Ngudi tong hop:Nguyén Huy Thinh

TONG HOP CAC PE THI HSG LOP
9 NAM 2011-2012



Loi noi dau:

Chao tit ca cac ban! Minh 1a Nguyén Huy Thinh hoc sinh 16p 8/1 Truong THCS Tan Xuéan.Nay
minh quyét dinh tong hop lai tat ca cac dé thi HSG 16p 9 (ndm 2011-2012) d& cho cac ban 6n thi
tuyén sinh 16p 10 va chuan bi cho ki thi hoc sinh gioi 16p 9 cta tinh minh.Sau day 14 hon 30 dé
thi hoc sinh gidi 16p 9 dwoc minh tong hop trén VMF (dién dan toan hoc).Minh mong no s& gitup
céc ban phan nao vé 6n tap HSG

Nguoi bién soan

Nguyén Huy Thinh



PE THI HOC SINH GIOI QUAN PONG DA 2011-2012
MON: TOAN

NGAY THI: 10 thang 12 nim 2012

THOI GIAN: 120 phut (khong ké thoi gian giao dé)

Bai 1: (4,0 diém)
Rt gon biéu thirc:

\/2+«/m[\/(2+x)3 —\/(2—x)3}
) 4+«W

A

voi —2<x<2.

Bai 2: (6,0 diém)

1) Cho trudce sb hiru ty m sao cho % 12 s6 v ty. Tim cac sb hiru ty a,b,c dé:



adm? +b3¥m+c=0

2) Tim s6 tu nhién c6 4 chit sb (viét trong hé thap phan) sao cho 2 diéu kién sau dong thoi thoa
man:

(i) Mdi chir s6 dumg sau 16n hon chit s6 dimg lién trude.

(il) Tong p+q lay gia tri nho nhét, trong d6 p 1a ti sé cua chir s6 hang chuc va chir s6 hang don vi
con q 1a ti s6 chir s6 hang nghin va chit s6 hang tram.

Bai 3: (4,0 diém)
1) Tim tat ca cac s0 nguyén x théa man:

| x—10]+| x—11]| +| x+101| +| x+990]| +| x+1000 |= 2012

2) Chitng minh rang c6 thé chia mot tam gidc vudng c6 do dai 3 canh 1a cac sb nguyén thanh 6
phan dién tich bang nhau va dién tich mdi phan 1a s6 nguyén.

Bai 4: (4,0 diém)

1) Cho tam giac ABC c6 3 goc nhon, trung tuyén AO c6 do dai bang d6 dai canh BC. Pudng tron
duong kinh BC cat AB,AC thtr ty tai M,N (M khac B, N khéac C). Puong tron ngoai tiép tam giac
AMN va dudng tron ngoai tiép tam giac ABC cat dudng thang AO 1an luot tai LK. Ching minh
tr giac BOIM noi tiép duge mot dudng tron va tir giac BICK 14 hinh binh hanh.

2) Cho tam giac ABC, diém M di chuyén trén canh BC. Goi P,Q 1an luot 12 hinh chiéu vudng goc
ciia M trén AB,AC. Xac dinh vi tri M dé PQ c6 do dai nho nhit.

Bai 5: (2,0 diém)

Trong mot hinh vudéng canh bang 7, 1dy 51 diém. Chimg minh rang c6 3 diém trong 51 diém da
cho cting nam trong 1 hinh tron ¢ ban kinh bang 1.

Ki thi chon hoc sinh giéi 16p 9

Nam hoc 2011-2012

Mon thi:Toan

Thoi gian 1am bai: 150 phut (khong tinh thoi gian giao dé)




Bai 1. (2,0 diém)

x+2dx 41 x-1 Jx

va tim cac gia tri nguyén cua x d¢ A la sd nguyén.

a) Cho biéu thirc: A= (

2Jx +1 +1—2\/7]_£1+ 1

j voi X >0;x=1. Rat gon biéu thic A

b) Cho biéu thtc:
M =(\/§ +X+1 + x+2)<\/§ +x+1 —M)(& —Ix+1 + x+2)<—\/§ +X+1 + x+2)

Véi x 1a s6 ty nhién khac 0. Chimg minh M ciing 14 sd ty nhién.

