chi khi
1-V2x—520 & /2x-5 <1 2x—5<1e x < 3.

Két hgp véi DKXD ta co nghiém clia phuong trinh 1a % <x<3

=4

b) DKXD: x—4>0<x>4
Phuong trinh tuong duong ax’ +Za(\/§—1)x+4—2\/_ =—Jx—4

Tacod azxz+2a(\/§—1)x+4—2\/§:a2x2 +2a(\/§—1)x+(\/§—1)2 :(ax+\/§—1)2 >0;
a’x? +28(x/§—1)x+4—2\/§:0 o {32X2+28(\/§—1)X+4—2\/§=0
Jx—4=0 x=4

Pé phuang trinh (*) c6 nghiém thi phuong trinh a°x? +2a(\/§—1)x+4 —24/3 =0 conghiemx = 4

_1=B3

4

—/x—4<0.Suyra

D6 do %4’ +2a(v/3—1)4+4-23 =0 & (4a+3-1) =02

Bai2: a) Tim GTNN ciia bidu thitc P =1+ 4x+4x% +/4x* —12x+9
b) Tim s6 thuc a dé phuang trinh sau c6 nghiém nguyén x* —ax+a+2=0

L6 gidi a) P =T+ 4x+4x 44 12+ = (2 +1)° +4(2x=3)" =[2x+1+]2x—3
=[2x+1+[3-2x| 2 |2x +1+3-2x|=4
GTNN clia P la 4.

Pat dugc khi (2x+1)(3-2x) 0 < 4x? —4x—3<0 & (2x—1)’ S4<:>|2x—1|£2<:>—%£xs§

b) D& phuong trinh c6 nghiem nguyénthi A >0 = a? —4a—-8>0 & (a—2)° 212 & la-2> 23
& a<2-2/3;a=2+2J3 . Knido goi X;; X, la cac nghiém clia phuong trinh. Theo hé thirc Viets ta c6

X, +X,=4d
{X1X2 o T XX =20 (6 =)= (6 1) =3 & (x ~1)(x, ~1) =3

w



X, = 1vax,—1laudc cla 3. Gia st x, > x, thi x, = 1> x, - 1. Ta ¢d 2 trudng hgp sau:

X,—1=3 x, =4 X =1=-1 x,=0
= khidoa=6va = 2khldoa=-2

X, —1=1 X, =2 x,-1=-3 X, =

Dai chiéu diéu kién ta co ae {-2; 6} la gia tri can tim

Bai 3: a) Ching minh rang duong thang (d) c6 phuong trinh (m—3)x—(m—2)y+m—1=0 (m la tham s8) luon di
qua mot diém c& dinh A. Tim toa do A
. ) x—y—3|+|x—2 =4 (1)
b) Giai hé phuang trinh sau:
X +y’ —2xy+4x—4y=5 (2
Ldi gidf a) Taco (m=3)x—(m-2)y+m-1=0 < mx—my+m—3x+2y—1=0
X—y+1=0 {2x—2y+2:0
&

e m(x—y+1)+(2y —3x—1) =0 dang v6i moi m khi va chi khi
(x=y+ )+ (2y ) d ' {2y—3x—1:0 2y—-3x—-1=0

=1 =1 2 » o
ok %7 vay duong thing (d) luon di qua mot diém c6 dinh A(1; 2)
y=x+1 y=2

X-y+2=3

b) Tur phuong trinh (2 vV +4(x=y)+4=9 —y+2) =9
) T phuong trinh (2) suy ra (x—y)" +4(x—y)+4=9 & (x-y+2) ‘:’L—m:_s

—2=2 =4
V6i x -y = 1 thay vao phuang trinh (1) dugc |x—2|=2 ‘:{X 2 2(:)[’(
X—2=—

X=4=y=3x=0=>y=-1
V6i x - y = -5 thay vao phurong trinh (1) dugc [x—2| =—4 vo nghiém

Vay tap nghiém clia phuong trinh 1 (x;y ) € {(4:3);(0;-1)}

Bai 4: Cho AABC déu c6 dinh noi tiép trong dudng tron (O). Budng thang d thay di lun di qua A va cat cung nhd
AB tai diém E (E # A). Dudng thang d ct hai tiép tuyén tai B va C clia dudng tron (O) 1n luct tai M va N, MC cat BN
tai F. Chung minh rang

a) ACAN ~ ABMA va AMBC ~ ABCN

b) Tt giac BMEF noi tiép duoc ducdng tron

¢) Chttng minh rang dudng thang EF luan di qua mot diém c6 dinh khi d thay d6i

L&i gidi a) Ta co ACN = %sd AC = ABC = 60°

MBA =%sd AB = ACB = 60° = ACN =MBA

ANC = sd (EBC—E&C)
2

s (EBC—&:) _sa BE =Bam
2 2

Xét ACAN va ABMA c6

{@CN —MBA

ANC =BAM

CA CN BC CN_ BC BM
S—=——=————=—
BM BA BM CB CN CB

= ACAN ~ ABMA (g -g)




BC _BM
Xét AMBC va ABCNc6 {CN CB = AMBC ~ABCN (c-g-c¢)
MBC =BCN =120°

BMC = EBF (vi AMBC [ ABCN
b)XétAMBCvéABFCcé{ C = CBF (v AMBC N 9-9

M chung

— BFC =MBC =120° = BFM =60° . Mat khac BCA + AEB =180°, BEM+ AEB =180° =
BEM =BCA =60°. Suy ra BEM =BFM=60°, tr giac BMEF ndi tiép (E, F cung nhin MB dudi 1 goc béing
nhau)
¢) Puong thing EF cat duong tron (O) tai K. Ta c6 BMF = EBF (vi AMBC ~ ABFC); BMF =BEF (géc noi
tiép cung chdn BF ): BMF = BCK (gdc noi tiép cung chén BK ) = EBF =BCK = BF // CK (1)

Ta lai co BKC = %sd BAC =120° = KBF = 60°ma BFC =120° = BK // FC (2)
Tir (1) va (2) = tur gidc BFCK Ia hinh binh hanh. Do d6 EF di qua trung diém | clia BC ¢6 dinh

N 1 N 1 S 1 N 1 N 1
a+3b b+3c c+3a a+2b+c b+2c+a c+2a+b
L7 gidi VGi x,y >0 taco 1+12i.Thé\tvé\y 1+12i<:>(x+y)2 24xy<:>(x—y)2 >0 v6i Vx, y. DAu
X Yy X+y X Yy X+y
“=" xay ra khi va chi khi x = y

Bai 5: Cho a, b, ¢ > 0. Chimng minh rang

Ap dung bai toan phu trén ta cé: 1 + 1 > 4 = 2
a+3b b+2c+a a+3b+b+2c+a a+2b+c
1 1 4 2
+ > =
b+3c c+2a+b b+3c+c+2a+b b+2c+a
1 1 4 2
>

+ P =
c+3a a+2b+c c+3a+a+2b+c c+2a+b
1 1 S 1 1 1

+ > + +
a+3b b+3c c+3a a+2b+c b+2c+a c+2a+b
a+3b=b+2c+a

D4u “=" xay ra khi va chikhi {b+3c=c+2a+b<a=b=c
c+3a=a+2b+c

Cong theo vé 3 BDT trén dugc

Lai gi4i: Nguyén Ngoc Hung - THCS Hoang Xuan Han



SO GIAODUC VAPAOTAO  KY THI CHON HQC SINH GIOI VAN HOA CAP TiNH

BAC GIANG X NAM HOQC 2012-2013
T MON THI: TOAN; LOP: 9 PHO THONG
PE THI CHINH THUC Ngay thi: 30/3/2013 ‘
Deé thi c6 01 trang Thoi gian lam bai 150 phiit, khong ké thoi gian giao dé
Cau 1. (5,0 diém)

1) Tinh gid tri ctia biéu thitc A =326+15v3 -326-1543 .

Na—2+2 a—2 +a+7
3 (3++Ja-2 1l-a

2) Riit gon biéu thirc P :(

3Wa-2+1 3 1
a-3Ja-2-2 Ja-2)
Cau 2. (4,0 diém)
1) Giai phuong trinh: 3vx’ +8 =2x* —3x+10.
+y +xy+1=4
2) Giai hé phuong trinh sau: vy y >
(F+D(x+y-2)=y
Cau 3. (4,0 diém)
1) Cho ham s6 y=x>. Tim céc gid trj cia m dé dudng thing A c6 phuong trinh
y=x—m cat do thi ham s tai hai diém phan biét A(x;y,), B(x,;y,)thoa man:
(x, —x1)4 +(y, — yl)4 =18.
2) Tim tit ca cdc b ba sb nguyén td a,b,c d6i mot khdc nhau thoa man diéu kién
20abc <30(ab+bc + ca) < 21abc
Cau 4. (6,0 diém)

Cho tam gidc ABC vudng tai A (AB<AC), ¢6 dudng cao AH va O 1a trung diém coa
canh BC. Duong tron tam I duong kinh AH cat AB, AC tht tu tai M va N. OA va

MN cit nhau tai D.
1) Chtng minh tir gidc BMNC ndi tiép.
2) Chimg minh: ——=—L 41

AD HB HC

3) Cho AB=3 va AC=4. Tinh ban kinh dudng tron ngoai tiép tam gidc BMN.
Cau 5. (1,0 diém)

Cho ba s6 duong a,b va ¢ thoa min abc =1. Chirng minh rang:

1 1 1 1
2 2 T 2 T 2 <.
a +2b°+3 b " +2¢c°+3 ¢ +2a°+3 2

---------------  § [ A—

GIAM thl 1 (HO 181 VA KY).veeeeveeeeieeeee ettt ettt s e s aa e e s aba e e sasaeesssaeessaeessaeennnas
GIAM th1 2 (HOQ 1071 VA KY).eeeeeveeeiieeeiie ettt eete sttt e et e e tte e s aae e st eesntaeesssaeenssaeenseesnsaeennnas



SO GIAO DUC VA PAO TAO

HUONG DAN CHAM

BAC GIANG BAI THI CHON HQC SINH GIOI VAN HOA CAP TiNH
I ~ NGAY THI 30 /312013
PE CHINH THUC MON THI: TOAN; LOP: 9 PHO THONG
Ban huwong dan cham co 04 .trang
Cau 1 Hudng dan giai (5 diém)
Ta c6 A =326 +15v3 =326 153
= 8+3.22V3+32.(/3) +(\3)’ —38-3.223+3.2.(3) - (3)’ 0.5
L NS NG A
@aitm) | =J2+3) 2By 0.5
—0o+B)-2-B
( )—( ) 0.5
A=243. 0.5
KL:
Diéu kién: 2<a =11 05
Diat x=va-2 0<x#3)=a=x>+2. 0.5
2
Tinh duge p=@F2 [ X X9 :( Sxt] —lj 0.5
3 3+x 9-—x x°=3x x
2 ________________________________________________________________________________________________________________
(3 diém) _(x+2) (3(x+3)j_ 2x+4 0.5
3 19-x" ) (x(x=3)
(x+2) x(x=3) X
= : =-= 0.5
e 3TX 2x A2
_ a—?2
- 9 0.5
KL:
Céu 2 (4 diém)
1 DK: x>-2. Vi diéu kién bién doi phuong trinh da cho tr¢ thanh: 0.5
(2 diém) | 3./(x+2)(x> —2x+4) =2(x> —2x+4) +(x+2) '
Chia c4 hai vé ctia phuong trinh cho x> —2x+4, ta duoc
SEA T . 0.5
x —=2x+4 x —2x+4
""""""" N
batr=,|——— ¢ =20
¢ x*=2x+4 €=0) 0.5




. . x+2 ) n . 0.5
+véi t=2taco ,|— =2 & 4x" —9x+14=0 (vO nghi€ém).
x —2x+4
KL:
{xz +1+y(x+y)=4y
(F+D(x+y-2)=y
) 0.5
x +1=0
+ V61 y =0 Hpt trd thanh: (v0 nghi€ém)
(x> +1)(x=2)=0
2
+(x+y)=4
+ Vo1 y#0.H¢ tré thanh - (1)
+
: () x+y-2)=1 0.5
(2 diém) ] 2 1 X atb=d
+ Pat a= ,b=x+y thay vao hpt(1) ta dugc
y b-2)=1
+ Giai dugc: a=1,b=3 0.5
x*+1 1
+Véia=1b=3 ={ y .
x+y=3 0.5
Giai dugc nghi¢m cua hé: (x;y)=(1;2) va (x;y)=(-2;5)
+ KL:
Cau 3 (4 diém)
Xét pt hoanh d¢ giao diém:
X=x—-m
(:)xz—x+m:0(1’) , 0.5
Duong thang A cat dths da cho tai hai diém phan biét A, B khi va chi
khi pt(1) ¢6 hai nghiém phanbiét. ]
+ DPicu kién: A=1-4m>0
S m<— 0.5
L . 2N SRS
(2 diém) | + Khi d6 A(x;;y,), B(x,;,)
+ Theo dinh Ii Viet x,+x, =1, xx,=m.Tacod y,=x,—m, y,=x,—m 0.5
e ) =8e o) =9 el rn)y Al =9 |
m=1(k’t/ m)
+ Tim duoc
T m=-L@rm) 0.5
2
KL:
ey K 2 1 1 1 7 ~ ca L. 2 p
+ Tu gia thiét suy ra: —<—+—+—<—. Khong giam tinh tong quat
29 3 a b ¢ 10
(2 diém) 0.5

gidst a>b>c>1.Suyra §<§:> 2¢<9
C




+ Vi c=2 suyra

2 1 1 1 7 1 1 1 1 1 2 1 1
—<—t—F—-<—>—-<—+—<=- (1) =>=-<—-va—<-— 0.5
3 2 a b 10 6 b 5 6 b b 5
Do d6 be {7;11}
+ Vé6i b=7 tu (1) suyra L<l<£:ae {19;23;29;31;37;41}
42 a 35 0.5
£ V6 b=11 tir (1) suy ra — <1+ <2 = 4=13 (do a>b)
_____________________________________ 66 _a 35
+ V61 ¢ =3 tu gia thiét suy ra
l<l+l<£(*):>l<g:>b<6:>b=5(dob>c)
3 a b 30 3 b
Thay b=5 vao (*) duoc 6<a<%:>a:7. 0.5
Vay c6 8 bd ba (a;b;c) thod man:
(19:7;2),(23;7,2),(29;7,2),(31;7;2),(37,7;2), (41,7, 2), 13,11, 2),(755;3)
va cac hoan vi cua no.
Cau 4 (6 diém)
19
(2 diém)
0.5
0.5
0.5
""" 0.5
0.5
0.5
2 1 1 1 e |
(2 diém) | +CO AO=—BC =—(HB+HC), Al=— AH =_HB.HC 0.5
.1 A0 HB+HC 1 1 | 05
+ Do do6 = = = + .
AD AH. Al HBHC HB HC
3 | + Tinh dugc BC=5, A =12 0.5
2dém) | s T
+ Goi K 1a tim cta dudng tron ngoai tiép tam gidc BMN. Khi d6
KI Ia duong trung tryc cia doan MN. 0.5




Do hai tam giac AID va AOH dong dang nén = UpI =4HO =90°
= OA L MN
Do vay KI//OA.

+ Do tir gide BMNC noi tiép nén OK L BC . Do d6 AH//KO.

+ DAn dén tir gidc AOKI 1a hinh binh hanh. 0.5
‘Bénkinh
R=KB=+KO”+0B’ :\/A12+iBCZ =\/iAH2+iBC2 =% 0.5

Cau 5 (1 diém)
Tacé: a* +2b* +3=(a* +b*)+(b* +1)+2>2ab+2b+2 0.5
Tuong tu:b> +2c* +32=2bc+2¢+2, ¢ +2a° +3>2ac+2a+2
‘Suyra:

1 1 1 1 1 1 1

2 2 + 2 2 + 2 2 <—( + +
a +2b°+3 b "+2c"+3 ¢ +2a°+3 2 ab+b+1 bc+c+1 ac+a+l

1 1 1 1 1 0.5
) T T =5

2oab+b+l L L i

a ab
Diém toan bai | (20diém)

Luwu y khi chim bai:
- Trén day chi la so luoc cdc buoc giai, loi giai cua hoc sinh can lap ludn chat che,
hop logic. Néu hoc sinh trinh bay cdch lam khdc ma ding thi cho diém cdc phan theo

thang diém twong vmg.
- Vi bai 4, néu hoc sinh vé hinh sai hodc khéng vé hinh thi khong chdam.




SO GIAO DUC & PAO TAO KY THI CHON HQC SINH GIOI TINH LOP 9 THCS
NGHE AN NAM HQC 2010 - 2011

PE CHINH THUC

Mén thi: TOAN - BANG B ‘
Thoi gian: 150 phit (khong ké thoi gian giao dé)

Cau 1 (5,0 diém).
a) Chirmg minh rang v6i moi s6 nguyén n thi n° + n + 2 khong chia hét cho 3.
b) Tim tat ca céc sb tu nhién n sao cho n® +17 1a mot s6 chinh phuong.

Cau 2 (5,0 diém)

a) Giai phuong trinh: x> + 4x+5 = 2+/2x+3

. 2x+y = x°
b) Giai h¢ phuong trinh:
2y+X = y2
Cau 3 (3,0 diém).

4x+3
x> +1

Tim gi4 tri nho nhit cua biéu thie: A =

Cau 4 (4,5 diém)

Cho tam gidc ABC c6 ba géc nhon néi tiép dudng tron (O). Cdc dudng cao BE, CF cua
tam gidc ABC cit nhau tai H.

a) Ching minh rang BH.BE + CH.CF = BC”?

b) Goi K la diém ddi xtmg véi H qua BC. Chimg minh ring Ke (O).
Cau 5 (2,5 diém).

Cho tam gidc ABC ndi tiép duong tron tim O, mot diém I chuyén dong trén cung BC
khong chtra diém A (I khong tring voi B va C). Pudng thang vudng géc véi IB tai I cit dudng
thang AC tai E, duong thang vudng géc véi IC tai I cit dudng thang AB tai F. Chtrng minh

rang dudng thang EF ludn di qua mot diém cb dinh.

---Hét---

HO VA 181 1T SINR: ... S6 bdo danh: ...



SO GD&PT NGHE AN KY THI CHON HQC SINH GIOI TINH LOP 9 THCS

NAM HQC 2010 - 2011

DAP AN DE pHiNH THUC
Moén: TOAN - Biang B

Cau Noi dung
1.
#*)Néu n:3=n” +n'3
nén n* +n+213 (1)
a, £ 2 :
2.5) *)Néu nf3=n" +2:3
—=n>+n+2/3 (2
T (1) va(2) =VneZ thi n* +n+213
Pit m* =n’ +17 (me N)
=>m’-n"=17=(m-n)(m+n)=17=1.17=17.1
b, [Dom+n>m-n
(2,5) m+n=17 m=9
= =
m-n=1 n=_8
Vayvéin=8tacé n° +17=64+17=81=9"
2.
Giai phuong trinh x> + 4x+5=2+/2x+3 (1)
Piéu kién: 2x+3>0=x > %
(1) & x* +4x+5-24/2x+3 =0
& X2+ 2x+142x+3-24/2x4+3 +1=0
@ S x+1D)P+(2x+3 -1 =0
(2.5)
x+1=0
S
V2x+3 -1=0
x=-1
S
2x+3=1
& x =—1 théa man diéu kién
Giai h¢ phuong trinh
b, 2x+y=x" ()
(2.5) 2y+x=y’ 2)
Trir tirng vé 2 phuong trinh ta c6: X* —y° =X —y
SX-y)x+y-1)=0




X=Yy X=Yy
*) =
x(x—=3)=0 x=0 hoicx=3

Vay (x; y) = (0;0); (3;3)

x=1- x=1- x=1-

) Y e g R
2x+y =X 2-2y+y=(1-y) y —y+1=0

Vi phuong trinh y2 —y+1=0 vo6 nghiém nén h¢ (¥) vo6 nghiém
Vay hé da cho ¢6 2 nghiém (x; y) = (0; 0); (3; 3)

3.
. 4x+3
Timgid tri nho nhét ctia A = —
X" +1
4x+3 > +4x+4
Taco: A= 2X =—1+¥
x" +1 x +1
+2)?
A=-143F2 5
X" +1
Dau"="xayra & x+2=0=x=-2
Vay A . =-1khix=-2
4.
a, A
(2,5)

T
[ >

Goi I 1a giao diém cua AH va BC = AI L BC
Ta c6: ABHI &BCE (g, g)

= E = E — BH.BE =BC.BI (1)
BC E
Ta c6: ACHI v2 ACBF (g, g)
= C—H = g = CH.CF=BC.CI (2)

CB CF

Tu (1) va (2) suy ra BH.HE + CH.CF = BC(BI + CI) = BC?

b, Goi K 12 diém ddi xtng ctia H qua BC suy ra HCB=KCB

2,0 ,
@9 \ia BAI= HCI (do ti gide AFIC ndi tiép)




— FAI = BCK hay BAK = BCK

= tir gidc BACK nbi tiép dudng tron (O) = K € (O)

+Khi BAC=90" = BIC=90".
— F trung v61 B, E trung véi C ldc d6 EF 1a duong kinh.
= EF di qua diém O c6 dinh.

+ Khi BAC <90° = BIC > 90",
Goi K 1a diém d6i xtng ctia I qua EF.

= EIF = BAF (cung bu BIC)
BKF = EIF (Do I va K dbi xtmg qua EF)

— EKF = EAF
= AKFE nbi tiép

— KAB = KEF (cung chin %F) (1)
IEF = KEF (Do K va I déi xtig qua EF) (2)
IEF =BIK (cing phu KIE) (3)

Tir (1), (2), (3) = KAB = BIK
= AKBI la tr gidc noi tiép
— Ke (0)

Ma EF 1a duong trung truc cia KI = E, O, F thang hang.

+ Khi BAC >90” = BIC <90° chitg minh tuong tu.
Vay duong thing EF luén di qua diém O cb dinh.

---Hét---




SO GIAO DUC & PAO TAO PE THI HQC SINH GIOI VONG TiNH LOP 9 THCS
CA MAU NAM HOQC 2008-2009

PE CHINH THUC Mon thi: Toan
Ngay thi: 01 - 03 - 2009
Thoi gian: 150 phit (Khong ké thoi gian giao dé)

Bai 1 (3,0 diém):

a) Tinh gid tri cda bi€u thic: S = 2-'_\/§+ 2-\3
V2-3 \2+3

b) Rit gon biu thifc: y = V/x2-2x +1 +/x2-4x + 4
Bai 2 (3,0 diém):
a) Chitng minh ring s6 a = \/5(\/5 +1) 2-4/3 12 s6 hitu ti.

b) Cho da thidc f(x) = mx® + (m — 2)x* — (3n — 5)x — 4n. Xéc dinh m, n
sao cho da thic f(x) chia hét cho x + 1 va x — 3.

Bai 3 (3,0 diém):

Tim mot s& ty nhién gdm ba chif sd sao cho khi ta 14y chit s6 6 hang don
vi dit vé bén trdi clia s6 gdm hai chit s6 con lai, ta dugc mot s6 c6 ba chif s&
16n hon chit s& ban dau 765 don vi.

Bai 4 (3,0 diém): Cho da thicc f(x — 1) =x*— (m+ Dx — m*+2m— 2 .

a) Tim f(x).

b) Tim gid tri nhd nh4t cda f(x) khi m = — 2.
Bai 5 (3,5 diém):

Cho hinh binh hanh ABCD. Goi I 1a trung di€m cta canh CD, E 1 giao
diém cta AC va BI, F 12 giao di€m cta hai tia AB va DE. Chiing minh riing :

a) B 12 trung di€ém ctia doan thing AF.

b) Néu BC=BD thi AC =FD.

c) Néu AC =FD thi BC =BD.
Bai 6 (4,5 di€ém): Cho t& gidc ABCD ndi ti€p dudng tron (O) trong d6 hai
dudng chéo AC va BD cit nhau tai M. Cho bi€t ADB 1a tam gidc cin c6é g6c
A >90".

a) Chitng minh ring: AD* = AM.AC .

b) Goi I 12 tAm dudng tron ngoai ti€p tam gidc DCM va J 1a tAim dudng
tron ngoai ti€p tam gidc BCM. Ching minh ring: IDB=JBD.

c¢) Chitng minh riing: Téng cdc d6 dai clia hai doan thing ID va JB
khong tuy thudc vio vi tri clia diém C trén cung 16n BD ctlia dudng tron (O).




SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI LOP 9 CAP TINH

LONG AN MON THI :TOAN
—— p NGAY THI: 07/4/2011 7 ‘
DE CHINH THUC THOI GIAN :150 phiit (khong ké thoi gian pht d@)

Bai 1:(4 diém)
1/ Khong st dung mdy tinh , thuc hién phép tinh :

3+4/5 .\ 3-+/5
W2 +43+5 242435

2/ Cho biéu thurc:

B=+vx-2++4—x (v6i 2<x<4)
Tim gid tri 16n nhat cta biéu thirc B va gid tri x twong tng
Bai 2:( 5 diém)
1/ Cho ham s y= ax’ (a#0) c6 d6 thi 1a (P) di qua M(-1;2) . Trén (P) lay AvaBcé
hoanh d¢ tuong ing la 1 va2 . Xdc dinh m dé duong thang y = mx +5 song song véi
dudng thing AB

2/ Tim X théa man : \/xz —%+,/x2 +x+i Z%(ZXS +x*+2x+1)

Bai 3: (5 diém)
Cho tam gidc ABC c6 ba géc déu nhon c6 AB < AC ndi tiép duong tron O bén kinh R.
Ba duong cao AD,BE,CF cit nhau tai H

a/ Chtrng minh H 12 tim duong tron ndi tiép tam gidc DEF

b/ K¢ duong kinh AK cua duong tron O.Goi S 1a di¢n tich tam gidc ABC
AB.AC.BC

4R

¢/ Goi M 1a trung diém BC . Ching minh: t&r gidc DFEM la noi tiép
Bai 4 : (3 diém)
Cho diém M nam trong tam gidc ABC c¢6 BC = a, AC = b, AB = c. Goi céc khoang céch
tir M dén ba canh BC, AC, AB tuong tng 12 x,y,z . Hiy xéc dinh vi tri M trong tam gidc

A=

Chung minh : S =

sao cho biéu thic : P=%+ 2 +£ dat gid tri nho nhét
Xy z
Bai 5 : (3 diém)
Tim mot s6 chinh phuong c6 bon chir s6 , mdi chir s6 nhé hon 9. Biét rang khi ting mdi
chit s6 thém mot don vi thi sé méi duge tao thanh cling la s6 chinh phuong.




SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI LOP 9 CAP TINH

LONG AN MON THI : TOAN
— - NGAY THI : 11/4/2012 q ‘
PE CHINH THUC THOI GIAN : 150 phiit (khong ké thoi gian phat d¢)

Bai 1: (4 diém)
1/ Khong st dung mdy tinh, hay thyc hién phép tinh:

A:\/Z—\/g+\/4—x/ﬁ+\/ﬁ

J23- 35
3x+6\/; \/;+1 \/;+2
xtvx- 2 x+2 1 Ix

a/ Tim diéu kién x4c dinh va rit gon B.
b/ Tim gié tri 16n nhat cua B va gia tri x tuong ung.

2/ Cho biéu thirc B =

Bai 2: (5 diém) q
1/ Tim h¢ s6 a > 0 sao cho cic duong thang y =ax — 1 ;y =1;y =15 va tryc tung tao thanh hinh
thang c6 dién tich bang 8 (don vi di¢n tich).

2/ Cho céc s6 x, y, z khéc 0 thoa man déng thoi l+1+l=2 va 3 Lz
Xy z Xy z

=4 . Tinh gid tri cia
biéu thic P = (x + 2y + Z)zmz'
Bai 3: (5 diém)

Cho tam gidc nhon ABC ndi tiép duong tron (O), cdc duong cao AD, BE, CF (DI BC, EI AC,
FI AB) cit nhau tai H va cit duong tron (O) theo thu ty & M, N, K. Ching minh réng:

a/ BH.BE + CH.CF = BC~.

2 2 2
b/ AH.AD + BH.BE + CH.CF = A8 +BC +CA”
AM BN CK
c/ + + =4
AD BE CF
Bai 4: (3 diém)
Cho doan théng CD = 6 cm, I 12 mot diém nam gitta C va D ( IC > ID). Trén tia Ix vudng géc
v6i CD 14y hai diém M va N sao cho IC = IM, ID = IN, CN cit MD tai K (K € MD), DN cit MC tai L
(Le MC). Tim vi trf cta diém I trén CD sao cho CN.NK ¢6 gid tri 1on nhat.
Bai 5: (3 diém)
Tim cdc cap s6 (x; y) nguyén dwong théa man: xy + 2x = 27 — 3y.

-------- ----- Hét -----




SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI LOP 9 CAP TINH
LONG AN MON THI : TOAN

NGAY THI : 11/4/2012

PE CHINH THUC

THOI GIAN : 150 phut (khong ké thoi gian phét dé)

HUONG DAN CHAM i
Bai | Cau N§i dung Diém
(14d) : A:\/z_ \/§+\/4‘ \/E'*'\/E
J23- 35
V2(V2- 3+ V4 V154 10) N,
) J2(V23- 345) |
_4- 23+ 8- 2154245 0.5
J46- 645
6B 1) (45 VB) + 25
(3v5- 1)
B 1+ 45- B3+ 25
- 3\/5_ 1 0,25
3541
BENCEE 0,25
=1 ’
2 a/ PKXDb x3 0,x! 1 0,25
_ 3x+6\/§ \/;+1+\/;+2
Tx+dx-2 Jx+2 1o Ux
T R ) G B
(x- Wx+2) (- )Ex+2) (k- )x+2) ™
_ 3x+6Vx- x+1- x- 4/x- 4
(\/; 1)(\/;+ 2)
_ X + 2\/_— 3
(*/;‘ 1)(\/;+ 2) 0,25




(- D +3)  ies

0,25
(Vx- 1)Vx+2) Jx +2
X+ 3
b) B= Va3 s 0,x! 1
Jx+ 2
Ma+v/x + 23 2
. 1 1 0,25
U £ —
Jx+27 2
A 1 3 0,25
U 1+ £ —
Jx+27 2
Dau “ = “ xay ra khi \/_= 00U x= 0 (tmdk)
. 3 0,25
Vay gid tri 16n nhat cia B 1a 5 khi x =0.
2
(3d)
B /C
| y=5
T 0,5
A /D
I / =1
‘o/ ——
+) Ki hi¢u hinh thang ABCD can tim nhu hinh v&.
+) Tinh duogc C(E;S);D(g;l) 0.5
a a )
BC = E; AD = 2 0,5
a a
+) S pep = (9 + 3).4 :2=8 0,25
a a
—a=2(ThoabKa>0) i
+) Vay phuong trinh duong thdng lay = 2x — 1. 0,25




2 0,25
+) Ta c6 —+—+l:2:>(l+l+lj =4
Xy < Xy z
+) Do d6 [l+l+lj —i—iz 0.25
Xy z Xy z
@%4_%4_%4_3 14_3_3 LZ_O 0,25
Xy oz oxy yz @ Xxy 2
1 2 1 1 2 1 0,5
S| t+—+5 |+ 5+—+—5|=0
xXT Xz 2 yoyz oz
(1 1)2 I 1}2 0.5
S| —+— |+ —+—| =0
X z y z
2
(l+lj= 1t
X Z X 0,5
o , © Sx=y=—2
11 1_-
— — -
y oz s
Thayvélol+l+l=2taduomx:y:l;z:_—1 0,5
Xy z 2 2
1 1 12012
sacp_ | L L =1 _ 12012 _
KhldoP—(2+2.2+2j =1""=1 0.25
3
(5d) A
N
K E
B D C
M
+) T giéc DCEH ¢6 HDC + HEC =90 +90° = 180"
= Tt gidc DCEH ndi tiép = HED =HcD ( ciing chin cung HD) 0.5

* ABDE va ABHC c6 HED = HCD va EBC chung.
= ABDE dong dang ABHC (g.g)

0,25




0,5
_, BD _BE . gy BE=BCBD (*)
BH BC »
*Chimg minh tuong ty dang thirc (*)ta dugc : CH.CF = CD.CB (*¥) 0,25
Cong (*) va (**) theo vé ta dugc:
BH.BE + CH.CF =BC.BD + CD.CB
=(BD + CD).BC
=BC.BC = BC? (1) 0.5
+) Ching minh tuong ty dang thuc (1) ta duoc:
BH.BE + AH.AD = AB* (2) va AH.AD + CH.CF = AC? (3) 0,5
+) Cong (1), (2), (3) theo ve ta dugc:
2(AH.AD + BH.BE + CH.CF) = AB? + AC? + BC? 0.75
2 2 2 0.25
& AH.AD + BH.BE + CH.CF= A8+ BZC tea
+) Ta cé: MBC =MAC (cung chan cung MC)
MAC = €BE ( cung phu BCA )
Nén MBC = €BE = BC la phan gidc MBE 0.25
* AMBH c6 BC la duong cao dong thoi 1a duong phan gidc nén 1a tam gidc can tai
B
= BC dong thoi 1a dudng trung tuyén tng véi canh MH.
= D Ia trung diém cia MH.
— DM = DH. 0,25
“Tacs AM _AD+DM _, DM
AD AD
ABHC va A ABC c¢6 chung ddy BC nén ta c6 Spuc _ DH _ DM (%) 0.25
sc AD AD :
T (*) va (**) suy ra : AM =1+ Spuc (1)
AD ABC 0,25
Chtrng minh tuong tu déng thuc (1) ta duoc:
ﬂ:l_ksf&i () va C_K:1+ﬁ(3) 025
BE S asc CF S isc ’
Cong (1) (2) va (3) theo vé ta dugc
AM + BN + CK =1+ Spuc +1+ Sanc +1+ S anp =3+ S anc =3+1=4 0,25
AD BE CF SABC SABC SABC SABC
4
(3d) X
M
L
K
-




+) D IND vuéng tai I c6 IN =1D (gt)

b D IND vuéng cén tai [= IND = DN = 45"

* Chirng minh tuong ty ta dugc D IMC vudng can tai I = CM = =45
D LCD ¢c6 LCD = LDC = 45

P D LCD vuédng can tai L
P DLN MC

MaMI A CD (gt) 0.5
P DL va MI 12 hai dudng cao cia D CDM cit nhau tai N
P N la truc tim D CDM
P CN” MD hay CK” MD 0,5
D CNI va D MNK c¢6:
CIN = MKN = 90’
INC = KNM (dd)
I
P D CNI d6ng dangD MNK (g-g)P Q N
MN NK 0.5
P CN.NK = MN.NI ’
Ta c6: MN.NI = (MI — NI).NI = ( CI - ID).ID = (CD - ID - ID).ID 0.5
bat ID = x; x > 0 ta duogc: ’
.2
& 0 0,5
MN.NI = (6 -2x).x =6.x—2x> = - 26X - §;+2£2 ’
20 2 2
Dau “ =« xay ra khi x = % (TMbK x > 0)
. PO SL 3
Vay CN. NK c6 gid tri 16n nhat 1a 5 khi ID = Ecm 0,5
5 Taco: xy +2x =27 -3y
(3d) U xy+ 2x+ 3y= 27
o x(y+2)+3(y+2)=33 0.5
U (x+3)(y+2)=33 0.25
ix+3—1 ho §x+3 33h £X+3 3 £X+3— 11
}y+2 33 'iy+2—1 }y+ 2—11 '}y+2 3 1.0
dox>0,y>0.
jx=-2 §x=30 ix=0 ix=
Ui (loai)hodct (loai)hodc] (loai)hodct (tdk) 1,0
fy=31 fyz-l ty=9 ty=
0,25

Vay cap s6 nguyen duong can tim 1a (x; y) =(8;1)

(Néu HS trinh bay bai gidi bang cdch khdc diing thi cham theo thang diém twong dirong)




SO GIAO DUC & PAO TAO KY THI CHON HQC SINH GIOI TINH LOP 9 THCS
NGHE AN NAM HQC 2010 - 2011

PE CHINH THU'C

Mén thi: TOAN - BANG A ‘
Thoi gian: 150 phit (khong ké thoi gian giao dé)

Cau 1 (4,0 diém).

a) Cho céc sb nguyén ay, a,, as, ... , a,. Pat S = af + a; +..+ afl
vaP=a +a,+..+a_.
Chtng minh rang: S chia hét cho 6 khi va chi khi P chia hét cho 6.

b) Cho A = n° —n* +2n’ +2n*> (v6i ne N, n > 1). Chitng minh A khong phai 12 s6
chinh phuong.
Cau 2 (4,5 diém).

a) Giai phuong trinh: 10Vx> +1=3x2 +6

-

1
X+—=3
y
s . 1
b) Giai h¢ phuong trinh: {y +—=3
zZ
1
z+—=3
X
Cau 3 (4,5 diém).
I 1 1
a)Chox>0,y>0,z>0va —+—+—=4,
X Yy z
: s 1 1 1
Chtrng minh rang: + + <1
2x+y+z x+2y+z x+y+2z
b) Cho x>0,y >0,z >0 théaman x°"' +y*"' +27"" =3.

Tim gid tri 16n nhat cta biéu thirc: M=x" +y° +2°

Cau 4 (4,5 diém).

Cho tam gidc ABC c6 ba g6c nhon noi tiép duong tron (O), H 1a tryc tdm cua tam gidc.
Goi M 1a mot diém trén cung BC khong chtra diém A. (M khong trung voi B va C). Goi N va P
1an luot 1a diém d6i xtng ctia M qua cc duong thang AB va AC.

a) Chirng minh ba diém N, H, P thang hang.

q A T ,
b) Khi BOC =120°, xéc dinh vi trf ctia diém M dé —— + —— dat gid trj nho nhit.
MB  MC

Cau 5 (2,5 diém).

Cho tam gidgc ABC ndi tiép dudng tron tim O, mot diém I chuyén dong trén cung BC
khong chtra diém A (I khong trung voi B va C). Buong thang vuong goc voi IB tai | cit duong
thang AC tai E, duong thing vudng goc voi IC tai I cat duong thang AB tai F. Chtrng minh
rang dudng thang EF lubn di qua mot diém cb dinh.

---Hét---

HO VA 1N thi STIN: ..., S6 bdo danh: ..o



SO GD&PT NGHE AN KY THI CHON HQC SINH GIOI TINH LOP 9 THCS

NAM HQC 2010 - 2011

DAP AN PE CHINH THUC
Mon: TOAN - Bang A

Cau Noi dung
1.

3 — , p .
voi aeZ iy @ —a=@—Da@+1D) 13 eh 3 56 ty nhién lién tiép nén chia hét
cho 2 va 3. Ma (2.3)=1

—a’—a6

3 3 3 :
=S-P=(a, —a,)+(a,—a,)+..+(a, —a,_):6
vay S:6 & P:i6
n®—n*+2n’ +2n° =n’(n+1)>.(n* —2n +2)
v6ineN psqqn —2n+2=n-1)"+1, (n-1)
Vi n* =2n+2=n’>-2(n-1) <’

2 r
vay M= D" cn® —2n+2n* =0’ —2n+2 khong 1a 5§ chinh phuong
= dpcm
2.

10Vx? +1=3(x* +2)

S10Jx+D(x* —x +1) =3(x +2) 43, Kien x> —1

Dat\/X-i-l:a (aZO)
\/XZ—X+ =b (b>0)

Ta co: 10ab = 332 + 3b2
a=73b

< (a—-3b)(3a-b) =0 {b 1

Truong hgpl: a=3b

Ta cé: \/m=3\/x2 -x+1 (1)
& 9x* — 9x+9=x+1
& 9x* -10x+8 =0

A=25-98.0= phuong trinh (1) vd nghiém

Truong hop 2: b=3a

Tacé: IVx+1=vx>—x+1

S9Ix+D)=x"-x+1




¢>&=5+J§(ﬂw)
ox*-10x8=0 |%=5-V33 (TM)

Vay phuong trinh ¢6 2 nghiém X = 5+£+/33

X+l=3
y

y+o=3
z

z+l:3
X

3x-1
> 7Z=— 3
Tir (3) X thay vao (2)= SXYF3 =8XHy (4

T (1) = XY H1=3y ©3Xxy+3=9y (5,
Tir (4) va (5) =S¥ty =9y = x=y

Ching minh tuong ty: y =2
Tirds — XY =2

Thay vao (1) X

345
2

=X

= hé ¢6 2 nghiém 2

1 1_ 4
—F—2
Ap dung bat ding thae X Y X1Y (véix,y>0)

I PR B B SRS U

2x+y+z 4 2x y+z . y+z 4y 4z

Ta co:

1 <l(i+L+i)

2x+y+z 4 2x 4y 4z 1)

Suy ra:

1 1.1 1 1
L<—(—+—+—)
x+2y+z 4 4x 2y 4z 2)

1 1 1 1 1
S—(—+—+—)
x+y+2z 4 4x 4y 2z 3)

Tuong ty:

= 5 + 5 + : SZ(
Tu (1),(2),(3) X+y+z X+2y+z X+y+2z

1
X

1
+—+
y

1

Z




1 1 1
= + +

2X+y+z  Xx+2y+z  X+y+2z

3
. &S X = y =7 =—
Dau "=" xay ra 4
. . 2011 2011
Ap dung bat dang thirc CoSy cho X »X

va 2009 s6 1 ta c6:
XM PO L L+ 12201 1204 (x )2

2009
= 2x*'"" +200922011x’ (1)
2011 2
Tuong ty: 2 +200922011y 2)
22" +2009 22011z 3)
. X2 N y2 N Z2 < (XZOII + y2011 + Z2011) + 3.2009
T (1), (2), (3) 2011

=x"+y +z° <3

Gid tri 16n nhat chia M 1a 3 khi vachikhix=y=z=1

Goi giao diém ctia BH véi AC 1a E

AH v6i BC1aF, CH véi AB 1a 1
— HECF la t& gidc ndi tiép.
= QHE = @CB (1)

Ma QCB = AMB ( g6c ndi tiép cling chin mot cung)

Ta c6: AMB=ANB (Do M, N déi xtng AB) (2)
T (1), (2) = AHBN la tir gidc noi tiép

= EABzQHB (*)

Ma NAB=MAB (Do M, N déi ximg qua AB (+%)
Tir (%), (¥%) = &LHB = EAM

Chimg minh tuong tu: PHC = MAC




— NHB + PHC = BAM + MAC = BAC
Ma BAC + IHE =180°

= NHB + PHC + BHC = 180" ( y; IHE =BHC )
= N, H, P thang hang

Goi J 1a diém chinh giita ctia cung 16n BC
BOC =120° = ABIC 43y

Trén doan JM lay K sao cho MK = MB
= AJKB=ACMB

— BM + MC =JM
L, 1, 4
BM MC BM+MC
S S S
BM MC M

JM 16n nhat € JM la dudng kinh (O) Iiic ¢6 M 1a diém chinh giita ctia cung nho
BC.
1 1

- + -
vay BM MC pho nhat < M la diém chinh giita cung nho BC

+ Khi BAC=90" = BIC=90"
= F triing vé6i B, E trung véi C ldc d6 EF 1a dudng kinh.
— EF di qua diém O ¢ dinh.




+Khi BAC<90” = BIC > 9.
Goi K 1a diém d6i xtng ciia I qua EF.

= EIF = EAF (cyng bu BIC)

EKF = EIF (Do I va K dbi xtmg qua EF)

— EKF = EAF
= AKFE psi tiép

— KAB=KEF (cting chin ﬁF) (1)
IEF = KEF (Do K va I d6i ximg qua EF) (2)
IEF = BIK ( cting phu KIE ) (3)
Tur (1), ), (3) = KAB=BIK
— AKBI la tr gidc noi tiép
= Ke (0)

Ma EF 1a duong trung truc cia KI = E, O, F thang hang.