Bai 2. (2,0 diém)

a) Tim x biét: Vx+24 ++/x—-16 =10

X+Xy+y=9
b) Giai hé phuong trinh: {y+yz+z=4
Z+2x+x=1

Bai 3. (2,0 diém)
Trén mit phang toa do Oxy cho tir giac ABCD c6 A(0;1); B(0;4);C(6;4) va D(4;1) . Goid la

duong thing cat cac doan thang AD,BC lan luot tai M,N sao cho duong :chéng d chia tur giac
ABCD thanh 2 phan c6 dién tich bang nhau, biét phuong trinh duong thang d c6 dang

5m .
y:mx—? (véi m=0).
a) Tim toa do ciaM va N

b)Tim toan do diém Q trén d sao cho khoang cach tir Q dén truc Ox bang 2 1an khoang cach tir Q
dén Oy.

Bai 4. (2,0 diém)

Cho tam giac ABC déu néi tiép duong tron tdm O, goi H 1a trung diém BC. Trén cac canh



AB,AC lan luot 13y hai diém D,E sao cho DHE =60°. Liy M bat ki trén cung nho AB.

a) Chirng minh ba dudng phan giac cta ba gobc BAC, BDE, DEC ddng quy.
b) Cho AB ¢6 d¢ dai 1 don vi. Chirng minh: MA+ MB <%

Bai 5. (1,0 diém)

Cho tam giac ABC khong can, v€ phan gidc trong Ax cua goc A. V& duong thang d 1a trung truc
cua doan thang BC. Goi E la giao ciia Ax va d. Chiing minh E ndm ngoai tam giac ABC.

Bai 6. (1,0 diém)

Cho x,y,z 12 ba s thuc duong thoa diéu kién xyz=1. Ching minh rang:

1 N 1 N 1 <1
1+x°+y® 1+y+2° 1+2°+%x°

*Luu y: Thi sinh khéng dugc st dung may tinh cam tay khi lam bai thi.

Pé thi HSG vong 2 quan Ha Pong - Ha Ni

Bai 1:
a)Giai pt: 2(x* +x+1)* =7(x-1)* =13(x* -1)
b)Cho pt : mx* —2(m-1D)x+m-3=0



Tim m dé pt ¢6 2 nghiém phan biét X;; X, ma Xf + X22 =3
Bai 2:
a)Tim x,y,z thugc N* sao cho xyz-x-y-z=5

2Jx 1+ L) =3

e 1A X+y

b)Giai hé: 1

2Jyl—-—)=1

Jya-— )

Bai 3: Cho abc=2012, a,b,c >0

Tim max: ——— + = + 5

a’+b’+abc b’+c’+abc c’+a’+abc

Bai 4: Cho dudng tron (0) .Day BC c6 dinh , A chuyén dong trén dudng tron sao cho tam giac
ABC c6 ba géc nhon.Ké cac duong cao AD,BE,CF cit nhau tai H

a) CMR: cos’A+cos’B +cos’C <1

b)Tim vi tri diém A dé dién tich tam giac AEH max

¢)CMR: duong tron ngoai tiép tam giac DEF di qua 1 diém c6 dinh

d) CM: BC® + AD” > 4EF?

Pé thi HSG toan 9 tinh Yén Bai nim hoc 2011-2012



Thoi gian lam bai: 150 phat (Khong ké thoi gian giao dé)

Cau 1:<4 d&>
Tim hai s6 x,y nguyén thod min x*> —xy =7x—2y—15

Cau 2:<3 &>
Giai hé phuong trinh:
X Y 2

x2+1 y*+1 3
(x+ y)(l+i) =6
Xy

Céu 3:<5 d&>

Cho hinh thang ABCD(AB//CD). Trén day 16n AB lay diém M khong trung v6i cac dinh. Qua M
ké cac duong thang song song vo1 AC va BD, cac duong thang nay cat hai cach BC, AD lan lugt
tai E va F. Poan EF cit AC va BD lan luot tai I va J. Goi H 1a trung diém cua 1J.