+Khi BAC 5 90° = BIC <90’ ching minh tuong tu.
Viy duong thang EF ludn di qua diém O ¢ dinh.

---Hét---




SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI LOP 9
THANH PHO PA NANG NAM HOC 2010-2011
PE CHINH THU'C
Mén thi: TOAN ‘
Thoi gian: 150 phit (khong tinh thoi gian giao dé)

Bai 1. (2,0 diém)

a+1+a\/5—1+a2—a\/g+x/g—l
Ja  a-+a Ja-ava

a) Chtrng minh rang M > 4.

Cho biéu thitc: M = véia>0,a#1.

e e A g 6 . ... R
b) V&1 nhitng gié tri nao cua a thi biéu thirc N = M nhan gia tri nguyén?

Bai 2. (2,0 diém)

a) Cho cdc ham s bac nhat: y=0,5x+3, y=6—x va y=mx c6 d0 thi lan
luot 1a cac duong théng (dy), (dy) va (Ay). V6i nhitng gid tri nao cia tham s6 m thi
duong thiang (A,) cit hai duong thang (d,) va (d,) 1an luot tai hai diém A va B sao
cho diém A c6 hoanh d6 4m con diém B c6 hoanh d6 duong?

b) Trén mit phang toa dd Oxy, cho M va N 12 hai diém phén biét, di dong 1an
lugt trén truc hoanh va trén tryc tung sao cho duong thang MN ludn di qua diém cd
dinh I(1; 2). Tim hé thtic lién hé gitra hoanh do cia M va tung d6 cua N; tir do, suy
1 1

ra gid trj nho nhat ctia biéu thic Q =—— +——-
OM? ON

Bai 3. (2,0 diém)
17x +2y =2011|xy|

a) Giai hé phuong trinh:
X — 2y = 3xy.

‘ e 1
b) Tim tat ca céc gié tri cua X, y, z sao cho: x/;+\/y—z+\/z—x=§(y+3).

Bai 4. (3,0 diém)

Cho dudng tron (¢) véi tam O va dudng kinh AB ¢b dinh. Goi M 1a diém di dong
trén (¢) sao cho M khong tring véi cic diém A va B. Liy C 1a diém d6i xtmg cua O
qua A. Puong thing vudng géc véi AB tai C cat duong thing AM tai N. Pudng
thang BN cat duong tron (¢) tai diém thir hai 1a E. C4c duong thang BM va CN cat
nhau tai F.

a) Chtng minh rang cdc diém A, E, F thang hang.

b) Ching minh rang tich AM-AN khéng d6i.

¢) Chung minh rang A 12 trong tAm cta tam gidc BNF khi va chi khi NF ngén
nhat.
Bai 5. (1,0 diém)

Tim ba chit sd tan ciing cua tich cia mudi hai s nguyén duong dau tién.

HO VA 81 thi SINN: weeeeeeeeeeeeeeeeeeeeeeeeeee e SO bdo danh: ...voveeeeeeen

Chit ky cua gidm thi 1: ..., Chit ky cua gidm thi 2: ....ccoeeevveeennenns



SO GIAO DUC VA PAO TAO

THANH PHO PA NANG NAM HOC 2010-2011

Mbon thi: TOAN

HUONG DAN CHAM MON TOAN LOP 9

KI THI CHON SINH HQC SINH GIOI LOP 9

Dueoi day la so lwge biéu diém ciia dé thi Hoc sinh gioi lop 9. Cdc Gidm khao thao lugn
thong nhdt thém chi tiét loi giai ciing nhuw thang diém cia biéu diém da trinh bay. Té chdm cé thé
phan chia nho thang diém dén 0,25 diém cho fing y cua dé thi. Tuy nhién, diém timg bai, timg cdu
khéng dwoc thay doi. Noi dung thdo ludn va da thong nhat khi cham dwoc ghi vao bién ban cu thé dé
viéc chdm phiic khdo sau nay dwoc thong nhdt va chinh xdc.
Hoc sinh ¢6 1o gidi khdc diing, chinh xdc nhwng phdi nam trong chirong trinh dwegc hoc thi
bai lam diing dén ¥ nao gidm khdo cho diém y do.
Viéc lam tron sé diém bai kiém tra dwoc thuc hién theo quy dinh cua B¢ Gido duc va Pao
tao tai Quyét dinh s6 40/2006/BGD-DT.

BAIL-Y PE -DAP AN PIEM
— 2 — —_—
Cho bidu thite: M= 214 aYa=1 a’—ava+va- voia>0,a% 1.
Va  a—+a Ja—ava
Bail | a) Chang minh ring M > 4.
b) V6i nhitng gid tri nao cia a thi biéu thirc N = % nhan gid tri nguyén. 5.00
ava-1 (a-D@+a+l) a++a+l
Doa>0,a#1nén: = =
a—Ja Ja(a-1) Ja 0,25
a’—ava+ia—-1_ (a+D@a-D-+a@-1) (a-I)a—va+1) —a++a-1
a Va-aya Va(l-a) Ja(l-a) Va 0,25
1.250) | = M=)

Ja 0,25
Doa>0;a#1nén: Ja—-1)>>0 < a+1>2/a 0.25
= M> i+ 2=4

Ja 0,25
Tacéo O<N= i < 3 do d6 N chi ¢6 thé nhan dugc mot gid tri nguyén la 1
M 2 0,25
b v Nelo O o a—dfa+1=0 & Ja—-2)>=3
(0,75d) a+1+2Va

& +Ja=2++/3 hay Va =2-+/3 (ph: hop) 0,25
Vay, Nnguyén & a=(2%+/3)° 0,25

a) Cho cdc ham sd bac nhat: y=0,5x+3, y=6—x va y=mx ¢6 dd thi 1an luot

la cac duong th'fmg (dy), (d2) va (Ay). V6i nhitng gié tri nao cua tham s6 m thi duong

thang (Ar) cét hai duong thing (d;) va (dz) lan luot tai hai diém A va B sao cho diém

Bai2 | A c¢6hoanh do 4m con diém B ¢6 hoanh do duong?

b) Trén mat phrfmg toa do Oxy, cho M va N la hgti diém phan big¢t, di dépg lé/n Iuot
trén tryc hoanh va trén truc tung sao cho dudong thang MN ludn di qua diém c6 dinh
I(1; 2). Tim h¢ thtrc lién h¢ gitra hoanh d§ cua M va tung d¢ cua N; tir d6, suy ra gia

2,00




1

tri nho nhét ctia biéu thic Q= ——+——-
OM’ ON

Diéu kién dé (A,,) 1a d6 thi ham s6 bac nhit 1a m # 0 0,25
Phuong trinh hoanh d6 giao diém cua (d)) va (Ap) 1a:
0,5x+3=mx < (m-0,5x=3
2.a Diéu kién dé phuong trinh nay c6 nghiém 4m 12 m—0,5<0 hay m<0,5 0,25
(0,75a) Phuong trinh hoanh d6 giao diém cua (dy) va (Ap) 1a:
6—x=mx < (m+1)x=6
Diéu kién dé phuong trinh nay c6 nghiém dwong 12 m+1> 0 hay m > -1
Vay diéu kién can tim 1a: —1<m<0,5; m#0 0,25
Détm:xMVé}n=yN:>n}-n¢0Vém¢1 ©)
Nén duong thang qua ba diém M, I, N c6 dang: y = ax+b 0,25
O=am+b
= {2=a+b = h¢thtcliénh¢ gitamvanla 2m+n=mn
n=>b 0,25
) .z 1 2
2.b Chia hai vé cho mn # 0 ta dugc: —+—=1 (**)
(1,25d) - m..n -
1 2 1 4 4 1 1 2 1
=>l=|—+=| =—F5+5+—=5|—+— |-| ——
m n m- n-  mn m- n m n 0,25
1 1 1 A9 ) . 2 1 A ”
= Q=—5+—F2—; dau “="xay rakhi —=—; kéthop (**): m=35,n=2,5 (thoa (*)
m- n- 5 m n 0,25
. 1
Vay gia tri nho nhat cia Q la —
dy gla tr] Q 5 0.25
s . [17x+2y=2011|xy]
a) Giai h¢ phuong trinh: (D
Bai 3 X —2y =3xy.
b) Tim tét ca céc gid tri cua x, y, z sao cho: \/;+«/y—z +4/z—X =%(y+3) (2) 50d
b
7.2 5o 1_10_907 -2
X . y X y 490 N
Néu xy >0 thi (I) & = S (pht hop)
T2y li_ao | o
y X X 9 1007 0,50
3.a T 2 5011 |L_z1004
(1,258) | Néu xy<0 thi ()4 7 y — xy >0 (loai)
1.2 4 1__1031
y X X 18 0,25
Néu xy =0 thi (1)< x =y =0 (nhan). 0.25
KL: H¢ ¢6 ding 2 nghiém la (0;0) va (i,ij
490 1007 0,25
3.b Diéukiénxzo;y—zEO;Z—XEO(:)yEZEXEO 0,25
(0,75d) 2)e 2\/;+2\/y—z +24z—x = X+y—z+z—x+3
o Wx-12+(Jy-z-1+\z—x -1)> =0 0.25




\/_:1 x=1
& {Jy—z=1 & {y=3 (théa diéu kién)

Jz—x =1 z=2

0,25
Cho duong tron (¢) véi tam O va duong kinh | |
AB c¢6 dinh. Goi M 1a diém di dong trén (¢)
sao cho M khong tring véi cac diem A va B. M
Lay C la diém doi xumg cua O qua A. Duong
thang vudng géc véi AB tai C cat duong thang
AM tai N. Puong thang BN cét duong tron (¢) C B
Baj4 | tai diém thi hai 1a E. Cdc duong thang BM va 0
CN cat nhau tai F. . i i
a) Chiing minh rang céc diém A, E, F thang
hang. ‘ E (®)
_ b) Chung minh rang tich AM-AN khong
doi.
¢) Chirmg minh ring A 1a trong tam cua tam
gidc BNF khi va chi khi NF ngan nhat. N 3,0d
MN 1 BF va BC L NF 0,25
= A la tryc tdm cua tam gidac BNF 0,25
4a | _ pA I NB
(1,00a) -
Laic6 AE L NB 0,25
Nén A, E, F thang hang 0,25
CAN = MAB, nén hai tam gisgc ACN va AMB ddng dang. 0,25
4.b Suv ra: AN _ AC
©0,75a) | > ™ Ap T AM 0,25
Hay AM-AN = AB-AC = 2R” khong d6i (v6i R 1a ban kinh dudng tron (¢)) 0,25
Taco BA = %BC nén A 1a trong tim tam gidc BNF < C 12 trung diém NF (3) 095
Mit khdc: EAN = EFM , nén hai tam gidc CNA va CBF dong dang
4.c - SN_AC . CN.CF=BC-AC=3R?
(1,25a) BC CF 0,25
Ap dung bat ding thirc C6-si, ta c6: NF =CN+CF = 2+/CN-CF = 2R+/3 khong ddi 0.25
Nén: NF ngin nhit < CN =CF < C 1a trung diém NF (4) 0,25
(3) va (4) cho ta: A 1a trong tam tam gidc BNF < NF ngén nhét 0.95
Bai 5 | Tim ba chit s4 tdn ciing cua tich cia mudi hai s6 nguyén duong dau tién. 0,75
bat: S=1234567-8910-11-12
= % =34.67-89-11-12 (1) la mot sd nguyén
= hai chir s6 tin ciing ctia S 12 00 0,50
(1,00d) Mait khéc, trong suot qué trinh nhan lién ti€p cac thtra sO & vé phai cua (1), néu chidé y
dén chir sb tan ciing, ta thay % ¢6 chit sb tan cing 12 6 (vi 3-4=12; 2-6=12; 2-7=14;
4.8=32; 2-9=18; 8-11=88; 8-12=96) 0,25
Vay ba chit s0 tan cung cua S 1a 600 0,25




3.b
(0,75a)

Didukiénx>0;y-2>0;z-x>0=>y>7z>x>0 035
Theo BDT Cauchy: &SXT“; /—y_zgy_zz+l;msl—)2(+l
= VP=Vx+y-z+ Z—XS%(Y+3)=VT -

\/_:1 x=1
Do d6 {,\/y—z =1 < {y=3 thoa diéu kién
Nz—x =1 z2=2

0,25




SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI LOP 9

TP. PA NANG NAM HOC 2012 - 2013
MON THI: TOAN - LOP 9 THCS ‘
P& thi chinh thic (Thoi gian lam bai 150 phut khong ké thoi gian giao de)

Bai 1. (2,5 diém)

P= n+I-1 + VrFl4+3  r—yREI4T .
Cho biéu thirc Varitl | Varl-3  n2ymii2ygin € Non #8

a/ Rit gon biéu thirc Q= Tt JIr-:+l+l vein EN.n #£8

b/ Tim tét ca cdc gid tri nin € N.on # 8} sao cho P 12 mét s6 nguyén to.
Bai 2. (2,0 diém)

o/ Timx, bidt: 2vr +4 —4y2r —6 =2 - T

r+0 =41,.-'y— |
y+ 10 =64/2-9
b/ Giai h¢ phuong tinh: L — 16 =2vr — 1

Bai 3. (2,0 diém)

a/ Cho ham sb bac nhat y=ax+bco dd thi di qua diém M(1;4). Biét rﬁng dd thi ciia ham s6 da cho cét truc Ox tai diém
P c6 hoanh d¢ dwong va cit truc Oy tai diém Q c6 tung dd duong. Tim a va b sao cho OP + OQ nho nhat (véi O 1a gbc
toa do)

b/ Tim s6 tu nhién c6 2 chit s6. Biét rang néu lay tong ctia 2 chi s6 y cong véi 3 1an tich ciia 2 chir s ay thi bang 17.
Bai 4. (2,0 diém)

Cho tam gidc ABC. Goi I 1a tim dudng tron ndi tiép tam gidc ABC, qua I vé dudng thang vudng géc véi duong thang
CI, duodng thing nay cit cdc canh AC, BC lan luot tai M va N.

a/ Chimg minh rang hai tam gidc IAM va BAI dong dang.
L AM (Al :

b/ Chuing minh rang 5N Bl

Bai 5. (1,5 diém)

Cho tam gidc ABC c6 E‘f_zi?-' 1a géc tir. V& cdc duong cao CD va BE cua tam gidc ABC (D nam trén duong thang AB, E
nam trén dudng thang AC). Goi M,N lan lugt I chan duong vudng géc ciia cic diém B va C trén duong thang DE. Biét
rang St dién tich tam gidac ADE, S 1a dién tich tam gidc BEM va S31a dién tich tam gidc CDN. Tinh dién tich tam
gidc ABC theo 21+ 92, 53,



SO GIAO DUC VA PAO TAO  KY THI CHQON HQC SINH GIOI CAP TINH LOP 9 THCS
TINH PAK NONG NAM HOQC 2010-2011

Khéa thi ngay: 10/3/2011

PE CHINH THUC o Mon thi: TOAN

Thoi gian: 150 phit ( khong ké thoi gian giao dé)

Bai 1: (4,0 diém)
1) Cho biéu thirc A= 244x 2-Vx dx ) Vx-3
2—Jx 24Jx x—4) 2fx-x
2
1 1

V2 +1-1 V2 +1+1

Tinh gi4 tri cia biéu thirc: B=(x* —x* —x* +2x—1)*"

.Tim diéu kién cua x d¢ A > 0.

2)Cho x=

Bai 2: (4,0 diém)
1) Gii phuong trinh: Vx> —3x4+2 +vx 43 =vx—2 4> +2x-3 .
X 4+2y+1=0
2) Cho x, y z 12 nghiém cta hé phuong trinh: < y> +2z+1=0
2 +2x+1=0.

Tinh gi4 tri cia biéu thirc: C =x'""+y’* + %"

Bai 3: (4,0 diém)
1) Tim céc cap s6 ( a, b) thoa man hé thie: Ja+b-2011 = Ja++b-+2011.

2) Tim tat ca cdc sd tu nhién n sao cho: n’— 14n + 38 12 mot s6 chinh phuong.

Bai 4: (5,0 diém)

Cho duong tron tdm O, hai dudong kinh AB va CD vudng géc voi nhau. E 1a mot diém
nam trén cung nho AD . Néi CE cit 0A tai M va ndi BE cit OD tai V.

1) Chitng minh: AM.ED =~/20M .EA

2) Chirng minh tich Z_M% 12 mot hang sb. Tir d6, suy ra gid trj nho nhat ca tong

oM | ON , khi d6 cho biét vi tri cia diém E?
AM DN

Bai 5: (3,0 diém)
Cho a, b, ¢ 1a ba s6 thuc duong. Chirng minh bat dang thirc:
a+b+c¢ a+b b+t C+a’ 9
+ >

2abc ab+c¢* be+a® ca+b* 2




SO GD&DPT VINH PHUC KY THI CHON HSG LOP 9 NAM HQC 2011-2012
PE THI MON: TOAN

PE CHINH THUC Thoi gian lam bai: 150 phiit, khong ké thoi gian giao dé
Cau 1 (3,0 diém).
3
1. Cho f(x)= x—2 Hay tinh gid tri ciia biéu thirc sau:
1-3x+3x

1 2 2010 2011
A=f|——|+f| —=|+...+ +
f(zolzj f(2012j f(zolzj f(2012j
x—2\/;+ Jx+1 +1+2x—2\/;
x\/;—l x\/;+x+\/; xz—\/;

Tim tt ca cdc gid tri cia x sao cho gid tri ciia P 12 mot s6 nguyén.
Cau 2 (1,5 diem).
Tim tAt ca céc cip s nguyén duong (x; y) thoa man (x+y) =(x—y—6)
Cau 3 (1,5 diém).
Cho a, b, ¢, d 1a cac so thuc thoa man di€u kién:
abc+bed +cda+dab=a+b+c+d +~/2012
Chimg minh rang: (@’ +1)(b> +1)(c? +1)(d* +1) 2 2012.
Cau 4 (3,0 diém).
Cho ba dudng tron (0,), (0,) va (0) (ki higu (X) chi duong tron c6 tim 1a diém X). Gia sir

2. Cho biéu thic P =

2

(0,), (0,) tiép xtic ngoai véi nhau tai diém I va (0,), (0, )lan luot tiép xdc trong véi (O) tai
M,, M,. Tiép tuyén ciia duong tron (O,) tai diém I cit duong tron (O) lan luot tai cic diém
A, A'. Pudng thang AM, cit lai dudng tron (0,) tai diém N,, duong thing AM, cét lai dudng
tron (0,) tai diém N, .

1. Chang minh rang to gidgc M N,N,M, noi tiép va dudng thing OA vudng géc v6i dudng
thing NN, .

2. Kédudng kinh PQ caa duong tron (O) sao cho PQ vudng géc véi Al (diém P nam trén
cung Um . khong chtra diém M , ). Chung minh rang néu PM ,» OM, khong song song thi cic
dudng thang AI, PM, va OM, dong quy.

Cau 5 (1,0 diém)

TAt ca cdc diém trén mit phéng déu duge t6 mau, mdi diém duge td bdi mot trong 3 mau xanh,
d6, tim. Chtrng minh rang khi d6 ludn ton tai it nhit mot tam gidc can, c6 3 dinh thudc cdc diém
clia mit phing trén ma 3 dinh cta tam gidc d6 cing mau hodc d6i mot khdc mau.

—Hét—
Cdn bo coi thi khong giai thich gi thém.



SO GD&PT VINH PHUC KY THI CHON HSG LOP 9 THCS NAM HOQC 2011-2012
HUONG DAN CHAM MON: TOAN

L. LUU Y CHUNG:

- Huéng din cham chi trinh bay mot cach giai voi nhimg y co ban phai c6. Khi chdm bai hoc sinh
1am theo cich khéc néu ding va du y thi van cho diém tdi da.

- Piém toan bai tinh dén 0,5 va khong 1am tron.

- Vi bai hinh hoc néu thi sinh khong v& hinh phan nao thi khéng cho diém tuong tmg véi phan do.

II. PAP AN:

Cau | Y Noi dung trinh bay Piém

1 |1 |15 diém

Nhan xét. Néu x+ y=1 thi f(x)+1(y)=

e 33f(y)=f(1—x):3(1_—x) 0,5

That vay,tacéd f(x)=——
( ) x3+(1—x) X +(1—x)3

suyra f(x)+f(y)=f(x)+f(1-x)= 3+(x13 )3_,_ 3(j_(‘lx) )3:1.
CH+(1-x) F+(1-x 0.5

Vay, nhan xét dugc chung minh. Tacé f (%j = %

Theo nhan xét trén ta co:

(1 2011 2 ), 2010
A—(f(2012j+f(2012]j+(f(2012j+f(2012D+...+ 0.5

1005 1007 1006 1
(f(mj+f(mn+f(mj = 1005+f(§j =1005,5

2 | 1,5 diém
Piéu kién: x>0, x#1. Khi d6 ta cé
A 0,5
Rut gon biéu thurc ta duge P = ﬂ
x+x +1

Ta c6 Px+(P—1)\/;+P—2:0, ta coi day la phuong trinh bac hai ciia x .
Néu P=0=—/x-2=0 vo 1i, suyra P#0 nén dé ton tai x thi phuong trinh

trén c6 A=(P—1) —~4P(P—2)20 0.5
(:)—3P2+6P+120(:>P2—2P+1sg<:>(P—l)2S%
Do P nguyén nén (P—1)" bing 0 hoic 1
+)Néu (P-1)’ =0 & P=1« x=1 khong théa man.
0,5
r 2 P:2
+) Néu (P-1) =1(:{P_O:>P=2<:)2x+«/;=0<:)x:0 khong thoa man
Vay khong c6 gid tri nao cta x thda man.
2 1,5 diém
Néu x>y+6=x+y>x—(y+6)>1= phuong trinh vé nghiém. Do d6 0.5

X<y+6=2<x+y<y+6—x=x<3 = xe{l;2}




Vé6i x=1 thay vao phuong trinh ban dau ta duoc:
(y+1)' =(y+5) & (y-3)(»*+5y+8)=0¢ y=3 suy ra phuong trinh ¢6

0,5
nghiém (x; y)=(; 3).
Véi x =2 thay vao phuong trinh ban dau ta dugc:
(y+2)3=(y+4)2<:>y3+5y2+4y—8=0 phuong trinh nay vO nghiém do
y=>1. 0.5
Vay phuong trinh da cho ¢6 nghiém (x; y)=(1; 3).
1,5 diém
Ta co: 2012=(abc+bcd+cda+dab—a—b—c—d)2 0.5
= ((ab=1)(c+d)+(cd =1)(a+b))’ ’
S[(ab—l)z+(a+b)2}[(cd—1)2+(c+d)2} 0.5
=(a’p’ +a’ +b* +1)(’d> + > +d* +1) =(a* +1)(b* +1)(c +1) (d* +1) 0
Suyra (a® +1)(b* +1)(c* +1)(d>+1) 22012 ’
2,0 diém
+) Tacé AM.AN, = AM,.AN, = AI’ = AAN,N, dong dang vai AAM M, 05
suy ra AN N, = 'aM M, = M N N, +'ad, M, =180° hay t& gide M,N,N,M, 0
ndi tiép. ’
+) Ta ¢6 @Vlsz%le :%@OMI va tam gidc AOM, can tai O nén

0,5

0
W a0 =130 Wom,




Do d6 ta dugc 4NN, +M A0=90"= 0A L N,N,. 0,5
1,0 diém
Goi S 1a giao diém ciia PM, va QM.
Ta c6 O, O,, M, thang hang va O, song song v&i OP = @ZMZ = %Mz
(1). Mat khac tam gidc O,IM, can tai O,, tam gidc OPM, can tai O va két 0,5
hop véi (1) ta duoc @IM2 = EJPM2 suyra P,I.M, thang hang. Twong tu ta
¢6 Q, I, M, thing hang.
Do PQ la duong kinh cia duong tron (0) suy ra PM,Q = PM,0 =90° 05
— I 1a tryc tAm cta tam gidc SPQ suy ra Al di qua S hay ba dudng thing ’
Al, PM,, OM, ddng quy.
1,0 diém
B
A C
E D
Xét ngii gidc déu ABCDE, ta nhan thiy ba dinh bat ki cta ngii gidc ludn tao
thanh mot tam gidc can. .
Do d6 khi t6 5 dinh A, B, C, D, E bang 3 mau xanh, do va tim s€ xay ra hai kha 0.5
nang sau: ‘ ’
+) Néu td 5 dinh A, B, C, D, E béi du ba loai mau da cho thi ton tai 3 dinh cé
mau khic nhau va tao thanh mgt tam gidc can.
+) Néu t6 5 dinh A, B, C, D, E bdi nhi¢u nhat 2 mau thi ¢6 it nhat 3 dinh cuing
mau va tao thanh mgt tam giic can. 0.5

Vay, trong moi trudng hop ludn ton tai it nhat mot tam gidc can, c6 3 dinh
duoc td boi cing mdt mau hodc d6i mot khac mau.




UBND tinh Thai Nguyén Cong hoa xa hoi chu nghia viét nam
Sé Giao duc & DPao tao Poc lap - Tw do - Hanh phic

KY THI CHON HQC SINH GIOI CAP TINH LOP 9 THCS
Thdng 3 /2012
MON: Toan
(Thoi gian lam bai: 150 phiit khong ké thoi gian giao dé)

bé chinh thuc

Bai 1. Chtng minh rang téng binh phuong cta 5 s6 nguyén lién tiép khong 12 s6 chinh

phuong.

Bai 2. Giai phuong trinh va h¢ phuong trinh sau:

a, V2-x ++x-1=1

xy+z2=2
b yz+ x> =2
xz+y>=2

Bai 3. Cho A ABC c¢6 3 géc déu nhon. Goi O 12 tim dudng tron ngoai tiép A ABC; R, r
theo th& tu 12 do dai ban kinh dudong tron ngoai tiép va duong tron ndi tiép
A ABC; M, N, P lan luot 1a hinh chiéu vudng géc ctia O trén AB, BC va AC.
a, Chirng minh: BN .OM + BM . ON =BO . MN
b,Dé:lt ON = dl; OM=d2; OP=d3.

Tinh R+7r theo d;, d, , d3?

Bai 4. Léy mot s6 tu nhién c6 2 chit s6 chia cho sb ¢6 2 chit sb viét theo thtr tu nguoc

lai thi duoc thuong 13 4 va du 15. Néu ldy sd d6 trir di 9 thi duoc mot sé bang

tong binh phuong cta 2 chit s6 tao thanh s6 d6. Tim s tu nhién ay?

UBND tinh Thai Nguyén  COng hoa xa hoi chu nghia viét nam



Sé Giao duc & Dao tao Poc lap - Tw do - Hanh phic

KY THI CHON HOQC SINH GIOI CAP TINH LOP 9 THCS
Thdng 3 /2012
hong dan cham toan 9
Bai 1: 3,5 diém
C1: Goi 5 s6 nguyon lion tiép 1a n-2, n-1, n, n+1, n+2 véi n nguyodn, dé thay tong coc
bdnh phuong cta 5 s6 d6 1a 5(n” + 2) chia hét cho 5 nhung khéng chia hét cho 25 nén
khéng thé 1a s6 chinh phuong.
C2: Xét tinh chan 1é caa 5 s6 nguyén lién tiép dé.

Bai2: a. 3.5 diém

bit a= 2-x
b= +Jx-1 =20

3 2 _

Taco: {2 +b% =1 (I)
a+b =1

—a +a’-2a=0

N a(a2+a-2) =0

a=0
=
a2+a—2:()

He¢ (I)cébanghiém: (0 ;1); (1;0); (-2; 3)
nén phuong trinh da cho ¢cé nghiém: 2; 1; 10

b, 3,5diém
Xy +22 =2 (1)
yz +x2 =2 (2)
XZ +y2 =2 (3)

Te(l);(2)tacd: (x—z2)(x—-y+2)=0 (4)
Te2)va@B)tact: (y-x)(x+y-z)=0()
Tu 3);4); (5 tacohé:

(x—z)x—-y+z)=0

(y—x)x+y-2z)=0

xz+y2 =2



Dé giai hé trén ta giai 4 hé

X_Z:O X—Z:O
y—x=0 (A) x+y—-z=0 (B)
xz+y2:2 Xz+y2 =2
y—-x=0 Xx—=y+z=0
x-y+z=0 (C) x+y-z=0 (D)
xz+y2=2 xz+y2 =2

Giai 4 h¢ trén ta dugc 8 bo nghiém cua h¢ phuong trinh :

(115 D5 (<115 -1) : (V23 0:42) 3 F+2; 0;-42)

W2: v2:0); v2s —v2:50) 5 (0:v2:42) 5 (0:—+2 -2
Bai3: 6diém _~_ A
a, Tacé BMO =BNO =90’
=> OMBN la t&r gidc noi tiep

. N N R
Trén BO lay E sao cho BME = OMN ﬁ‘\ 4

$

=> ABME »» ANMO N
_. BM _NM B C
~ BE NO N

=>BM .NO =BE . NM

Chtrng minh twong ty BN. OM = OE MN

Cong theo timg vé BM .ON +BN . ON = MN . BO
b.Pita, b, clado dai cdc canh BC, AC, AB cua A ABC

a C b
heo ca 5 di. = —=R. =
teocauata,co dj 2+d22 5
ap dung cau a doi voi cac tir gidc OMAP , ONCD ta c6
b C a
d;. = +d3. = =R. =
LTS8

d3.%+d2.g=R.%

Cong theo tirng vé :

%. (a+b+c) = % . (dib+dsb +d3c +dsa+dja+dy)

mat khac SABC = % .(a+tb+c) = % .(dic+dsb+dra)

Do d6 (R + r)( a+b+c) = ( a+b+c)( d;+d,+ds)
hay R+r = d1+d2+d3

Bai 4: 3,5 diém



Goi sb phai tdm 12 ab(a,beN; 1<a, b<9)
ab=4ba+15(1)
Tacdhe ) o o 24 p2(2)
Cl:Tu(l)tathdynéub = 2=> 4ba+15= 4.21+ 15
=>ab = 99
=>ab=99=>a=b=9 khung thoamén (1) va (2)
Vay b =1 thay b= 1 vao (2) ta duoc:
al-9=a’+1
S 10a+1-9=a*+1
S at-10a+9=0
aj=1;a,=9
(*)a=1=>a=bloai
(*Ya=9=> ab =91 théa mén (1)
91=4%19+15
Vay: S6 phai tdm 12 91

C2: Tir hé tron cii thé dung PP thé dé giai. Riit 1 an tir PT (1) thé vao PT (2) ta s&
duoc mot PT bac 2. Giai PT bac 2 d6 s€ tdm dugc nghiém.

Chy y: - Hoc sinh lam theo cdch khdc ma ding van cho diém ti da.

- GK c6 thé ban dé thdng nhat diém cho tig phan nho cta mdi bai.



SO GD&DPT PHU THQ PE THI CHON HQC SINH GIOI CAP TINH
NAM HOQC 2012 - 2013

| PE CHINH THUC | MON: TOAN - LOP 9

Thoi gian lam bai 150 phiit khéng ké thoi gian giao dé

Caul( 3,0 diém)
1) Giai phuong trinh nghiém nguyén
8x* —3xy—5y=25
2)Tim tat ca s6 nguyén duong n sao cho A= n.4" +3"17
Cau 2( 4,0 diém)

2104430 -2v2 -6 2
2J10-2v2 V3-1

1) Rat gon biéu thire: A= \/

X’—yz _ y'-zx P —xy
a b c

2) Cho céc s thuc duong a,b,c,x,y,z khic 0 thoa man .

*—bc _b’-ca _c*—ab

X y Z

Chirng minh rang a

Cau 3( 4,0 diém)
1) Cho phuong trinh: x> —6x—m =0 (V&i m 1 tham s6). Tim m dé phuong trinh da
cho ¢6 hai nghiém x; va x, thod man x’—x,> =12

3.3 3
2) Gidi hé phuong trinh: {8" y +27=18y

4x*y+6x =y’

Cau 4( 7,0 diém)
1) Cho dudng tron (O) dudng kinh BD=2R, diy cung AC cta dudng tron (O) thay d6i
nhung ludn vudng géc va cat BD tai H. Goi P,Q,R,S 1an luot 14 chin céc dudng vudng
géc ha tir H xuéng AB,AD,CD,CB.
a) CMR: HA> + HB> + HC?> + HD* khéng doi.
b) CMR : PORS 1a tir gidc noi tiép.
2) Cho hinh vuéng ABCD va MNPQ c6 bdn dinh M,N,P,Q 1an luot thudc céc canh

AB,BC,CD,DA ciia hinh vuéng. CMR:S,, . < ac YN+ NP : PO+OM
Cau 5( 2,0 diém)
Cho a,b,c 1a céc s6 thuc duong. CMR:
ab bc ca a+b+c
+ + <
a+3b+2c b+3c+2a c+3a+2b 6

---Hét—



Huéng din
Caul.1)8x% —3xy—5y =25

2 —
& yO3x+5)=8x’ ~25 e y= 0% =25 9y o4y — 40— 2
3x+5 3x+5
Khi 3x+5 1a udc 25 tir d6 tim duoc (x;y)e {(-10;=31);(=2;=7);(0;:=5)}
( céch khac nhan 2 vé v6i 9 duave tich)

1.2) Vi n chan n=2k thi

e’z

A=2k4* +3* =k +1DA* + (16" -9 T =2k + 11T =k :7IT_13n:14t—1:14m+6(me N)

Véin 18 n=2k+1
A=k +1) 4% $35 =2k 4P 4 (47N 13N T S 2k T = k=Tt =>n=14m+1(me N)
Vay n=14m+6 hoac n=14m+1 ( v6i moi ne N) thi A chia hét cho 7

2J10++430-2v2-v6 2
210242 -1

22(5-1)+/6(5-1) VB-1_ [243 B3-1_ (44243 B=1_B+13-1 1
\/ 225-1) T2 V2 T2 V4 T2 2 T2 2

2 2 2
X —yz Yy —zX 7 —Xy

Cau2.1) \/

2.2)
a b c
a b ¢ a’ _ bc _ a’>—bc
= 2 2 T2 = 4 _n 2 2.2 2.2 3 3 2. 3 3 3 M
XT=yz Yy —xz z —xy @ x =2x"yz+y'z° Yz —xy —xz +xyz x(x’+y +z —3xyz)
b* ac b* —ac
Tuongtu : = = 2)
8 y P =2yxz+x’7 X2 -x'y =y +xy’z (X +y +2° —=3xy2)
2 2
c ab c”—ab
Tuongtu : = = (3)
8 Z'=2xyz2 +x*y? xX*y =x’z —y'z +xyz° z(x+y 427 =3xy2)
Tu (1) (2) (3) ta co bPCM

Cau 3.1) DBé phuong trinh ¢6 nghiém A’ >0 < m > -9 (*)
X +x,=6 X +x,=6 x, =4
Mt khdc ta phéi c6 {x,.x, =—-m & <x.x, =—m & 1x,.x, =—m < m=-8 TM DK (*)
x-x =12 |x -x,=2 |x=2
o O 8xTy +27 =18y’
3.2)Giai h¢ phuong trinh {4x2 y+6x= yz

HD y =0 khong 12 nghiém cua hé chia 2 vé PT(1) cho y° PT(2) cho y* Ta c6

27
8x’+=—=18 2x =
. y? T (P eb =18 [a+b=3
hé ) Pat <3 ta co hé =
x x —=b a’b+ab*=3 |ab=1
4= 46— =1

y y



Heon e (e {(3 —4\/3 3 +6\/§ ]{3 +4\/§ 3 —6\/5 }}

Cau4.1)

a) theo Pitago

HA®* + HB> = AB*;HC’ + HB> = BC*;HC* + HD*> = CD*;HA* + HD’ = AD",;

suy ra dpcm

b)Tw gidc HPBS noi tiép = LHPS = Z/HBS = Z/DBC

TG gidc HPAQ 12 hinh chit nhat = ZHPQ = ZHAQ = ZCAD = ZCBD

Do d6 £SPQ = /HPS + Z/HPQ =2/CBC

Tuong ty ZSQR =2/BDC

Do d6 ZDBC + /BDC =180° < ZSPQ + ZSRQ =180° nén tir gidc PQRS néi tiép ( d/li

dao)
4.2)
|
N
Q
D P c

Cach 1 Goi T, K, L 1a trung diém MQ, MP, NP theo t/c duong trung binh va trung tuyén tam
gidc vuong tacé MN + NP+ PQ+0OM =2(KL+CL+IK + Al)>22AC tur d6 suy ra dpcm



Cach 2 Ta c6 theo Pitago

2
MN? =BN>+BM? ZM@MN Zw ( 4p dung BPT Bunhiacoopsky
CN + NP DP+DQ AQ + AM
Tuwong Twu NP2 ——;PQ2>2——F—;MQ > ————
: 2 2 2
Nén
MN+NP+PQ+QMZBM+NB+NC+CP+PD+DQ+QA+AM :4_a:2a\/§
V2 V2
af(MN+NP+PQ+QM)=a2<:>dpcm
Dau “=" x4y ra khi MNPQ 1 hinh chit nhat
Cau s
Cho a,b ¢>0 .Ching minh rang:
ab bc ca a+b+c
- - <
a+3b+2c 2a+b+3c 3a+2b+c 6
Du dodn a=b=c tdch mau dé a+c=b+c=2b
Tac6 ap dung BDT (x+y+z)(l+l+l)29<:> I Sl(l+l+l}
Xy z x+y+z 9\x y z
ab ab ab 1) 1( ab N ab
a+3b+2c (a+c)+(b+c)+2b 9 \a+c b+c 2b) 9\a+c b+c
Tuong tu
bc bc b 1) 1( bc bc
2a+b+3c (a+b)+(a+c)+2c 9 +c b+c 2b) 9\a+b b+c
ac ac < ac +1 _1{ ac ac
3a+2b+c (a+b)+(b+c)+2a 9\a+b b+c 2a 9\a+b b+c
Tu (1) (2) (3)
P<1 ac+bc ab+ac bc+ab+a+b+c _a+b+c
9\ a+b b+c a+c 2 6

Dau “=" xay ra khi a=b=c

GV Nguyén Minh Sang THCS Lam Thao-Phii Tho

j(2)

c

2

j(2)



SO GD&PT KY THI CHON HQC SINH GIOI CAP TINH LOP 9 THCS

QUANG BINH NAM HOC 2010 - 2011

Moén thi: Toan
DPE THI CHINH THU'C (Khéa ngay 30 thang 3 nim 2011)
SOBAODANH:................. Thoi gian lam bai: 150 phiit (khéong ké thoi gian giao dé)

\/x+4\/m +\/x—4\/m

8 16
I-——+—
X X

CAu 1:(2.5 diém) Cho biéu thirc A= vGi 4<x<8

a) Ruit gon biéu thirc A.
b) Tim x nguyén dé A c6 gid tri nguyén.
Cau 2:(2.5 diém) S6 do hai canh géc vudng ctia mdt tam gidc 1a nghiém ciia phuong
trinh bac hai (m—2)x* —2(m—1)x+m=0. Xéc dinh m dé s6 do dudng cao ung

r.. /‘\ 2 e ~ N 2
v6i canh huyén cua tam gidc da cho la T

Cau 3:(3.0 diém) Cho hai dudng tron (O) va (O’) cit nhau tai hai diém A va B. Tiép
tuyén chung gan B cta hai dudng tron lén luot tiép xic (O) va (O’) tai C va D.
Qua A ké duong thang song song CD cat (O) va (0) lan luot tai M va N. Cac
duong thang BC, BD lan luot cat MN tai P va Q. Céc duong thang CM, DN cit
nhau tai E. Chtrng minh rang;

a) Céc duong thang AE va CD vudng géc nhau.
b) Tam gidc EPQ can.
Cau 4:(1.0 diém) Cho x,y,z >0 théa man: x* + y* + z> =3. Ching minh:
R
Z X |y

Cau 5:(1.0 diém) Cho a, b, ¢, d 1a cdc s6 nguyén thoa man : @’ +b° =4(c’ +d°)
Chung minh rang : a+b+c+d chiahét cho 5.



SO GD&PT KY THI CHON HQC SINH GIOI CAP TINH LOP 9 THPT

QUANG BINH NAM HOC 2012- 2013

Mon thi: Toan
DPE THI CHINH THU'C (Khéa ngay 27 thang 3 nim 2013)
SOBAODANH:................. Thoi gian lam bai: 150 phiit (khong ké thoi gian giao dé)

Cau 1:(2.0 diém)

2o xdx+260x=19  2Jx  Jx-3
Cho bi€u thirc: P= 2dr 3 \/}—1+\/§+3
a) Ruat gon P.
b) Tim x dé P dat gia tri nho nhét.
Cau 2:(2.0 diém)
Cho phuong trinh x> —2mx+m—-4=0
a) Tim m dé phuong trinh c6 hai nghiém phan biét x,,x, thoa man x+x} =26m
b) Tim m nguyén dé phuong trinh c¢6 hai nghiém nguyén.
Cau 3:(3,5 diém)

Cho tam gidc ABC déu cd dinh noi tiép trong dudng tron (O). Buong thang d
thay doi nhung lu6n di qua A va cat cung nho AB tai diém thr hai 1a E (E-A).
Duong thang d cat hai tiép tai B va C cua duong tron (O) lan luot tai M va N. MC

cat BN tai F. Ching minh rang:

a) Tam gidc CAN ddng dang voi tam gidc BMA, tam gidc MBC d6ng dang véi tam

gidc BCN. )
b) Tt gidc BMEEF la tr gidc noi tiep.

¢) Chirng minh dudng thang EF ludn di qua mot diém c6 dinh khi d thay doi nhung

ludn di qua A.

Cau 4:(1,5 diém)
Cho cic s6 thuc duong a, b, ¢ thod mén a + b + ¢ =6. Chtrng minh rang:
b+c+5+c+a+4+a+b+3
I+a 2+b 3+c
Cau 5:(1,0 diém)

Cho n 12 s6 tu nhién 16n hon 1. Chimg minh ring n* +4" 12 hop sb.

> 6. Dau dang thitc xay ra khi nao?



SO GD&DT
QUANG BINH

KY THI CHON HQC SINH GIOI CAP TINH LOP 9 THPT
NAM HOC 2012 - 2013
Mo6n thi: Toan
(Khéa ngay 27 thang 3 nam 2013)
HUONG DAN CHAM

(Ddp dn, hwong dan nay co 4 trang)
YEU CAU CHUNG

* Pap an chi trinh bay mét 10 giai cho mdi bai. Trong bai 1am ciia hoc sinh yéu ciu phai lap

luén 16 gic chit ché, diy di, chi tiét va rd rang.

* Trong mdi bai, néu hoc sinh giii sai & budc giai trwéc thi cho diém 0 déi v6i nhirg bwéc
giai sau c6 lién quan. O cau 3 néu hgc sinh khong vé hinh hoac vé hinh sai thi cho diem 0.
* Piém thanh phan cia moi bai néi chung phéan chia déen 0,25 diem. Poi voi diem thanh phan

12 0,5 diém thi tuy t6 giam khao thong nhit dé chiét thanh tirng 0,25 diém.

* Hoc sinh ¢6 101 giai khac dap an (néu ding) vin cho diém téi da tuy theo mirc diém ciia

tirng bai.

* Piém cua toan bai la tong (khong lam tron so) cia diém tat ca cac bai.