a. Chtng minh rang: FH=HE

b. Cho AB=2CD. Chirng minh rang: EJ=JI=IF

Cau 4:<3 &>

Cho duong tron O va mot day cung SAB(O\not\in AB)$. Céc tiép tuyén tai A va B ciia duong
tron cat nhau tai C. Ké day cung CD ctia duong tron duong kinh $OC(D\neq A,B)$. Day cung
CD cit cung AB cila dudng tron (O) tai E (E nam giira C va D).

a. Chung minh: BED = DAE

b. Ching minh: DE* = DADB

Cau 5:<2 &>
Cho S = ! + ! +..+ ! +..+ ! (ke N;1<k <£2012)
V12012 22011 T (k(2012-k+1) 20121 T
So sanh Sva 4024
2013
Cau 6:<3 &> ,
Cho $x,y,z$ 1a ba s6 duong thoa man xyz=1.
. 2 y2 ZZ 3
Chtrng minh rang: + + >—

y+1 z+1 x+1 2

PE THI HSG TOAN TINH HA TiINH NAM 2011-2012



Bai 1a) Rut gon biéu thie /5 — \/3— J29-125

2 _ _7_203

3
a+b\/§ a—bx/§

Bai 2a) Giai phuong trinh X2 —X+12y/1— X =36
b) Giai hé phuong trinh

b) Tim céc s6 nguyén a,b sao cho

(x+D)(y+1) =10

Wx +y)y -1)=3

Bai 3Cho ba s6 m,n,p thoa man:

2 2 2 2 2 2
m m m \ +Nn
+n2 =—+—2+—2=2va p—2+ p

n> n> p n m p
Tinh Q=m?*+m®+ p*

2

m

Bai 4Cho tam giac ABC c¢6 B nhon, trén cung nhé AC cua (ABC) ldy D khac A. K va H 1a hinh
chiéu cta D trén cac duong thing BC,AB. I 1a giao diém KH va AC.

a.CM DI vuong géc voi AC va HK < AC

b.E 1a trung diém AB . (HDE) cét IK tai F . CM IF=FK

1
X

1

+y3

Bai 5Cho hai s thuc x,y khac 0 sao cho (X+Yy+1)xy = x? + y? Tim max ctia A=

Pé thi chon HSG tham du ki thi cAp TP Ha Noi



Bai 1(64):

a) Cho : A= 1.2.3........ 2011.2012(1+1 I S
2 3 2011 2012
CMR: A 1a 1 sd tu nhién va A chia hét cho 2013
b) Tim x théa man:
33x% — x+ 2011 — 33x% —7x + 2012 — 3/6x— 2013 = 32012
Bai 2 ( 3d)

o)

X+Yy—2z-5t=2013
Giai hé 72 -10zt +25t* =0
X* +5y* +4z7° —4xy—-4zy =0
Bai 3: Cho a b,c thudc R , x,y,z>0 CM:
a)a—2+ b> ¢? [ (a+b+c)?
X Yy 7 @ X+y+z
b)Cho xy+yz+xz=671 CM:

y z X 1
+ + >
y>—xz+2013 z*—xy+2013 x*—yz+2013 X+y+z
Bai 4(5d):

Cho duong tron (O,R) . Tur diém S ¢ ngoai duong tron ké 2 tiép tuyén SM, SN t6i duong tron(
M,N 14 hai tiép diém), duong thang d qua S cét duong tron (O,R) tai A va B (M thudc cung 16n
AB). Qua A ké duong thang Ax / SM. Pudng thang Ax cat MN tai E, cit MB tai C. Puong
thang MN cit AB tai K . Goi I 1a trung diém AB
a) CM: IS 1a phan giac MIN
o A 5K

SI SB
¢)CM: MA,SC,BE ddng quy tai 1 diém
Bai 5(2d): Trong 1 cudc hoi nghi c6 100 dai biéu, trong d6 mdi ngudi quen véi it nhat 67 nguoi
khac. CMR: trong hoi nghi dé c6 it nhat 4 ngudi ma moi nguoi déu quen véi 3 ngudi con lai.