Cau Noi dung Dién3
1 1,0 diém
a) bK: 0<x=#1.Ta cé: 0,25
_xlx+26x-19 2Vx f 3
Wr-DWx+3) Jr-1 Jx+3
wWx +268x —19-2x(Vx +3) + Wx =3)x =1)
- 0,25
x —D(x +3)
:x\/;+26\/;—19—2x—6\/;+x—4\/;+3 0,25
Wx—D(/x +3)
_x x—x+16&—16= (Jx =1)(x+16) _x+16
Wr-DWx+3)  (a-DWx+3) Ja+3 0,25
b) 1,0 diém
x+16
p="12_ [x-34_ 22 _ 34 -6
Jx+3 Vx +\/;+ Vr+ \/;+3 0,5
25
>2 3 —6=10-6=4
\/<J1+ )J;+3 0,25
Vay GTNN cita P =4 khi J}+3=&25+3@x=4 0.25

Trang: 1 - Pap 4n Toédn 11




a) x> —2mx+m—-4=0

1,0 diém

2

Ta cé: A':mz—m+4=£m—%j +%>O Vm 0,25

Vay phuong trinh ludn c6 2 nghiém phén biét véi moi m.

Theo dinh 1y Viet: x, +x, =2m; xx,=m—4 0.25
xf+x§=26m<:>(xl+x2)3—3x1x2(x1+x2):26m ’
o 8m° — 6m(m —4) = 26m < m(8m* —6m—2)=0 0,25
<:>m:O;m:1;m=—i 0,25

1,0 diém

b) Goi x,,x, (x, <x,) la hai nghiém nguyén cua phuong trinh.

Taco: x, +x,=2m; x,x,=m—4.

Suy ra x, +x, —2xx, =8 & 2(x, +x,)—4xx, - 1=15 < 2x, - 1)(2x, - 1) =—15. 0.25

2x, —1=-1 = ’

THI: | " N =4

2x,—1=15 x,=8
2x,—1=-5 =-2
TH2: | " T =0
2x,—1=3 X, =
0,5
2x,-1=-15 =-7 )
TH3: | " T =3
2x, —1=1 X, =
2x,—1=-3 =-1
TH4: | " T s m=1
2x,—1=5 x,=3
Thtr 1ai m=0, m=1, m=-3,m=4 thdéa man diéu kién bai toan 0,25
3,5 diém
0,5

Trang: 2 - Pap an Toédn 11




a) Ta c6: AC//BM suy ra £BMA=ZCAN

AB//CN suy ra 4BAM =/ZCNA 0,5
Do dé tam gidc CAN dong dang véi tam gidc BMA
Suy ra: B _ AB _ MB _ BC 0,25
" AC NC ~BC CN 0,25
Mait khiac ZMBC = ZBCN = 120° 0,25
Suy ra tam gidc MBC dong dang véi tam giac BCN.
b) Z/BFM = Z/BCM + ZNBC = Z/BCM + /BMC =180° — ZMBC = 60° , 0,5
Mat khiac ZBEM = Z/BCA=60" (do t/c géc ngoai cua tlr gidc ndi tiép) 0,25
Suy ra Z/BFM = /BEM =60". Do d6 tir gidc BMEF ndi tiép. 0,25
¢) Goi I 1a giao diém EF véi BC. ’ )
Ta cd ZIBF = ZBMF (cau a), suy ra IB 1a tiép tuyén ctia duong tron ngoai
tor gidc BMEF. ) )
Tuong ty chirng minh dugc IC 1a tiép tuyén ctia duong tron ngoai tr gidc 0,25
CNEF.
Tu d6: IB* =IE.IF;IC* = IE.IF = IB = IC hay I la trung diém BC. 0,25
Vay d ludn di qua diém cb dinh 1a L. 0,25
1,5 diém
bat x=a+1;y=b+2;z=c+3. (x, y, 2>0) 0,5
1 P e A S P
X y Z Xy z Xx z Y 0,5
y X X y z
22 = —+2,/——+2 |—.—=6
\/x y \/x z \/z y 0,25
Dau bang xay ra khi x=y=z, suy ra a=3, b=2, c=1 0.5
, 1,0 diém
1’1,151 sO tw nhi€n 16n hon 1 nén n c6 dang n =2k hoacn=2k + 1, véi k 1a
sO tu nhién 16n hon 0. 0,25
- Véin =2k, tacé n*+4" =(2k)* +4% 1én hon 2 va chia hét cho 2. Do
d6 n* +4" 1a hop sé. 0.25
-Vé1 n = 2k+1, tacod
nt+4"=n'+4%4=n"+ 24" =(n* +24") - 202"
=(n* +2.4" =202 (n* + 2.4 + 2.0.2°) 0,25
=((n—-2")" +4°)((n+2°)* +4")
0,25

MBOi thira s6 déu 16n hon hodc bang 2. Vay n* + 4" 1a hop sd

Trang: 3 - Pap 4n Toédn 11




SO GIAO DUC VA PAO TAO  KY THI CHON HOQC SINH GIOI LOP 9 CAP TINH NAM HOQC 2013-2014
QUANG NGAI Ngay thi : 22/3/2014

= - Mén : TOAN
DE CHINH THU'C Théi gian 1am bai: 150 pht

Bai 1:(4 diém)
a) Cho a;b 1a hai s0 nguyén duong khac nhau, thoa man 2a’>+a = 3b*+b.
a—b
2a+2b+1
b) Tim cac cdp so nguyén duong (x; y) thoa man: 15x* - 7y* =9
Bai 2: (4 diém)
a) Cho —%s XS%; 30 va 3+2x —3-2x =a.

\V6+2+/9—4x>

X

Chting minh 1a phan sé tbi gian.

Tinh gia tri biéu thic P= theo a.

=2.

b) Cho a,b,c 123 s6 dwong thoa man —— +—— 41
1+4a 1+b 1+c

Tim gi4 tri 16n nhat cuia Q=abc
Bai 3: (4 diém)
x+2

a) Giai phuong trinh: (x-1)(x+2)+4(x-1) =12.

x—1

b) Giai hé phuong trinh: 2&[1+ ! J=3V21 2&[1— ! ]:1.
X+y X+y

Bai 4: (6 diém)
Cho ntra duong tron tam O duong kinh AB c¢6 dinh. EF 1a day cung di dong trén nira dudng tron

do, sao cho E thudc cung AF va EF:% =R . Goi H 1a giao diém cua AF va BE; C 1a giao diém ctia AE

va BF; I 12 giao diém ctia CH va AB.

a) Tinh s6 do CIF

b) Chirng minh rang biéu thitc AE.AC+BF.BC c6 gia tri khong d6i khi EF di dong trén nira duong
tron.

c¢) Xdc dinh vi tri cua EF trén nira dudng tron dé ta gidc ABFE c6 dién tich 16n nhét. Tinh dién tich
16n nhat d6 theo R.
Bai 5: (2 diém)

Tim canh cta hinh vudng nho nhét, biét rang: hinh vuong d6 chura 5 duong tron ¢6 ban kinh béng 1
va 5 duong tron nay d6i mot khong c6 qué 1 diém chung.

NGUYEN VAN HAN_ TRUONG THCS NGUYEN CAT - TINH HOA - SON
TINH - QUANG NGAI.



BAI GIAI PE THI CHQON HQC SINH GIOI LOP 9 TINH QUANG NGAI NAM HQC 2013-2014
Mén : TOAN Ngay thi : 22/3/2014
Cau 1:
1) 2a’+a =3b*b [] 2a’+a —2b°-b = b” [] (a—b)(2a+2b+1) = b*
Goi (a—b,2a+2b+1) =d
Tacé: a—b [1d, 2a+2b+101d0I (a—b) (2a+2b+1) [1 d* [ b> [ d* 1 blId
Maa-b lld [Jalid
alld; blld ma 2a+2b+101d nén 101d [ d=I
Vay phan s da cho tdi gian.
2) Gia st cip s6 nguyén duong (x; y) 12 nghiém ctia phuong trinh:

155 =7y =9 (1) =>15x> =9 =7y’=>7y* 3=>y> 3=>1y 3
Dit y = 3z va thay vao (1) ta cé 15x° — 632" =9 =>5x> - 217" =3(2)=>x 3
Dit x = 3t va thay vao (2) ta ¢6 457 — 212> =3=>15x" - 72° =1(3)

Néuz O(mod3)=>VP 0(mod3). VT 1(mod3). Vo li

Néuz 1(mod3)=>z" 1(mod3)=>-"7z" 2(mod3)

VP 2(mod3). VT 1(mod3). Vo Ii
Néuz 2(mod3)=>z" 1(mod3) =>— 7z 2(mod3)
VP 2(mod3). VT 1(mod3). Vo Ii
Vay khong tim duoc cdp s6 nguyén duong (x; y) nio 1a nghiém cua phuong trinh di cho.
Cau 2:

6+2v9-4x>

X

a) Cho —%s X s%; x#0 va 3+ 2x —+/3-2x =a.Tinh gi4 tri biéu thirc P= theo a.

P_\/3+2X+2\/(3+2X)(3—2X)+3—2x \/(J3+2x +3o2x) x4+ 2x

X X X
_ 4x _i
x(\B+2x —3-2x) a
(
b) Cho ba sé duong a, b, ¢ va théa mén didu kién : ——+——+—— =2 Tim gi trj I

) l1+a 1+b 1+c
nhat cua Q =a.b.c
1 1 b c bc
1+c 1+b 1+c (1+b)(1+c)

Tuong ty : —— >
\/ (1+c)(1+a) \/ (1+a)(1+b)

Nhan cdc bat dang thirc vira nhan duogc ta c6 :

Giai :Tacod: L -

>3 abc
l+a 1+b 1+c¢ (I+a)d+b)1+c)

Hay : abc Sé. Diu =xidyrakhia=b=c= % Vay maxQ = %
Bai 3: (4 diém)

NGUYEN VAN HAN_ TRUONG THCS NGUYEN CAT - TINH HOA - SON
TINH - QUANG NGAI.



X+2

X —

a) Giai phuong trinh (x-1)(x+2)+4(x-1) =12. DK :x<-2;x> 1.

= (x-1)(x+2)+4/(x+2)(x-1)-12=0.
Dit t= J(x+ 2)(x- 1) ta c6 phuong trinh t* + 4t — 12 = 0 => t =2 hoic t = - 6 (loai)
(x+2)(x-1) =2 => x>+ x — 6 = 0 => x = 2(nhdn) hoic x = - 3 (nhan)

2&(” d j=3
b)Giai hé phuong trinh: SR
1
2\/§(1—X+yj_1
1 1 3 [ 3 1
x| 1+ =3 |1+ = 2= (Cong vé)
( X+yj g X+y  2Jx . 2Jx 2\/§
=>< =><
{ 11 2 3 1 \
2y |1- =1 |- =—F = - ( tru vé)
\/§ x+yj X+y 2\/§ Xty 2Jx 2\/§
4 9 1 A A 2 2
=> =——— (Nhan vé&) =>x* +8xy-9y’ =0=>(x—y)(x+9y)=0
x+y 4x 4y
=>Xx =y;X =-9y(loai)
=2 ! 2 =2=>x=1.

3
ok 2k
Vay q)ghiém cuahé¢lax=y=1.
Bai 4: (6 diém)
a) Tinh o6 do CIF
Tt gidc BFHI ndi tiép =>HIF= HBF= %sd EF= 30° (tam gidc OEF déu)

b) Chirng minh rang biéu thirc AE.AC+BF.BC c6 gia tri khong d6i khi EF di dong trén ntra
duong tron.
Ta ¢6 AE.AC = AC(AC -CE) = AC* - AC.AE
BF.BC = BC(BC —CF) = BC* - BC.CF
AE.AC+BF.BC = AC* + BC* - AC.AE - BC .CF
MA AC.AE = BC.CF =CO* - R?

2 2 2 2
] cor = 2222 AR o> ACT+ BC'=2C07 + 57
2
\ Suy ra : AE.AC+BF.BC =2C0” + Af —CO*+R>-CO* + R*= 3R
'© B AE.AC+BE.BC=3R’ C§ dinh.

¢6 dién tich 16n nhét. Tinh dién tich 16n nhit d6 theo R.
Ta ¢6 Saper = Saor + Srok + Seos

¢) Xéc dinh vi tri cta EF trén nira dudng tron dé tr gidc ABFE

TRUONG THCS NGUYEN CAT - TINH HOA - SON



R23

SroE = 1 (Vi tam gidc FOE la tam giac déu canh R)
Saok + Seos =% OA.FM+% OB.EN = R.IM* EN _ R PQ (PQ 12 dudng trung binh ciia hinh thang
EFMN)
2
S apEr = Rf+ R.PQ ma PQ <OP = RTﬁ.

2 2 2
Do d6 Saper =2 f +R f - 3R4ﬁ khi Q tring v&i O hay EF // AB.

Bai 5: (2 diém)
Goi canh hinh vuéng ABCD nho nhat chira bén trong 5 duodng tron cé ban kinh bang 1cm va
doi mdt khong c6 qué 1 diém trong chung 1a x (cm).
Tt day suy ra cac tam cua 5 dudng tron nay nam trong hinh vuéng MNPQ c6 canh bang x — 2
cm. (vi tdm cua cdc duong tron cidc duong tron cich canh hinh vudng it nhat 1cm).
Chia hinh vudéng MNPQ thanh 4 hinh vudng nho c¢6 d6 dai mdi canh la X_z 2
Theo nguyén 1f Dirichlet c6 it nhat hai tim duong tron ciing thudc mot hinh vudng. Gia sir hai

A B

(cm) . (hinh v€)

Vi hai duong tron nay c6 khong qué 1 diém chung nén 0,0,
khong nho hon hai 1an ban kinh va khong 16n hon d dai duong chéo

N x- 2
cua hinh vudng canh

(cm).

_z
\
AN

icm

Hay 2 < O,

0,< - V2
B 2

Auk:rr
_/
(&)

m SOV s 2V2P x3 2+ 2V2
T i ’ :
b Vay canh hinh vudng nho nhat chira 5 duong tron c¢6 ban kinh
Xom ©  bing 1 va 5 dudng tron nay doi mot khong c6 qué 1 diém chung la
2+ 242
NGUYEN VAN HAN TRUONG THCS NGUYEN CAT - TINH HOA - SON

TINH - QUANG NGAI.



SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH
THANH HOA Nim hoc 2013 - 2014

PE THI CHINH THU'C Moén thi: TOAN - Lép 9 THCS
Thoi gian: 150 phuat (khong ké thoi gian giao dé)
Ngay thi: 21/03/2014
(Dé thi ¢6 01 trang, gdm 05 ciu)

S6 bdo danh

Cau I (4.0 diém): Cho biéu thie A =| X+ cAy xRy x|
S+l -y Sy -1 Jxy+1

1. Rt gon biéu thirc A.

2.Cho —= = 6. Tim gid tri 10n nhét cua A.
N
Cau II (5,0 diém).
1.Cho phuong trinh  x* +2(m—2)x+m> —2m+4=0. Tim m dé phuong trinh

f - A Torn . 2 1 1
¢6 hai nghiém thyc phan biét x,, x, thoa man ———— = .
X, +x5  xx, 15m

x+y+z=1

4

2. Giai hé phuong trinh { . )
xX+y'+z =xyz

Cau III (4,0 diém).

1. Tim tat ca céc cap s6 nguyén duong (a; b) sao cho (a + b2) chia hét cho (a2b -1).

2. Tim x,y,ze N thoa man \/x+2\/§ =\/§+\/Z.

Cau IV (6,0 diém) : Cho nira duong tron tam O duong kinh AB. Mot diém C cb dinh thudc doan thrfmg
AO (C khic A va C khic O). Puong thang di qua C va vudng géc véi AO cit nira dudng tron di cho
tai D. Trén cung BD ldy diém M (M khdc B va M khac D). Tiép tuyén ciia nira dudng trdn da cho tai
M cit duong thiang CD tai E. Goi F 1a giao diém cua AM va CD.

1. Chiing minh tam gidc EMF la tam giac can.

2. Goi I1a tim dudng tron ngoai tiép tam gidgc FDM. Chimg minh ba diém D, I, B thiang hang.

3. Ching minh géc ABI ¢6 s6 do khong d6i khi M di chuyén trén cung BD.

Cau V (1,0 diém) : Cho x, y 1a cdc s6 thyc duong thoda man x +y = 1.

Tim gid tri nho nhat ciia biéu thie B=—1—+L
X" +y Xy
----- HET -----

Thi sinh khong dwoc sw dung tai ligu. Can b coi thi khong gidi thich gi thém



SO GIAO DUC VA PAO TAO

KY THI CHON HQC SINH GIOI CAP TiNH

THANH HOA N:im hoc 2013 - 2014
HUONG DAN CHAM Mén thi: TOAN - Lép 9 THCS
PE THI CHINH THU'C Thoi gian: 150 phit (khong ké thoi gian giao dé)
Ngay thi: 21/03/2014
(Hudng dan chim gom 04 trang)
Cau Y Loi giai (vin tdr) Piém
I 1 Diéu kién: 1.
(4,0d) | (2,58) e \/E - 0.25
_ () (1= )+ (Vxy +9x) (Vxy 1) +(xy +1)(1=4xy )
(Vv +1) (1)
(3 +1) (1= )+ (%) (Voy +1)=(x 1) (1= xy)
(Vxy +1)(1-y/xy) 0,50
)+ ) Wy 1)+ (1) 1= )
(Vi 1) (1= oy ) [y +¥5) (Yo # 1)~ (S + ) (1) 050
I GV
Wy 125
(1,25(1) Theo Cbsi, ta co: 6—% %2 / :> 0.50
Dau bang xay ra < A1 -1 SX=y=—.
Jx 9 0,50
Vay: maxA =9, dat dugc khi: x =y= —
0,50
1 PT da cho c6 hai nghiém phan bi¢t co diéu kién:
(2,54)
A>0 & (m=2) —(m>—2m+4)>0e m<0 (¥)
0,50
) ) {xl +x,=4-2m
Véi m <0 theo Vi-et ta co: 5 .
XX, =m” —2m+4 0.25
2 1 1 2 1 1
T 5 - = —_ = 1
aco xI+x; xx, 15m < (x, +x,) —2xx, xx, 15m M 0.50
11
m*—6m+4 m*—2m+4 15m 0.50
= 1 - ! =L.Détm+i=t do m<0=r<0
i—6 i—Z 15 m
mt- - m+ 0.50
1 11 {z =—4
Tacos (1) tr6 thanh ———=—& =t=—4 (dot<0)
t—6 -2 15 =12 0’50

. 4 .~
Véi t=—4 tacd m+—=-4 < m=-2 thoa man (*)
m

0,25




2 Ta cé:
(2.5d) 4 4 4, 4 4, 4 0.50
x4+y4+z4:x Ty LY ;Z + £ -|2—x > Xy +y 7+ X = ’
2.2 2.2 2.2 2.2 2.2 2.2
_XYTAYE Y AN X AXy > xyyz + yzox+ 2oy = 0,50
2 2 2
=Xxyz(xX+y+z)=xyz(vix+y+z=1).
yz (X +y+2)=xyz( y ) 0.50
PR . X=y=2 1
Dau bang xay ra & Sx=y=z=—=
x+y+z=1 3
Vay nghiém cua hé phuong trinh la: (x = %; y= %; 7= %) 0,50
11 1 | Giastr(a+b*((@b-1),thclaa+b*=k(@’b-1),véike » <
(4,0d) | (2,0d) oa+k=bka®—b) e a+k=mb 1)
Odéme zmam=ka’-bem+b=ka’ ) 0.50
Tr(l)va@)suyra:(m—-1)(b-1)=mb-b-m+ 1<
Sm-Db-1)=(@+1)k+1-ka) 3)
Dom >0 (diéundy suyratr(1)doa, k,b>0)nénm=>1(vime =).
Dob>0nénb-12>20(dobe =)= m-1)b-1)=>0.
Vi thé tir 3) suy ra: (a+ 1)(k + 1 — ka) > 0. 0,50
Laidoa>0Onénsuyra:k+1-ka=20=k+12ka=12>2k(a-1) (4)
Via-120(doae =z,a>0vake =z, k>0 nén tr (4) cob:
a=1
k(a—1)=0
a=2
k(a—1)=1 {
k=1 0,25
- Voi a = 1. Thay vao (3) ta dugc: (m — I)(b — 1) = 2 &
m—-1=2
b—-1=1 b=2
=
m-1=1 b=3
| (b—1=2
Vay, truong hgpnaytacé:a=1,b=2hoaca=1,b=3. 0,25
b=1
—Véia=2(vik=1).Thayvéo(3)tacé:(m—l)(b—l):O(:){ |
m=
Khib=1,taduoc:a=2,b=1.
Khim=1: Tu (1) suyraa+k=b=b=3. Lic nay dugc: a=2,b = 3. 0,25
Tom lai, c6 4 cdp s0 (a; b) théa man bai toan la: (1; 2), (1; 3), (2; 3), (2; 1). 0,25
(2%)(1) Tacé\/x+2\/§=\/§+\/z<:)x+2\/§=y+z+2\/;
, 0,50

<:(x—y—ﬂ+2¢§=2 yz:%x—y—zf+4¢§ﬁ—y—zﬁ42:4yz(D




4yz—(x—y—2z)° -

12
2) vo 1y
P (2)voly

TH1. Néu x—y—z#0 Tacé +/3 =

0,50
(do x,y,ze N nén vé phai cta (2) 1a s6 hitu ty ).
ol x—y—z=0
TH2. x—y-z=0 khid6 (1) = (3) 0.50
yz=3
x=4 x=4
Giai (3) rata dugc ¢ y=1 hoac < y =3 thu lai théa man 0,50
z=3 z=1
v
(6,0d) 1 E
(2.5d)
D
Fl, .
A C O B
Ta c6 M thudc duong tron tim O dudng kinh AB (gia thiét) nén
AMB =90° (g6c ndi tiép chin nira duong tron) 0,50
0,50
hay FMB =90°.
Miit khdc FCB =90° (gia thiét).Do d6 FMB + FCB =180°.
Suy ra BCEM 12 t gidc ndi tiép = EBM = EFM (1) (vi ciing bu véi 0.50
Mat khéc €BM = EMF (2) (gbe ndi tiép; gbc tao boi tiép tuyén va day
cung ciing chén AM). Tir (1) va (2) = EFM=EMF.
Suy ra tam gidc EMF la tam gidc can tai E. 0.50
(C6 thé nhin ra ngay EMF = MIBA = MFE nén suy ra EMF can)
s P . PIF
X Goi H 12 trung diém ciia DF. Suy ra IH L DF va DIH = ES (3).
(2.5d) 0.50

Trong duong tron (I) ta co: DMF va DIF 1an luot 1a g6¢ ndi tidp va goc

. 1
¢ tam cung chan cung DF. Suy ra DMF = EBIF 4).