SO GIAO DUC VA QAO TAO
THAI BINH

DE CHINH THUC

DE THI CHON HOC SINH GIOI LGP 9 THCS NAM HOC 2011-2012

Mon thi: TOAN ‘
Thoi gian lam bai: 150 phut, khong ké thoi gian giao dé

Cau 1: (3,0 diém)

Cho tam giac vudng c6 do dai cac canh 1a nhitng s nguyén va sé do chu vi bang hai 1an sé do
dién tich. Tim d6 dai cac canh cia tam giac do.

Céu 2: (3,0 diém)

Cho biéu thirc:
P= \/1— X+ (L—x)W1- X% + \/1— X—(1—X)N1-x2 voi xe[-1L1]
Tinh gia tri biéu thuc P véi x = 1

i 2012
Cau 3: (3,0 diém)
Tim s6 thuc x, y thda man:

(x> +1)%y* +16x° +\/x2 —2x—-y*+9 =8x’y +8xy
Cau 4: (3,0 diém)
Trong mit phang toa d6 Oxy, cho Parabol (P): y = X? va hai diém A(-1;1). B(3;9) nam trén (P).
Goi M 1a diém thay ddi trén (P) va c¢6 hoanh d6 13 m ($-1<m<3$). Tim m dé dién tich tam giac
ABM 16n nhat.
Ciu 5: (3,0 diém)
Cho tam giac ABC ndi tiép (O;R). Goi I 1a diém bat ki trong tam giac ABC (I khong nam trén
cac canh cua tam giac). Céc tia Al, BI, CI cat 1an lugt BC, CA, AB tai M, N va P.
Al Bl CI
+ + =2
AN BN CN
1 1 4
+ + < .
AM.BN BN.CP CP.AM 3(R-0I)?
Ciu 6: (3,0 diém)
Cho tam giac ABC c6 goc A tu, ndi tiép (O;R). Goi $x, y, z$ 1a khoang cach tir O dén céc canh
BC, CA, AB va r 14 ban kinh dudng tron ndi tiép tam giac ABC. Chting minh $y+z-x=R+r$.
Ciu 7: (2,0 diém)

a) Chung minh:

b) Ching minh:



Cho x,y théaman X,y e R VéOSX,ysl.Ch&ngminhrﬁlng X+WS2\/§.
2 1+y 1+X 3

Pé thi HSG 16p 9 tinh An Giang niim hoc 2011 - 2012

Bai 1. (3 diém)

Rut gon biéu thirc sau: A= (\/«E +2 —x/31—12f —ﬁj : (3/5ﬁ +7— 3/5\F —7)

Bai 2. (3 diém)

Chung minh rang néu hai phuwong trinh X +bx+c¢ = 0;x* +3bx+3¢ =0 c6 nghiém thi phuong
trinh x* +2bx+2¢ =0 c6 nghiém.

Bai 3. (4 diém)

(m-1)x—(m-1)y=m-37
X+2y=3m+1

a. V61 m nao thi h¢ phuong trinh ¢6 nghiém duy nhit. )
b. Tim m nguyén dé h¢ phuong trinh c6 nghiém x,y nguyén va X+y bé nhat.

Cho h¢ phuong trinh { (m 1a tham s6)

Bai 4. (4 diém)

4 4 4
a.Ching minh réng v61 moi $b thuc a,b thi a szb > (a er b]

Dau bang ctia bat déng thirc xay ra khi nao.

b. Phén tich da thirc sau thanh nhan tir: P(x)=x"-8x* —x+12
Bai 5. (6 diém) q q
Goi A',B',C' lan luot 1a trung diém cua cac cung BC,CA,AB khong chtra cac diém A,B,C cua



dudng tron ngoai tiép tam gidc ABC. BC cit A'C' va A'B' tai M va N; CA cit A'B' va B'C' tai P
vaQ; AB cat B'C’ va A'C'tai R va S.

a. Chimg to rang AA',BB',CC' dong quy tai |.

b. Chimg minh rang IQAR I hinh thoi.

c. Tim diéu kién cua tam giac ABC dé¢ MN=PQ=RS.

Pé thi HSG 16p 9 tinh Vinh Long nim hoc 2011 - 2012

Bai 1. (2 diém)

Tim céc s ty nhién c6 hai chir s0, bict s6 d6 chia cho tong cac chir s6 cua n6 duoc thuong la 4
va so du la 3.

Bai 2. (6 diém)
Giai cac phuong trinh sau:

a.ﬁ(ﬁ+7)=8

b. V3x+1 =/x+4 +1

C. 2x+2/+|x-1=5

Bai 3. (3 diém)



Cho Parabol (P):y=2x2. Trén (P) iy diém A c6 hoanh d6 bang 1, diém B c6 hoanh dd bang 2.
Tim m va n dé duong thang (d):y =mx+n tiép xtic véi parabol (P) va song song véi duong
thang AB.

Bai 4. (3 diém)
Cho phuong trinh bac hai x* —2(m+1)x+2m+10=0, v6i m 1a tham s6 thue.
a.Tim m dé phuong trinh c6 hai nghiém X, X,

b. Tim m dé biéu thirc P = 6x,X, + X + X2 dat gia tri nho nhét.

Bai 5. (4 diém)

Cho tam giac ABC cén tai A. Cac canh AB,BC,CA lan luot tiép xtc voi duong tron (O) tai
D,E,F.

a. Chimg minh DF//BC va ba diém A,O,E thang hang, véi O 1a tim ctia duong tron (O).

b. Goi giao diém thu hai cia BF v6i duong tron (O) 1a M va giao diém cia DM v6i BC la N.
Chirng minh tam gidc BFC dong dang v6i tam gidac DNB va N 1a trung diém cua BE.

c. Goi (0') 1a duong tron qua ba diém B,0,C. Ching minh AB,AC 1a cac tiép tuyén cua duong
tron (0.

Bai 6. (2 diém)

Cho tam giac ABC c6 BC =a, AC =b, AB=c. Goi h,,h,,h, lan lugt la cdc dudng cao Gng véi
cac canh a,b,c. Tinh s6 do cac goc clia tam gidc ABC biét h, +h, +h_=9r, véir 1a ban kinh
duong tron ndi tiép tam giac ABC.



Pé thi HSG 16p 9 tinh Tién Giang nim hoc 2011 - 2012

Bai 1. (4,0 diém)
1. Giai hé phuong trinh.

XC+1=2(x* —x+Y)
Y +1=2(y" —y+X)

2. Cho phuong trinh: x* —2mx® +2m—1=0(1)

5 2 . ‘n X <X, <X <X,
a. TIimm dé (1) c6 4 nghiém X, X,, X;, X, thoa
X=X =K% =X%=X

b. Giai phuong trinh (1) véi m tim dugc ¢ cau a.
Bai 2. (4,0 diém)

Cho (P):y=x%(d):y=x+m. Timm dé (P) va (d) cit nhau tai hai diém phan biét A, B sao
cho: tam giac OAB la tam giac vuong.

Bai 3. (4,0 diém)
1. Cho 4 s6 a, b, ¢, d thoa diéu kién a+b+c+d =2. Ching minh: a*+b*+c?+d*>1
2. Cho va a®—3a’ +3a(m+1)—(m+1)*> =0. Hay tim gia tri nho nhat (GTNN) cua $a$.

Bai 4. (3,0 diém)



Chimg minh rang: 2% +4% +6% +...+(2n)* =

2n(n +1;(2n +1) ‘neZnsl

Bai 5. (5,0 diém)

Cho tam giac ABC c¢6 cac phéan giac trong cila cac goc nhon BAC,ACB,CBA theo thi ty cit cac
canh dbi tai cac diém M, P, N. Pat a=BC,b=CA,c=AB; S, up»Sussc theo thi tu 12 dién tich
cua tam giac MNP va ABC.

1. Chirng minh rang: Swwe _ 2abe

Swec  (a+b)(b+c)(c+a)

2. Tim gi4 tri 10n nhat (GTLN) cua Saune
AABC

* Ghi ch: Thi sinh khéng dwoc sir dung mdy tinh cam tay.