0,50




T (3) va (4) suyra DMF = DIH hay DMA =DIH .
Trong dudng tron (O) ta c6: DMA = BBA (géc ndi tiép cing chin DA) 0,50
Suy ra DBA =DIH . 0,50
Vi IH va BC cung vudng géc véi EC nén suy ra IH // BC. Do dé 0,50
DBA + HIB = 180° = DIH + HIB = 180° = Ba diém D, L, B thing
hang.
3(1d) s
\ , 1
Vibadiém D, I, B thang hang = WBI=WBD=—sdAD.
2
0,50
. . 1 .
Ma C cb dinh nén D ¢ dinh = —5d AD khong di.
Do d6 géc ABI ¢6 s6 do khong ddi khi M thay d6i trén cung BD. 0,50
Tacé: B= — TN S R E . A
(x+y) =3xy(x+y) xy 1-3xy xy xy(l-3xy) 0.25
. (x+y)’ _1 '
N <~ J7 ==
Theo Cosi: xy < 1 i
. NP e 2o . 1=2xy
Goi B, 1a mot gia tri cua B, khi d6, 3x, y dé: B, = —xy(l— 3%y)
& 3Bo(xy) -~ 2+ By)xy+1=0 (1)
Dé ton tai x, y thi (1) phai c6 nghiém xy < A =B,> - 8B, + 4 > 0 &
B, 24+23
0.25
B, <4-23
Dé ¥ riing voi gia thiét bai todn thi B > 0. Do d6 ta c6: B, 2 4+2+/3 .
V(1d)
Vi B, =4+243 = xy = Do _ 3+43 :>x(1 o= 3+
6B,  6(2+43) 6(2++/3)
g 1+,/i—1 1—,/2\/_—1 095
o xox+—2t¥3 __pox= '
6(2++3)
1+1/2\/_—1 1—,/i—1
Vay, B, =4+243, dat dugc khi x= 5 , Y= 5
. /zf_l EE
hodc x = 23 . 0.25

s, 2

Chu y:

1) Néu hoc sinh lam bai khong theo cdch néu trong ddp dn nhung diing thi cho dii s6 diém timg
phén nhw hwéng din quy dinh.

2) Viéc chi tiét héa (néu cd) thang diém trong hwong dén chdm phdi bio dim khong lam sai léch
hwéng déan chiam va phdi dwoc thong nhit thuc hién trong té cham.

3) Diém bai thi la tong diém khong lam tron.



SO GIAO DUC VA DAO TAO PE THI CHQN HQC SINH GIOI LOP 9 THCS
TINH NINH BINH Nim hec 2012 - 2013
MON: TOAN ‘
(Thoi gian lam bai 150 phiit, khong ké thoi gian giao dé)
Pé thi gom 05 cdu, trong 01 trang

PE THI CHINH THUC

Céu 1 (4 diém). Cho phuong trinh x* + @m+ x+2(m-4)=0 (1)
(x 1a an s6, m 1 tham sé)).
1. Chirng minh ring phuong trinh (1) ludn c6 hai nghiém phan biét véi moi m.

2. Goi Xy, X, 12 hai nghiém ctia (1). Tim m d¢ |x, —x,|=17.

xz-\/; ) 2x+\/;+ 2(x-1)
x+\/;+1 \/; \/_-1

CAu 2 (4 diém). Cho biéu thirc: P = (x>0,x = 1).

1. Rit gon P.
2. Tim gia tri ciia x dé P = 3.
Cau 3 (4 diém).
X+y+xy=7

1. Giai h¢ phuong trinh:
P s {x3+y3+3(x2+y2)+3(x+y)=70

2. Gii phuong trinh: (vx +5 - Vx +2)(1 + Vx> + 7x + 10) = 3.

Cau 4 (5 diém). Cho duong tron tim O dudng kinh AB ¢6 dinh. Ax va Ay I hai tia thay doi
ludn tao \{éi nhau gléc 60°, ndm vé& hai pl}fa cua AB, cat duong tron (O) lan lu’c_rtqtai M va N.
DBuong thang BN cat Ax tai E, duong thang BM cat Ay tai F. Goi K 1a trung diém cua doan
thang EF.

s EF
1. Chtrtng minh rang — = \/5 .
g g AB

2. Chirng minh OMKN 12 tir gidc ndi tiép.

3. Khi tam gidc AMN déu, goi C 1a diém di dong trén cung nhé AN (C # A, C # N).
Duong thang qua M va vudng goc voi AC cat NC tai D. Xdc dinh vi tri cta diém C dé dién
tich tam giac MCD la 16n nhat.

Cau 5 (3 diém).

2

1. Cho céc s6 thyc m, n, p thod man: n* +np +p° =1 - . Tim gid tri 16n nhét va

nho nhét cia biéu thitc S = m + n + p.
2. Cho céc s thuc duong a, b, ¢ thoa min abc = 1. Chtrng minh rang:
a b c 1
>t >t 5 2> .
(ab+a+1)" (bc+b+1)° (ca+c+1)” a+b+c

Ding thirc xay ra khi nao?



SO GIAO DUC & PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH

LAM DONG NAM HOQC 2010-2011
o , Mén : TOAN - THCS ‘
DE‘CHIN‘H THUC Thoi gian : 150 phiit ( khong ké thoi gian giao dé)
(Dé thi gom co 1 trang) Ngay thi : 18/02/2011

Cau I: (2,0 diém ) Ritgon A =+127—487 —127+487 .

Cédu 2:(2,0 diém) Cho ham sé y = f(x) = (3m? — 7m +5) x — 2011 (¥) . Chirng minh ham sé (¥)
ludn d6ng bién trén R véi moi m.

Cdu 3:( 2,0 diém) Cho hai duong tron (O) va (O’) cit nhau tai hai diém A va B . Trén dudng
thang AB 1ay diém M sao cho A nam giita M va B . Tir M ké cit tuyén MCD
v6i duong tron (O) va tiép tuyén MT vai dudng tron (O°) (T 1a tiép diém)
Chimg minh MC.MD = MT? .

Cau 4: (2,0 diém ) Cho hai s duong x, y thoa man diéu kién 3x + y—-1=0.

Tim gid tri nho nhit cua biéu thirc B = 3x* + y* .

Céu 5: (1,5 diém) Chimg minh téng C=1+2+2>+ ... +2”"" chia hét cho 15 .

Céu 6: (1,5 diém ) Phan tich da thirc x° — x* — 14x + 24 thanh nhén tir .

Céu 7: (1,5 diém)  Giai hé phuong trinh {X Ty 2

2xy—z" =4
Ciu 8: (1,5 diém ) Chung minh D = n(n + 1)(n + 2)(n + 3) khong phai la sd chinh phuong
voimoin € N*,

Ciu 9: (1,5 diém ) Cho hai s6 duong a va b . Chimg minh l+% > 4b .
a a+

Céu 10:(1,5 diém ) Tim nghiém tu nhién cua phuong tiinh : 2x> —xy—y* -8 =0

Cau 11: (1,5 diém ) Cho hinh thang vudng ABCD (A =D =90°), c6 DC =2AB . K¢ DH vuéng
géc voi AC (He AC), goi N I trung diém coa CH .
Chung minh BN vudng géc voi DN .

Cau 12: (1,5 diém). Cho tam gidc MNP can tai M ( M <90°) . Goi D 1a giao diém céc duong

phan gidc trong clia tam gidc MNP . Biét DM = 245 cm ,DN =3 cm.

Tinh d6 dai doan MN .
---------- HET---------
Hovaténthisinh ..., Sdbdodanh: ......covveiiiiiiiii
Gidmithi 1 oo Kytén: . oo
GIam thl 2 1. Kytén: . oo

(Thi sinh khong dwoc s dung mdy tinh )



SO GIAO DUC &DAO TAO KY THI CHON HOC SINH GIOI CAP TINH
LAM DONG NAM HOC 2010-2011

HUONG DAN CHAM DE THI CHINH THUC

Mbn : TOAN — THCS
Ngay thi 18/02/2011

Cau Hudng dan cham Diém

Cau 1 _ _ _

o didm ) A =127 487 127+ 487 0.5 dibm
=\(8-3V7) —8+3V7)’ :
= 18-3J7 1-18+3/7 0,5 diem
=8-3J7-8-3J7 (8>37) 0,5 diém
_ 67 0,5 diém

Cau 2 ) , 5 ,

(2 diém ) 3mT—Tm+5 =3 mT-om 0.5 diém

:3( _ZJZ_Q 60 0,5 diém
6) 36 36
B 2 L2
=3 (m—zj +£ >0 Vm 0,5 diém
6) 36 7
- 0,5 diém

Cau 3

(2 diém)

Chlirng m@nh MCi MD = MA. MB 0,75 diém
Chung minh MT* = 1\/12A. MB 0,75 diém
Suy ra MC.MD =MT 0,5 diém

Cau 4 3x+y-1=0y=1-3x

(2 di€ém ) B=3x*+(1-3x)*

_ 2 .
=12x"—-6x+1 0’5 diém

1Y 1 :
:12{(,{7) +%} 0.5 diém

1Y 1.1 :
ZIZ(X_ZJ o 0.5 diém

. N S B 0.5 did
VayGTNNcuaBlaZ kh1x=Zvay=Z > diem

Cau 5 C=1+2+2"+.. +27"




(1,5 diém ) =(1+2+22+2°)+ @ +22+2°427) + .+ (227 4+ 27742701 2% 1 0,5 diém
=(1+2+22+2° )+ 28 142422+ 20 1+ 421 + 24 2%+ 2%) 0.5 diém
=15(1+2%+ ...+ 2%%) chia hét cho 15 0,5 diém

Cau6 X° — X — 14x +24 q

(1,5 diém ) =x" + 4x? = 5x” — 20x + 6x + 24 0.5 diém

=(x+4) (X’ =5 +6) 0.5 diém
=(x+4)(x-2) (x-3) 0,5 diém

Clﬁg;; X+y+Z=2<:> Z=2—X—y<:> (2-x—-y)’ =2xy—4 0.5 ai

(1,5 diem ) 2xy—-z°> =4 7’ =2xy—4 z=2—-X-y > diem

(x-2)"+(y-2)>=0 q
it { _ 0,5 diém
z=2—-Xx-y
{x =y=2 0,5 diém
=
z=-2

Cﬁu87 D=nn+1)(n+2)(n+3) i

(1,5 diém ) =m*+3n) (M*+3n+2) 0,5 diém
= (0> +3n)* +2 (n® + 3n)

— (n” + 3n)* <D < (n® + 3n)* +2 (n* + 3n) +1 7
=0’ +3n)’ <D< (n’+3n+1) |05 diem
Nén D khong phai 13 s6 chinh phuong vi (n + 3n)” va (n* + 3n +1)* 12 2 7
chinh phuong lién ti€p 0,5 diém
Cau9 Tacé (a—b)’ 20 7
(1,5 diém ) e a2+ b2 >2ab 0,5 diém
2 5
< (a+b)° >4ab 0.5 diém
atb, 4 (\i(atbyab>0)
ab a+b
P P
~a b a+b ’ 7 0,5 diém
Dau “ =" xay ra khi a = b ( thiéu ciu nay khong trur diém)
Cau 10 2x"—xy-y —8=0 i
(1,5 diém) S2x+y)(x-y)=8 0,5 diém
2x+y=8 2x+y=4
<:>{X y—l hoac {X y_2
XY= XY= 0,5 diém
x=3 hos x=2
= oac ,
y=2 " y=0 0,5 diém
Cau 11 g 3
(1,5 diém )
M
D C
Goi M 1a trung diém ctia DH 0,25 diém
Chung minh tir gidc ABNM la hinh binh hanh = AM//BN (1) 0,5 diém
Ching minh MN 1 AD 0,25 diém
Suy ra M 1a tryc tam cia AADN = AM L DN (2) 0,25 diém
Tir (1) va (2) = BN L DN 0.25 diém




Cau 12"
(1,5 diém)

1

2
N P

Qua M ké tia Mx vudng géc v6i MN cit ND tai E , ké MF L ND
Chémg minh D, = E = MD = ME =2/5 cm va EF =DF

0,5 diém
ME? = EF .EN = EF .(2EF + DN )
(24/5)> = ER(2EF +3)
2EF* +3EF-20=0
(EF+4)(2EF-5)=0
= EF=2,5 (vi EF >0) 0,5 diém
= MN=2VI1 em 0.5 diém

(Néu hoc sinh giai bang cdch khic diing , gidm khao dya theo biéu diém dé cho diém twong ting )




SO GIAO DUC VA PAO TAO KI THI CHON HOQC SINH GIOI TiNH
HAI DUONG LOP 9 NAM HOC 2013-2014
MON THI: TOAN
Thoi gian lam bai: 150 phut
PE THI CHINH THU'C Ng&y thi 20 ﬂ’ldl”lg 03 nam 2014
(dé thi gom 01 trang)

Cau 1 (2 diém).

VI=1=2 i+ 0" +Ja-x) )
2-J1-x*

b) Choa va b lacdc sé théamidn a>b>0va a’—a’b+ab’>—6b°=0.
a'—4b*

Tinh ¢i4 tri cua biéu thie B=2—"2_
slath b —da’

a) Rut gon biéu thic A= voi —1<x<1.

Cau 2 (2 diém).
a) Giai phuong trinh x*(x* +2)=4—x/2x* +4.
3 _
b) Gidi hé phuong trinh 1% ~ 2TV
V' =2y+x
Cau 3 (2 diém).
a) Tim cac sO nguyén duong x, y thoa man phuong trinh xy’+2xy+x=32y.
b) Cho hai sb tu nhién a, b thoa man 2a,2 +a=3b*+b.
Chtrng minh rang 2a+2b+1 1a s6 chinh phuong.
Cau 4 (3 diem). , q
Cho tam gidc déu ABC noéi ti€p duong tron (O, R). H 1a mot diém di dong trén
doan OA (H khéac A). Buong thang di qua H va vudng goc voi OA cat cung nho AB
tai M. Goi K 1a hinh chiéu ctia M trén OB.
a) Chimg minh HKM =2AMH.
b) Cic tiép tuyén ctia (O, R) tai A va B cit tiép tuyén tai M ciia (O, R) lan luot
tai D va E. OD, OE cat AB lan luot tai F va G. Ching minh OD.GF = OG.DE.
c¢) Tim gia tri 16n nhat cta chu vi tam gidc MAB theo R.
Cau 5 (1 diém). ,
Cho a, b, ¢ 1a céc s6 thuc duong thdéa man 2ab + 6bc + 2ac =Tabc . Tim gié tri

4ab 9ac 4bc
+ + :
a+2b a+4c b +c

nho nhét cua biéu thic C =

Hovaténthisinh.............ooooiiiii i, sO bdo danh...............

Chitrkycuagidamthi 1.....................oooil chir ky cia gidmthi 2..................



SO GIAO DUC VA PAO TAO HUONG DAN CHAM PE THI CHON

HAI DUONG HOQC SINH GIOI TINH
--------------------------- LOP 9 NAM HOC 2013-2014

MON THI: TOAN

Ngay thi 20 thang 03 nam 2014
(Huéng dan cham gom c6 03 trang)

Luu y: Néu hoc sinh lam theo cdch khdc ma két qua diing thi gidm khéo vin

cho diém toi da.

Cau Noi dung Piém
1=V1= (Vi i=x) (2-41- 2 025
A= .
2-1-x°
Cau
1a: =1-+1-x" (Vi+x++1-x) 0.25
1,0d)
:\/( 1=V1=2? | (VIF x +41- x) :\/(1—\/1—x2)(2+2 -2 0.25
=v2x" =2 0.25
@' —a’b+ab’ —6b' =0 & (a—2b)(d* +ab+3b*) =0 (*) 0.95
Via>b>0 =a’+ab+3b*>>0 néntur (*)tacé a =2Db 0.25
Cau 4b* _16b* —4b*
1b: | Vay biéu thic B—a — = 0.25
(1,0 @) b*—4a*  b*—64b
_ 120t 4
2
D«’?ltt=x\/2x2+4:>t2=2(x4+2x2):> xz(x2+2) % 0.25
. ¢ 5 t=—4
ta dugc phuong trinh 524—t<:>t +2t-8=0& o 0.25
x<0 <0
Véit=-dtaco War+d=—del . o el T
Cau 2(x*+2x7)=16 " |x*+2x*-8=0 095
A0d) | =1, ex==2
x =2
x>0 >0
Voit=2 tacé xv2x’'+4 =2 TR = *
2(x +2x )=4 X +2x°-2=0
0 0.25
x> .
(:){ ' 1(:)x:\/\/§—1.Kétluém nghiém cua phuong trinh.
X =3-
Cau | Tuhétaco x3(2y+x)=y3(2x+y)<:>(x2—y2)(2xy+x2+y2):0 0.25
2b:
(1,0 d) <:>(x+y)3(x—y):0<:>|:x_y 0.25
X=-y
*Véix =y tatim duge (x ;y)=(0; 0); (V3;4/3);(—/3:-3) 0.25




* Voi x = -y tatim dugc (x ; y) = (0; 0); (1;,-1);(=1;1)

Vay h¢é phuong trinh c6 nghiém 0.25
(x5 y) = (0; 0); V3:4/3 );(—v/3;—V3 ) (~L1);(1;-1)
xy’ +2xy+x=32y < x(y+1)> =32y
Do y nguyén duong = y+1;r&0:>x:Ly2 0.25
(y+1)
i Vi (y,y+D)=1=(y+1)’eU32) 0.25
gz“ ma 32=2"= (y+1)> =2 va (y+1)*=2*(Do (y+1)*>1) 0.25
(1,06) *Néu (y+1)>=2>= y=1;x=8
*Néu (y+1)>=2'= y=3;x=6
Vay nghiém nguyén duong ctia phuong trinh la: 0.25
{x =8 . {x =6
va
y=1 y=3
20> +a=3b"+b < (a—b)2a+2b+1)=b> (*) 0.25
Goi d 1a uwdc chung cta (a-b,2a+2b+ 1) (de ). Thi
~b)d
{(a P (ab)(2a+ 2b 1) 0.25
Cau (2a+2b+1):d
3b: =b*d*=b'd
(1,0 d) | Ma (a-b)id = aid = (2a+2b)id ma 2a+2b+1)id =1id =>d =1 0.25
Do dé (a-b,2a+2b + 1)’= 1. Tu (*) ta dugc a—b va 2a+2b+1 la s6 chinh 0.5
phuong => 2a+2b+1 la so chinh phuong. '
x Qua A ké tia tiép tuyén Ax cua (0O). Tacé
1 1
A =—0 =—sdAM (1)
2 2
0.25
Cau
4a:
(1,0 @)
C6 Ax // MH (ciing vudng géc véi OA) = A =M, @) 0.25
Tir gide MHOK ndi tiép = ©, =K, (cingchin MH)  (3) 0.25
1
Tir (1), (2), 3) tacé M, = EK hay HKM =2AMH. 0.25
C6 tir gidc AOMD noi tiép (4)
Cau
4b: 0.25

(1,0 )




gl =lsdﬁM ;@1 =@2 =lsdﬁM
2 2

0.25
— A =0, = tir gide AMGO néi tiép (5)
Tu (4), (5) ta c6 5 diém A, D, M, G, O cung nam trén mot duodng tron
@ B @ 0.25
=4, =D, =D,
= AOGF va AODE dong dang
OG GF
— ——=——hay OD.GF = OG.DE. 0.25
OD DE -
Trén doan MC lay di€ém A’ sao cho
MA’ = MA = AAMA' déu
= A, =4, (=60"-BAA)
= AMAB=AA'AC=>MB=A'C 025
Cau
4c:
0D " MA+MB=MC 025
Chu vi tam gidc MAB la MA+MB+ AB=MC+ AB<2R+ AB )
Ding thirc xdy ra khi MC la duong kinh cua (O) => M la di€m chinh gitra
cung AM => H la trung di€ém doan AO 0.25
Vay gid tri 16n nhat cua chu vi tam giac MAB la 2R + AB
. 3 ABV3
Goi I 1a giao diém cua AO va BC :>AI=§R=—\/_:>AB=R\/§ 0.25
Gi4 tri 16n nht ctia chu vi tam gidc MAB 1a 2R + AB = (2++/3)R
Tu gt : 2ab +6bc+2ac =Tabc vaab,c>0
Chia ca hai vé cho abc >0 =2+ 24227
c a
dit xotyot o1 JHye>0 0.25
a b c 274+6x+2y=7
Khi d6 C = 4flzjb+ e +;ic D Tt et e
Ciu 5: a a+4c c xi—y x+z y+z
(1,0d) | =cC= +2x+y+ +A4x+z+——+y+7-Qx+y+4x+z+y+2) 0.25
2x+y dx+z y+2z
2 ) 2
2 3 2
= —Jx+2y | | ——-Vix+z | + —Jy+z | +17217 | 0.25
[w/x+2y y] (\/4x+z J (\/erZ g J
: 1 .
Khlx—a,y—z—lth1C_17 095

Vay GTNN cuaCla 17 khi a=2;b=1;c=1




SO GD&DPT HAI DUONG KI THI CHON HQC SINH GIOI TiNH
LOP 9 THCS NAM HOC 2012 - 2013
MON THI: TOAN
Thoi gian 1am bai: 150 phiit (khong ké thoi gian giao dé)
Ngay thi: 27/03/2013
( Bé thi gdm c6 01 trang )

DE THI CHINH THUC

Cau 1 (2,0 diém):
a) Rt gon biéu thirc: A=(\/X—\/%—\/X+\/%)\/X+\/X2—50 véi x >+/50

b) Cho x ++/3 =2. Tinh gid tri cia biéu thuc: B = x° — 3x* — 3x® + 6x> — 20x + 2018
Cau 2 (2,0 diém):

a) Giai phuong trinh —=% 4 3% _¢

x*=5x+6 x*—T7x+6

Jx + y+4\/E=16

x+y=10

b) Giai hé phuong trinh sau: {

Cau 3 (2,0 diém):
a) Vi a, b 12 céc s6 nguyén. Chting minh rang néu 4a” +3ab—11b’ chia hét cho 5
thi a*—b* chia hét cho 5.
J5—3

5443

b) Cho phuong trinh ax’+bx+1=0 véi a, b 1a cdc s6 hitu ti. Tim a, b biét x =

la nghiém cua phuong trinh.
Cau 4 (3.0 diém):

Cho 3 diém A, B, C c6 dinh nam trén mot dudng thang d (B ném gitta A va C). V¢
duong tron tam O thay d6i nhung lu6n di qua B va C (O khong nam trén dudng thang
d). K¢ AM va AN la cac tiép tuyen vOi duong tron tam O tai M va N. Goi I la trung
diém ctia BC, AO cit MN tai H va cét duodng tron tai cac diém P va Q (P nam gitta A va
0), BC cit MN tai K.

a) Chtrng minh 4 diém O, M, N, I cling nam trén mot dudng tron.

b) Chirng minh diém K c¢b dinh khi dudng tron tdm O thay doi.

¢) Goi D 1a trung diém HQ, tir H ké duong thang vudng géc vi MD cat dudng thang
MP tai E. Chirng minh P 12 trung diém ME.

Céu 5 (1,0 diém):
1 . .
Cho A = voine ] .
" @2n+DV2n-1
Ching minh rang: A, + A +A +..+A_<1.
------------- 31 3 | —
Hovaténthisinh: ...................iiiiiiiiiis e Sdbdodanh ................

Chirki giamthi 1 ....................... Chirki giamthi 2 .......................



SO GD&DPT HAI DUONG

PAP AN VA HUONG DAN CHAM
PE THI HQC SINH GIOI TINH

MON TOANLOP 9 THCS NAM HOC 2012 - 2013

Luwu §: Thi sinh 1am theo cdc khic diing van cho diém t6i da. Diém bai thi lam tron dén 0,25 diém

CAU | PHAN NOI DUNG DIEM
Taco:
2
A7 =(Vx 50 -x+450 ) (x++/x7-50 0,25
A2=(x—\/%+x+\/%—2\/x2—50 (x+\/x2—50)
la)() Azz(zx-z XZ-SO)(X+\/X2-50) 0,25
diém | A2 = Z(X2 -x? +50)
Cau1l A% =100 0,25
d?é(l)n Nhung do theo gia thiét ta thdy A = (\/xJ_o -\/x+\/%)\/x+\/x2 -50 <0
= A=-10 0,25d
x+3=2=>x-2=—3= (x-2)* =3
b) | =>x*—4x+1=0 0,25
10 |B=x"-3x"-3x"+6x"-20x + 2018
Bt )+ (X4 X)) +5(x—4x + 1) + 2013 0,25
didm _x3—2x X 2x—2x X 2x—x
B= x’(x*—4x+ D) +xA(xX*—4x + 1) +5(x> = 4x + 1) + 2013 0,25
B =2013 0,25
Nhan xét x = 0 khong 1a nghiém cta phuong trinh
Vi x #0, phuong trinh da cho twong duong véi:
4 3
+ 6 =6
X=5+— x-T+—
X X
biat t=x-7 +é phuong trinh tré thanh
X
46 ()(t200%2) 0,25
Cau 2 t+2 t ’
20 1) (1) @ 4t+3t+6=61> +12t < 61> +5t—6=0
diém 10 3 5
diém Giai phuong trinh ta dugc t, =_?;t2 =§ ( théa man ) 0.25
7. _3 , 6 _3 2
Voi t1=7taco x=T+—=—2x"-11x+12=0
X
3
Giai phuong trinh ta dugc x, = E;Xz =4 (théa man ) 0,25

2
Vi t, =§tacé x—7+§:2<:>3x2—23x+18=0
X




23+\/31 23-+/313

Giai phuong trinh ta dugc x 5 X, = B (thoa man)
Vay phuong trinh d3 cho c6 bén nghiém 1a :
Xl:i _4. 23+\/31 X, = _23-+313 0.25
2 6
Jx + y +4,/xy =16
I 3y 2
x+y=10 D (x5y20)
Pit S= Vx +4y ;P=/xy (S20;P>0) hé(I) c6 dang
S+4P =16
0,25
{sz op=10 W
b) —eb =
1,0 . C s S=4
diém | Giai hé (1I) va doi chiéu diéu kién ta dugc P3 0,25
Khi d6 +/x;+/y 12 2 nghiém ciia phuong trinh € — 4t + 3 =0
Giai phuong trinh ta duoc t;=3;t, =1 0,25
x=9 =1
Tt d6 suy ra hé phuong trinh da cho c¢6 hai nghiém y:1§ y=9 0.25
4a” +3ab—11b":5 = (52’ + 5ab—10b” ) — (4a’ +3ab - 11b*):5 0.25
a) =a’+2ab+b*:5
1.0 = (a+b)’i5 0,25
diém : s A A2 0.25
—a+b:5 (Vi5lasonguyén td) ’
—a'-b'=(a’+b’)(a+b)(a-b)5 0,25
\/_ \/_ (\/g_‘/g)z —4-15
BTG (V5+43)(v5-3) 0,25
Cau3
2,0 =\/§_\/§ 12 nghiém ctia phuong trinh nén ta c6
diém V5443
2
a(4-15) +b(4-15)+1=0
b)
10 | a(31-815)+b(4-+15)+1=0
diém
& 15@8a+b)+3la+4b+1=0 0.25
Vi a,be Q nén Ba+b), Bla+4b+1)e Q
Do dé néu 8a+b#0 thi V15 =24 P+ 5 (v 1) 0.25d
8a+b
Suv ra 8a+b=0 - a=1
T Blarap+1=07 (=8 0,25




Cau4
330
diém

I 12 trung diém ctia BC ( ddy BC khéng di qua O )

a) | =0l LBC=0IA=90" 0,25
1,0 | Tacé 4mMo=90" (do AM I1a hai tiép tuyén (O)) 0,25
diém ANO=90" (do AN 12 hai tiép tuyén (O)) 0.25
Suy ra 4 diém O, M, N, I cung thudc duong tron duong kinh OA 0.25
AM, AN la hai ti€p tuyén (O) cat nhau tai A nén OA la tia phan gidc
MON ma AOMN can tai O nén OA L MN
\ . 1
AABN ddng dang véi AANC ( vi @NB:@CN:E sdNB va
CAN chung ) suy ra AB _AN = AB.AC=AN’ 0,25
AN AC
AANO vudng tai N duong cao NH nén ta c6 AH.AO = AN
b) Suyra AB.AC = AH.AO 0,25
1,0 | AAHK ddng dang véi AAIO ( vi AHK=AI0=90" va OAIchung )
diém
= E=£ = ALAK=AH.AO
Al AO
= ALAK=AB.AC
. AK= AB.AC 025
Ta cé A,B,Q co dinh nén I cb dinh suy ra AK cd dinh ma A cd dinh,
K la giao diém cua day BC va day MN nén K thugc tia AB suy ra K 0.25
co dinh ’
Ta c6 @MQ=9O0 ( gbc ndi tiép chin nira duong tron ).
Xét AMHE va AQDM c6 MEH=DMQ ( ciing phu véi BMP),
c)
1.0 @hdeMQD ( cung phu véi MPO ) = ME =@ 0,25
did MQ DQ
iem

APMH dbng dang véi AMQH




_ MP _MH _ MH
MQ HQ 2DQ

0,25

_ MP _1ME 0.25
MQ 2MQ
— ME =2 MP = P la trung diém ME. 0,25
A = 1 _ N2n—1
no@2n+D\2n-1  (2n+D(2n-1) 0,25
2n-1( 1 1 J2n-1 1 1 1 1
A= - - + - 0,25
n 2 \2n-1 2n+1 2 V2n-1 2n+1 )\\2n-1 2n+1
Caus Vi ! ! >0 va ! + ! < 2 nén
1,0 V2n-1 2n+l V2n—1 \2n+l 2n-1
diém A <L Ynel* 0.25
no Jon-1 \/2n+1( nel™
Do dé: A +A +A,+..+A <1—L+L—L+...+ 1
S T 3B 5 J2n—1 2n+1
1 0,25
A+A+A+..+A <1— <1 s
1 A2 3 n \/m

Hét




SO GD&PT HOA BINH PE THI CHON HQC SINH GIOI CAP TiNH
NAM HQC 2012 - 2013.
DE chinh thire MON: TOAN LOP 9 ‘
(Thot gian 150 phiit khong ké thoi gian giao dé).

: , 4x° 2, x+2) x-3
Bai 1: (4,5 diém): Cho biéu thirc A_( X xme e j X

x* -4 x+ 2 2—x -2

1. Rat gon A.

2. Tim gid trj cia A khi [x—3|=1
Bai 2 (4 diém):

1. Gidi phuong trinh |x—2|+[3x—1|=

2. Cho cic s6 ab,c thoa man diéukién ab + be + ca =1. Tinh gid tri nho nhat cia biéu

thic P =(a’® +2bc —1)(b> +2ca —1)(c* + 2ab —1)

Bai3 (4 diém):

a, Mot ca nd xudi mot khiic song dai 52km rdi nguoc dong tré lai 40km mat tong cong 4
gio Biét van toc cia dong nude 1a 3kmvh. Tim van tde ctia ca nd lic dong nude yén lang.

b, Trong mit phang toa dd Oxy, cho dudng thang (d) : y= ax +b. Tim a,b biét (d) di qua
M(-1; 3) va (d) cat Ox tai diém N théa man ON =2
Bai4 (6 diém): Cho dudng tron tim O va hai diém B,C thudc dudng tron, cic tiép tuyén voi
dudng tron tai B va C cat nhau ¢ A. Mot M 1a mét diém thude cung nho BC. Tiép tuyén véi
dudng tron tai M cit AB, AC theo thir ty 6 D, E . Goi giao diém ctia OD, OE véi BC theo thr tur
121 va K . Chimg Minh ring

a) BD.OE = OD.BI

b) Ta gidc DIKE ni tiép

¢) OM, DK, EI dong quy

112123123412345123
Bai 5 (2 diém): Cho day sOsal; ———i— i S
1’271°3°2°1°4’3°2°1’5’4’3’2°1'6’5° 4"

Tim s6 hang thir 2013 trong ddy s trén
(Ghi chu: Can bo coi thi khong giai thich gi thém)



SO GD & PT HOA BINH KY THI CHON HOC SINH GIOI CAP TINH
LGP 9 THCS NAM HOC 2010 - 2011
Pé chinh thic Pé thi mon : Toan
Ngay thi: 22 thang 3 nam 2011
Thoi gian lam bai: 150 phit (khong ké thoi gian giao dé)
(Dé thi gédm c¢6 01 trang)

Bai 1: (4 diém)
1. Phan tich thanh nhan tr cac biéu thic sau:

3

al A=x’+3x*y—4xy* -12y° b/ B=x"+4y* =2xy+ x> +8y

2. Cho a=+/11+6y2 +/11-6y/2 . Chitng minh ring a 1a mot s6 nguyén.
Bai 2: (6 diém)

) 12 3
1. Giai phuong trinh: - =1
P & XHx+4 X +x+2

2. Choham s6 y=(m—1)x+m>—1 (m: tham s6). Tim m dé d6 thi ham s6 12 dudng
thang cat hai truc toa do tai hai diém A, B sao cho tam gidc OAB can.

Jx-1

\/;+1

3. Tim x dé€ biéu thiic A =

dat gia tri nho nhat.

Bai 3: (4 diém)

1. Cho tam gidc ABC nhon noi tiép trong dudng tron tam O, c6 ban kinh bang 2.
Biét BAC = 60" , duong cao AH = 3. Tinh dién tich tam gidac ABC.

2. Doi ¢d vua cia truong A thi ddu véi doi cd vua cia trudng B, mdi ddu thu cia
truong nay thi diu véi moi du thil ciia truong kia mot tran. Biét rang tong sb tran ddu bang
bbn 1an tong s6 cau thu cia ca hai doi va sé cau thil ctia truong B 1a s6 1¢. Tim s6 cau thu
ctua moi doi.

Bai 4: (5 diém) Cho ntra dudng tron tim O ban kinh R, duong kinh AB. Hai diém E, F thay
dbi trén nira dudng tron sao cho sd do cung AE khéc khong va nho hon sb do cung AF, biét
EF =R . Gia sit AF cét BE tai H, AE cit BF tai L

1. Chiing minh rang tir gidc IEHF noi tiép dugc trong mot duong tron.

2. Goi EG va FQ 1a cdc dudng cao ctia tam gidc IEF, ching minh rang d6 dai QG

khong dbi.

3. Chimg minh rang QG song song voi AB.

Bai 5: (I diém) Giai phuong trinh: x+2+7 —x =2vx—1++/—x" +8x—7 +1

Gidm thi 1 (ho va tén, Chit ky):  ceeeeeeeeeeeeeeeeeee e
Gidm thi 2 (ho va tén, chit ky): oo



S6 GD&PT Hoa Binh HUGNG DAN CHAM MON TOAN

Ky thi chon hoc sinh gioi cép tinh cap THCS
Nam hoc 2010-2011

Bai |y Noi dung Di¢m
1 a/ A=(x+3y)(x-2y).(x+2y). 1,0
1 b/B=(x+2y+1).(x*-2xy +4y*). 1.0
aa)|? | a=ivez l1-6v2 = J3+2) +3-42) =6 15
Tu d6 a 1a s6 nguyén. 0,5
2 1. + HS 1ap luan duoc x* + x + 4 vd x* + x + 2 khéc 0 roi dua PT vé dang
O( X*+x)+12 =( xX*+x+4)( X*+x+2) 1.0
(6 d) +HS bién déi PT vé dang ( x*+x-4)( x> +x+1)=0 0.5
1+
+HS gidi PT tich tim dugc 2 nghiém 1a x = I—T‘/ﬁ 0,5
2. + HS lap luan duoc dé dé thi ham s6 13 dudng thing cit 2 truc toa do tai 2 diém
A va B sao cho tam gidc OAB can thi do thi ham s6 da cho song song v6i dudng 1,0
thingy =x (hodcy =-x)
o m=1=1 . |m=-1=-1
+Tudodandeén | hoac ) giai 2 h¢ PT do6 tim duoc
m-—-120 m —1#0 1.0
m = 2 hoac m = 0 va tra 10i bai toan.
2
+ HS viet dugc A=1- 0,5
3. ' Jx+1
. . 1,5
+ HS 1ap luan va tim dugc gia tri nho nhét cta biéu thitc A bang - 1 khi x =0.
3
4 d) A Goi K 12 trung diém ctia BC, dé c6
KOC =60".
1 Xét tam gidc vuong OKC c6 OC =2 1.0
Tinh dugc KC =OC.sin60° =/3,
B . . Tinh dugc BC = 23, suy ra dién tich
\/ 1,0
tam gidc ABC la S =3+/3 (Bvdt)
Chii y: Thuc chdt tam gidc ABC déu
nhung khong yéu cau HS vé hinh diing. 1.0
5 + Goi s6 cau thu doi truong A 1a x; S6 cdu thu doi trudng B 12 y dit dk va lap 1,0

dugc PT: xy=4(x+y) & (x-4H(y-4) =16
+ HS lap luan va tim dugc x =20 ; y=5, KL...




1. 1. Ching minh dugc tt gidc IEHF ndi tiép

4 duoc trong mot dudng tron.
(5ad) 2. 2. Chung minh dugc AIQG U AIFE (g.g),

tr dé cé ﬁzﬁzl ; 0G :lEF=lR (dpcm).

EF IE 2 2 2
3. 3. Chimg minh dwoc AIABU AIFE (g.g), két hop
véi (2) ta c6 AIQG [ AIAB, suy ra 10_I1c dan
IA 1B

dén QG song song v4i AB. 1,0
5 + HS tim dugc PK 1< x <7 va bién déi PT vé dang tich 0,5
(1d) (Vx=1-2)(~vx-1-+7-x )=0

+ HS giai PT tich tim dugc x = 5 hodc x = 4 déu théa man va tra 1oi. 0,5

Chu y: Moi 1oi gidi ding khdc déu duoc cho diém tuong duong




SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI LOP 9 THCS

HA NAM NAM HQC 2012-2013
) ) ] Moén thi: TOAN .
PE THI CHINH THUC Thoi gian lam bai: 150 phiit, khong ké thoi gian giao dé
Bai 1. (4,0 diém)

Cho biéu thitc: P =

X Y Xy
Nx+»i-y) x+nEx+1) Gr+na-yy)
1. Riit gon biéu thirc P.
2. Tim céc gid tri x, y nguyén thoa man P = 2.
Bai 2. (4,0 diém)
1. Cho hai s6 thuc a, b khong 4m thoa man18a+4b >2013. Ching minh rang
phuong trinh sau ludén ¢6 nghiém: 18ax” +4bx+671-9a=0.

2. Tim tét ca cdc nghiém nguyén x, y ciia phuong trinh x° +2x° +3x+2 ="
Bai 3. (4,5 diém)

1. Cho p va 2p + I 1a hai s6 nguyén t6 16n hon 3. Chimg minh rang 4p + I 1a
mot hop so.

2. Giai phuong trinh: 4x> +3x+3=4+/x> +3x% +24/2x—1
Bai 4. (6,0 diém)

Cho géc xOy ¢6 sd do bang 60°. Pudng tron ¢6 tim K nam trong goc xOy tiép
xuc voi tia Ox tai M va tiép xidc véi tia Oy tai N. Trén tia Ox ldy diém P thoa min
OP = 30M. Tiép tuyep cua duong tron (K) qua P cit tia Oy tai Q khac O. Buong
thang PK cat duong thang MN & E. Buong thang QK cat duong thang MN 6 F.

1. Chtrng minh tam gidgc MPE ddng dang véi tam gidc KPQ.

2. Chirng minh tr gidc PQEF ndi tiép dugc trong dudng tron.

3. Goi D la trung diém cua doan PQ. Chirng minh tam gidc DEF 12 mot tam gidc

deéu.
Bai 5. (2,0 diém)
Cho a, b, ¢ 1a ba s6 thuc duong théa min: a + b+ ¢ = 3. Ching minh rang:
a+l b+l  c+l1
2 + 2 + 2 = 3
1+b° 1+c¢” 1+a

Thi sinh khong dwoc sit dung may tinh cam tay.
Ho vatén thi Sinh: ..........ooovviiiiiiiiiiiiiiiieeee, Sobaodanh: ..............coeeeei
Chir ky ctia gidm thi 1: ...cooovvieeiieeeee, Chir ky ctia gidm thi 2: ....ooovvvieeiiieeiieen,



SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI LOP 9 THCS

HA NAM NAM HOQC 2012-2013
Mon thi: TOAN

PAP AN CHINH THU'C

DAP AN-BIEU DIEM
(Ddp dn biéu diém nay gom 3 trang)

Cau Noi dung Pi¢m
Cau |DiéukiendéPxdcdinhla: x>0;y>0;y#1;x+y#0 . 0,5
1.1
2,5 d) _x(1+\/;)—)’(1—\/;)—xy(\/;+\/;)_(x—y)+(x\/;+y\/;)—xy(\/;+\/;) 0.5
e () I ety [ R
_(\/;+\/;)(x/_—\/;+x—\/5+y—xy) _\/;(\/;+1)—\/;(\/;+1)+y(l-{—\/;)(l—\/;) 0.5
(Vx4 ) (14 V) (1= ) (1 x)(1- 1) ’
N e T (RN e (i
= = 0,5
=) )
SN 03
(iﬁzu P=2 o Jx+Joy—\y=2v6i x20;y20;y#l;x+y#0 0
w5 | V)= (1) =1e (o)) ’
Tacé:1+\/§21:>\/;—1S1 & 0<x<4=x=0;1;2;3:;4 0,5
Thay vao P ta c6 cac cap gia tri (4; 0) va (2 ; 2) thoa man 0,5
Czﬁlu Cho hai s6 thue a, b théa man 18a+4b>2013 (1)
(2,6 d) | Chirng minh ring phuong trinh sau cé nghi¢m: 18ax* +4bx+671-9a =0 (2)
THI1 : Véia=0thi (2) & 4bx+671=0
Tir (1) = b #0. Viy (2) ludn 6 nghiém x=—64lbl 0.5
TH2 : V6éi a#0,tacld: A'=4b>—18a(671-9a) = 4b*> —6a.2013+1624° 0,5
>4b*> —6a(18a+4b)+162a” = 4b*> —24ab+54a° = (2b—6a)’ +16a° > 0,Va,b 0,5
Vay pt luén c6 nghi€ém 0,5
Cau | Tim céc s nguyén x, y théa man phwong trinh:  x* +2x> +3x+2=’
2.2 2
(2,0d) | Tacé y3—x3=2x2+3x+2=2(x+%j +%>0 =x<y (1) 0,5
v a4 _ 9\ 15 (2)
(x+2) -y =4x>+9x+6= 2x+Z +E>O = y<x+2 0,5
Tu(l)va(2)tacé x <y <x+2 ma x,ynguyén suyra y=x + / 0,5
Thay y =x+ 1 vao pt ban dau va giai phuong trinh tim duge x =-1; x = 1 tir d6 0.5
tim dugc hai cap so (x, y) thoa man bai toan 1a (1 ; 2), (-1 ; 0) ’
Cau | Do p 1a s6 nguyén t6 16n hon 3 nén p c6 dang p=3kt1 0,5
31 1) Néu p=3k+1 thi 2p+1=6k+3=32k+1)

s ULL)



= 2p+1 lahop s6 (Vo 1y)

*)Néu p=3k—1,k>2 thi 4p+1=12k-3=3(4k-1) 0,5
Do 4k—1>7 nén 4p+1 12 mot hop sb. 0,5
Chu [ o ]
ieu kién: x >—
3.2 . 5 0.5
(2,5a)
PT < 4x* +3x+3=4x/x+3+2/2x -1
0,5
& (40 —4xx+3+x+3)+(1-22x - 1+2x-1) =0
2 2
& (2x-x+3) +(1-v2x-1) =0 0,5
2x =+/x+3
& 0,5
1=+2x-1
4x* =x+3
e T o v =1 (tmdk) 0.5
1=2x-1
Cau 4
Cau Hinh vé dung. 0,5
4.1 y R S [
+PK Ia phan gidc géc QPO
(2,5a) 0,5
SMPE=KPO (. | T
a + Tam gidc OMN déu = BmP=120°.
+ QK ciing 12 phan gidc BQP 0,5
N
e D QKP =180" - (KQP + KPQ)
Ma 2KQP +2KPQ =180° —60° =120’
0 - — * | = PKkP=120" . Do d6: Emp=gkp (++). | 0
E T (%) va (**), ta c6 AMPE 1 AKPQ 05
352“ Do hai tam gidc MPE va KPQ déng dang nén: MEP = KQP 0,5
(1’6 a) | hay: FEP = FQP Suy ra, tir gidc PQEF ndi tiép duogc trong dudng tron. 0,5
Cau | Goi D la trung diém ciia doan PQ. Chirng minh tam giac DEF 1a mt tam giac déu.
4.3 : : ; PM PE PM _PK
Do hai tam giac MPE va KPQ dong dang nén: —=—. Suyra: —=—.
2,5 d) g Qdong dang nen: = S I o =60 05
Ngoai ra: MPK = EPQ. Do d6, hai tam gidgc MPK va EPQ dong dang.
Tir d6: PEQ = PMK = 90°. 0,5
Suy ra, D 1 tAm cua dudng trdn ngoai tiép tr gidc PQEF. 0.5
Vi vay, tam gidc DEF can tai D. ’
Ta c6: FDP =2FQD =6QP; EDQ=2EPD =6PQ. 0,5
FDE =180° - (FDP+ EDQ) = POQ = 60° 05
Tir d6, tam gidc DEF 1a tam gidc déu. ’
Caus

Cho a, b, ¢ 1a ba sb thue dwong théa man: a+ b+ ¢ =3 . Chirng minh ring:




(2,0 9) a+1 b+14_c+1

+ >3
1+b* 1+ 1+d°

Theo bt déng thirc Cauchy ta c6: 1+ b* >2b nén:

b*(a+1)
b’ +1

at+l

2
W—(G-i—l)— _M:a

+1_ab+b

>(a+1)

a+1 >a+1_ab+b
1+b

5=

Tuong tu ta co:

b+12 2b+1—bc+c
2

2)

Cong vé theo vé (1), (2) va (3) ta duoc:
a+12 N b+12 N c+12 23+cz+b+c—ab—bc—ca )
1+4b° 14c¢° 1+4a 2

Mit khac: 3(ab+bc+ca)<(a+b+c) =9= a+b+c“2’b_bc_“’ >0

a+l b+1 c+1
Nén (*) + + >3 (dpcm)
1+b> 1+c¢* 1+d° P

Dau "=" xay ra khi vachi khi a=b=c=1

--------------- HET------ oo
Luu y: - Céc cich giai ding khac cho diém tuong duong véi biéu diém
- Biém toan bai khong lam tron




SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI TINH

HA NAM LOP 9 THCS NAM 2011
. , Mon Toan ‘
IDE CHINH THU'C‘ Thoi gian: 150 phiit (khong ké thoi gian giao dé)

Bai 1.(6 diém)

\/6+2\/5— J13+/43
J3+1

1. Cho biéu thicc A =

a) Rut gon biéu thuc A.
b) Tim nghiém nguyén cua phuong trinh: y2 —A=x(A+x)(A+x%)
2. Goi d,,d, 1a cdc duong thang 1an lugt c6 phuong trinh:
d:y=2x+3m+2 vad,:y=(m’+m)x—4
a) Tim m d¢ hai dudng thang d,,d, song song.
b) Tuy theo gid trj ciia m, tim gid tri nho nhat cta biéu thuc:
B=(2x-y+3m+2)’ +[(m2 +m)x—y—4}2
Bai 2.(6 diém)
1. Gidi phuong trinh: 2(x* +2) = 3(\/ X’ +8+ 2x)
2. Tim m dé phuong trinh sau ¢6 4 nghiém phan biét:
x*+3x° = 2m-1)x> - (Bm+1)x+m’ +m=0
Bai 3.(1 diém)

x(2y-1-x)+y(2vx-1-y)=0

x> +y =16

Giai h¢ phuong trinh :

Bai 4.(6 diém)

Cho 3 diém cb dinh A, B, C phén biét va thang hang theo thtr ty d6. Puong tron (O) di
qua B va C (O khong thudc BC). Qua A ké cic tiép tuyén AE va AF dén duong tron (O) (E va
Fla cac tiép diém). Goi I 1a trung diém cua doan théng BC, N Ia trung diém cua doan théng EF.

1. Chimg minh rang: E va F nam trén mot duong tron ¢b dinh khi dudng tron (O) thay
doi.

2. Puong thang FI cit dudng tron (O) tai E’(khdc F). Chimg minh tr gidc BCE’E 1a
hinh thang.

3. Ching minh ring: TAm duong tron ngoai tiép tam gidc ONI ndm trén mot dudng
thang ¢ dinh khi dudng tron (O) thay doi.

Bai 5.(1 diém)

Cho tam gidc ABC. Xdc dinh vi tri ciia diém M nim trong tam gidc ABC sao cho

AM.BC + BM.CA + CM.AB dat gi4 tri nho nhat.
S HET----------——--




PHONG GIAO DUC - PAO TAO BUC THO

DE THI CHON POI TUYEN HOC SINH GIOI CAP HUYEN NAM HOC 2013-2014
MON TOAN 9
Thoi gian lam bai: 150 phit

Bai 1: Rit gon cdc biéu thic sau:

2) A=y4+10+ 245 +y4—10+245 -5
S e ey

x(x=y)  y(x-y)
Bai 2: Tim cic s6 nguyén x, y théa man y* +2xy —7x—12=0

voixy>0;x £y

Bai 3: Giai cac phuong trinh

2) X(S_Xj(x+5_xj=6 b {(x—2013)" +/(x—2014)" =1

x+1 x+1

Bai 4: Cho AABC vudng tai A (AC > AB), dudng cao AH (H € BC). Trén tia HC 1y diém D sao cho HD =
HA. Buong vudng géc voi BC tai D cat AC tai E.

a) Chimg minh raing ABEC ~ AADC. Tinh BE theo m = AB

b) Goi M 1a trung diém cta BE. Chémg minh ring ABHM ~ ABEC. Tinh AHM

c) Tia AM cat BC tai G. Chimg minh rang GB__HD
BC AH+HC

Bai 5: a) Cho x3+y3+3(xz+y2)+4(x+y)+420 vaxy >0
Tim GTLN cua M:l+l
Xy
b) Véi a, b, ¢ 1a cdc s6 thuc dwong. Ching minh rang
a’ b’ ¢’ a’+b’+¢’
2 2+ 2 2+ 2 2Z
a“+ab+b~ b +bc+c” c +ca+a 3

Bai giai cia Nguvén Ngoc Hung — THCS Hoang Xuin Han

Bail: a) Dit x:\/4+\/10+2\/§ +J4—\/10+2\/§ = X" =8+2V6-2/5 =8+2(5-1)=6+25

—x=5+1.Dod6 A=1
(x=y)x [(x=y)y|

x(x-y)  y(x-y)
Xét céc truong hop x <y <0; y<x<0;x>y>0vay>x>0tadéudugcB=1

b) B=1+

Bai2: Cdchl: y*+2xy—-7x—12=0& (x+y) =(x+3)(x+4)
(X + 3)(x + 4) 1a tich ciia 2 s6 nguyén lién tiép nén khong thé 1a 1 s chinh phuong
x+3=0 {x =-3

D6 dé S Tu dé ta tim dugce (x; y) € {(-3; 3); (-4;4)}
x+4=0

X =—



Cdch2: y* +2xy-T7x—12=0 & 4y’ +8xy—28x —48 =0 < 4y’ —49+4X(2y—7):—1

o 12y=T7=1 x=—4 |2y-T7=-1 x=-3
& (2y-7)(2y+7+4x)=-1 tacd o &
2y+T7+4x=-1 y=4 |[2y+7+4x=1 y=3

Bai 3: a)Ccich]:DKXD:X;t-l.Datx( _Xj:a va x+2 2 b,
x+1 x+1
Ta c6 a+bzx(5 xj+(x+5 XJZSX X“+X +x+5 x=5
x+1 x+1 x+1
a=2 . 5—-x _
_|ab=6 b=3 . la=2 <+1,) x*=3x+2=0 5
Do d6 . Véi = & =x"-3x+2=0
a+b=>5 a=3 b=3 5—X_3 x?=3x+2=0
b=2 x+1
=1
(:)(x—l)(x—Z):O(:)[ _,
5—-x _3
fa=3 M x+41)” X*—2x+3=0 , o
Véi = =N =x’-2x+3=0&(x-1) +2=0, v nghiém
b=2 5-x x> =2x+3=0
X 2
x+1

Vay phuong trinh c6 tap nghiém S = {1; 2}

Cdch 2: x(S_Xj(x+S_Xj:6@(SX—xz)(x2+5):6(x+l)2 x5 +11x* =13x+6=0
x+1 x+1

x5 +11xX>-13x+6=0 & (x2 —3x+2)(x2 —2x+3):0

Tu do6 ta tim dugc tap nghiém S = {1; 2}

b) \/(x—2013)“’ +\/(x—2014)“‘ =16 |x-2013 +[x—2014 =1
Ta c6 x = 2013, x = 2014 12 2 nghiém ctia phuong trinh. Ta chimg minh 2 nghiém nay 1a duy nhat
Xétx <2013 = x 2014 <~1=> |x ~2014] > 1= |[x —2014]" > 1= [x ~2013[ +[x -2014] >1

0<x-2013<1 {0<|x—2013|<1 {|x2013|5<|x2013|
=

Xé12013 <x <2014 =
{—1<x—2014<0 0<[x—2014[<1 " ||x=2014[ <|x—2014

& |x=2013[ +[x —2014]" <|x =2013|+|x —2014| = x —2013+ 2014 -x =1
Xétx > 2014 = x—-2014 <~1=> [x 2013 > 1 =[x =2013 > 1= [x—2013[ +|x ~2014] >1
Vay phuong trinh ¢6 nghiém x = 2013, x = 2014

. , \  [Epc=BAC=90(gt) A
Bai 4: a) Xét AEDC va ABAC ¢6

chung
EC _BC m

= AEDC ~ ABAC (g — ¢) = -
(g-92 DC - AC

Xét ABEC va AADC c6




EC _BC
DC  AC = ABEC ~AADC (c—g - ¢)
¢ chung
— BEC = ADC . Mit khéc AH = HD (gt) nén
— WDH =45° = WDC =135° = BEC =135° = AEB = 45" = AAEB vudng cén tai A.
Do d6 BE=m+2

AHB = EAB =90°(gt)

b) Xét AAHB va ACAB c6 { = AAHB ~ ACAB (g - g)

B chung

= AB BN AB®=BHBC= 2AB? =2BHBC = BE® =2BHBC = — = o1 _, BM _ BH
BC AB 2BC BE BC BE

BM _BH
(Vi BE = 2BM). Xét ABHM va ABEC ¢c6 { BC BE = ABHM ~ABEC (c—g-c¢)

MBH chung
— BHM = BEC =135° = WHM = 45°

WHC =BAC=90"(gt
(8) _ AAHC ~ ABAC (g—g) = 2B _AB )

HC AC

c) Xét AAHC va ABAC c6
chung

Mit khiac AAEB vuéng cin tai A c6 AM Ia trung tuyén thi AM ciing 12 phan gidc hay AG la duong

GB AB
han giac cia AABC. Suyra —=—— (2). Tu (1) va (2) ta co:
phan g yTa == AC() (H)va(2)

% = I:I—I(—:I = GB.HC = AH.GC = GB.HC = AH.(BC-GB) = GB.HC = AH.BC - AH.GB
. GB HD
= AH.GB+GB.HC = HD.BC (Vi HD = AH) = GB.(AH+HC)=HDBC = —=——"—
BC AH+HC
Bai5:a) x*+y’ +3(x>+y? ) +4(x+y)+4=0
(:)(x+y)(x2—xy+y2)+2(x2—xy+y2)+(x2+2xy+y2)+4(x+y)+4:O

(:>()(2—xy+y2)(x+y+2)+(x+y+2)2 :O(:)%(x+y+2)(2x2—2xy+2y2+2X+2y+4):O

(:)%(x+y+2)[(x—y)2+(x+l)2+(y+1)2+2}=0(:>x+y+2=0(:)x+y=—2
Maxy>0dodox,y<O0

Ap dung BDT CauChy ta c6 (—x)(-y) < % =1 nénxy<1,do dé =2 <-2
Xy

Viy M=+ +L =21
Xy Xy

<-2,GTLN ctia M 1a -2. Pat dugc khix = y = -1

3
a 2221—
a’+ab+b? 3
& a’—ab+b’>>ab e (a—b)’ 20 luon ding.
3 5 3 2
a 2221—b a 2221 —-a’b
a’+ab+b’ 3 a’+ab+b? 3

b) Cdch I: Ta c6: b, 307 >(2a-b)(a’ +ab+b’) = a’+b’ >ab(a+b)

. Chirng minh tuong tyu ta dugc

Do d6



a’ b’ c’ >a3+b3+c3+a3+b3+c3—a2b—b2c—cza

+ + >

a’+ab+b*> b*+bc+c® c*+ca+a’ 3 3
Mat khéc: Vai tro a, b, ¢ nhu nhau nén gia st a>b>c>0
a’+b’+c’—a’b—b’c—c’a=a’(a—b)+b’(b—c)+c’(c—a)

=a’(a—b)+b*(b—a+a—c)+c’(c—a)=(a—b) (a+b)+(a—c)(b-c)(b+c)20

5 5 5 3 3 3
< al a b C a+b +c e v .
T d6 suy ra —; S+ ~+— =2 .Dau “=" xdyrakhia=b=c
a“+ab+b~ b +bc+c” ¢ +ca+a 3
Cdch 2: Ap dung BDT Bunhia m¢ rong ta c6
a’ b’ ¢’ a’ b° c’

a’+ab+b’ +b2+bc+02 +cz+ca+a2 - a’+a’b+ab’ +b3+bzc+bcz +c3+cza+ca2
(a3+b3+c3)2

“a’+b’+c’+a’b+ab’ +b’c+be’ +c’a+ca’

Mit khac (a—b)2 >0 a’—ab+b’2abe a’+b’ 2ab(a+b)twong tw b’ +¢’ 2 be(b+c)

c’+a’>ca(c+a). Suyra 2(a3+b3+c3)2ab(a+b)+bc(b+c)+ca(c+a)(:)

3(a’+b’+c’)=a’+b’+c’+ab(a+b)+bec(b+c)+ca(c+a)

=

2
(a3+b3+c3) a’+b’+c’
>
a’+b’+c’ +a’b+ab® +b’c+bc* +c’a+ca’ 3

Du dodn: Mdi ciu 1 d theo thang diém 10 va mdi cdu 2 d theo thang diém 20



PHONG GD&DPT BINH GIANG  PE THI CHON HOC SINH GIOI VONG I
NAM HOQC 2012-2013
PE CHINH THUC MON: TOAN - LOP 9

(Thoi gian lam bai: 150 phiit)

Cau I (2,0 diém).
X+2 J;+1

1
+ +
xVx =1 x+vVx+1 1=+

Cho biéu thirc: A = voi x 20, x 21

1) Rut gon A

2) Chimg to rang: A <%
CauII (2,0 diém).

1) Giai phuong trinh: x —v/x =15 =17

2) Tim X, y sao cho: 5x —2v/x (2+y)+y> +1=0
Cau III (2,0 diém).

1) Tim s6 nguyén x, sao cho : x> +x —p =0 véi p 1a s6 nguyén td.
m* —2013m + 2012

x—2011 14 ham s
m2—2\/§m+3

2) Tim m dé ham s6 bac nhat y =

nghich bién.
Cau 1V (3,0 diém).

1) Cho tam gidc ABC c¢6 ba géc nhon néi tiép dudng tron (O ; R), hai duong
cao BE va CF cua tam gidc cit nhau tai H. Ké duong kinh AK cta duong tron (O ;
R), goi I 1a trung diém ctia BC.

a) Chirng minh AH = 2.10.

b) Biét BAC =60, tinh do dai day BC theo R.

2) Cho AABC (;L =90"), BC = a. Goi ban kinh cta dudng tron ndi tiép

AABC 14 r. Chimg minh ring: L < ﬁz_l .
a

Cau V (1,0 diém).
Cho x +3y >1. Tim gid tri nho nhét caa biéu thirc: C=x*+ y?
Hét




HUONG DAN CHAM PE THI CHON HSG VONG I NAM HOC 2012-2013

MON: TOAN - LOP 9

Cau Phéin Noi dung Pi¢m
X+2 Jx +1 1
A= + - 0.25
(Vx=1)(x+vx +1) x+dx+1 Jx-1
A:x+2+x—1—x—\/;—1 095
(\/;—1)(x+\/;+1)
1
(Lod |\ x=x 025
(\/;—1)(x+\/;+1) '
4 Jx (Vx -1
Cau I A= -1) __ VG x>0, x#1 0.25
(2,0 di€m) (\/;—1)(x+x/;+l) x+x +1
2
1 1 WJx (Vx-1)
Xét ——A=—— = 0.50
3 3 x+4x+1 3(x+v/x+1)
2 Dox >0, x#1
2
(1L.0d) :(\/;—1)2>0véx+\/;+1= \/;+l 350 0.25
2) 4 '
1 1
=>——A>0 A<— 0.25
3 3
bKXDb: x>15
x—Vx-15=17 & x-15-/x-15-2=0 0.25
1 Pit t=+/x—-15 (t20)=>t"-t-2=0 0.25
1,0d t=2 (TMPK
OB | ()14 =0e| 2 (TMEK) 0.25
t=-1(loai)
Véi t=2=+/x-15=2 o x-15=4 < x =19 (TMDPK) 0.25
bKXDb: x>0
Céu II 5x—2Jx (24y)+y? +1=0 4x —4Jx +1+x=2y/x +y> =0 0.25
(2,0 diém) @(2\/;—1)2+(\/;—y)2 =0 (1) 0.25
2 2
, | (2vx—1) 20, (Vx—y) 20vx20.y
2 2
LOD T = (2dx -1) +(Vx -y) 20. 0.25
Jx x=
: . 2Ux —-1=0 "4
P& (1) xdy rathi 4 =1 4w 0.25
Jx-y=0 _1
y_
2
Theo bai ra:p=x"+x =x(x+1) ma x, x + 1 1a s6 nguyén lién tiép
Céu III 1 [nén x(x+1) 1asdchin = pla sb chin. 0.25
(2,0 diem) | (1,0 d) Mit khéc p 1a s6 nguyén t6 nén p = 2 0.25
= x'+x-2=0<(x+2)(x—-1)=0< x=1hogc x =-2 (TM) 0.50




m’> —2013m+ 2012

Pé ham s6 y= x—2011 nghich bién thi
Y m? —2y/2m +3 &
m” —2013m+ 2012 ) 2
<0 (1). m*=22m+3=(m-+2) +1>0Vm
m? —2/2m+3 ( ) 0.25
, | & m’-2013m+2012<0 < (m—1)(m-2012) <0 0.25
(1,0 @) [(m=1>0 [(m>1
m-2012<0 m <2012
= =
m-1<0 m<1 0.25
|m-2012>0 | |m>2012
=1<m<2012 095
Vi B, C thudc duong tron duong kinh
AK = WBK = ACK =90’
— KB L AB,KC L AC 0.25
CH L AB,BH L AC (gt)
— BK//CH,CK //BH
la = BHCK 12 hinh binh hanh 0.25
(1,0 d) I1a trung diém cua BC (gt)
= I la trung diém cua HK
O la trung di€ém cua AK (gt)
= OI la duong trung binh cua AKAH 0.25
= OI:%AH:AH:Z.IO 0.25
OA =0C = AOAC cin tai O = OAC =0CA
KOC=0AC+0OCA (T/c géc ngoai ciia tam gidc)
— KoCc=206AC 0.25
Cau IV Ching minh tuong tu: KOB =2.0AB
(3,0 diém) ( 11(;’ o= Koc+KoB =2(6AC+0BAB) = Boc=2BAc=120" 0.25
OB =OC = AOBC can tai O = OCI= (180" ~120"):2 =30’ 0.25
Vi1 la trung diém ciia BC (gt) = OI L BC
Trong AOIC(1=90°): IC=0C.cos30" = R.g —BC=R+3 0.25
ESIZ_I@ZrSaﬁ—a®2r+aSaﬁ 0.25
a
C/m duoc AB+ AC=2r+a 0.25
= AB+AC<BC\2
2 L ¢ < AB*+2AB.AC+AC? <2B(C?
(L0 |, AB?+2ABAC+AC? <2AB +2AC”
& (AB-AC)’ 20(1) 0.25
BDT (1) ding = I < ﬁz_l , diu “=” xay ra khi AABC v/can tai A. 0.25
a
CauVv (1.0 &)

(1,0 diém)

Do x+3y=>1, dat x+3y=1+a voi a>0 = x =1 + a — 3y, thay vao




biéu thirc C: = C=10y* —6ay —6y +a’ +2a+1
1

3 1y, 1
C=10|y——(a+1)| +—(a’+2a)+—=>—.
[y 10(a )} 10(a 2) 1010

= minC :L khi:
10

3
——(a+1)=0 == ==
le(a ) s’ e’ 10 o

a=0 a=0 x+3y=1 X =—

0.25

0.50

0.25

* Hoc sinh lam bang cdch khdc diing vén cho diém téi da.