Pé thi HSG 16p 9 tinh Lang Son nim hoc 2011 - 2012

Bai 1. (4 diém)

+ R —
2+x  4-x) I x=2Jx X

Cho biéu thirc: P :(

ax 8xMJ’—1 2}

a. Rut gon P
b. Tim m dé vi moi gid tri x>9 taco m(~/x —3)P >x+1

Bai 2. (3 diém)
2
Cho abc=1 va a® >36. Ching minh rang; %erz +c*>ab+bc+ca

Bai 3. (4 diém)
Cho phuong trinh bac hai: x* —2m(m+2)x+m®+7=0(1), (m Ia tham sd)
a. Giai phuong trinh (1) khim =1



b. Tim m dé phuong trinh (1) ¢6 hai nghiém x;;X, théa man: xx, —2(x, —%,) =4

Bai 4. (6 diém)

Cho tam giac ABC c6 BC =5a;CA=4a; AB =3a, dudng trung truc ctia doan AC cit duong
phén giac trong cia goc BAC tai K.

a. Chirng minh tam giac ABC vudng.

b. Goi (K) la duong tron c6 tam K va tlép xtc véi duong thang AB. Ching minh rang dudng
tron (K) tiép xuc voi dudng tron ngoai tiép cua tam giac ABC.

c. Chtrng minh rang trung diém cta doan AK ciing 13 tim dudng tron ndi tiép cua tam gidc ABC

Bai 5. (3 diém)
. . a a’+b? .
Cho a,b,c 1a cac s0 nguyén to khac 0, a#C théa man: —=—; v Chtrng minh rang
c C +

a’ +b? +c? khong thé 1a mot sd nguyén td.

Pé thi HSG 16p 9 tinh Hai Dwong nim hoc 2011-2012

Bai 1. (2,5 diém)
X* —5X+6+3yx* —6X+8

3x—12+(x—3)x/x2 —6x+8

2. Phan tich thanh nhan t: a®+b® +c® —(a +b+ C)3

1. Rut gon biéu thic: A=

3. Tim x biét (x2 + x+2)3 —(x+l)3 =x5+1

Bai 2. (2,0 diém)
X>+xy—2y*=0

1. Gidi hé phuong trinh: )
Xy+3y°+x=3

3
2. Gidi phuong trinh: [X—_gj —(X — 3)3 =16
X —

Bai 3. (2,0 diém)
1. Tim nghiém nguyén ctia phwong trinh: 8x* +23y” +16x —44y +16xy —1180=0



2.Chonla s6 nguyén duong va $m$ 13 uéc nguyén duong cua 2n’. Chirng minh rang n® +m
khong 1a s6 chinh phuong.

Bai 4. (3,0 diém)

Cho duong tron (O;R) va AB la duong kinh. Goi d 1a duong trung true ctia OB. Goi M va N la
hai diém phan biét thuoc duong thang d. Trén cac tia OM,ON lay lan luot cac diém M' va N' sao
cho OM’OM =ON'ON = R?.

1. Chirng minh rang pén diém M,N,M',N' thudc méot duong tron.

2. Khi diém M chuyén dong trén d, chiing minh rang diém M' thugc mdt dudng tron cod
dinh.

3. Tim vi tri diém M trén d nhung M khong nam trong dudng tron (O;R) dé tong MO+MA
dat gia tri nhd nhat.

Bai 5. (0,5 diém) ,
Trong cac hinh binh hanh ngoai ti€ép duong tron (O;r), hdy tim hinh binh hanh c6 dién tich nhé
nhat.

------- HET-------
SO GIAO DUC - PAO TAO Ki THI HOC SINH GIOI LOP 9
THCS
NAM DINH NAM HOC 2011-2012

Mon: Toan
(Thoi gian lam bai: 150 phiit, khong ké thoi gian giao dé)
Cau 1:
1) Cho cac s6 thuc a, b, ¢ khac nhau tung d6i mot vao thoa man diéu kién:
a’—b=b’-c=c’-a
Chung minh rang: (a+b+1)(b+c+1)(c+a+1)=-1
2) Cho ba s6 thuc duong a, b, ¢ thoa min: ab+bc+ca=1

b+cWa+1 .

Chtrng minh rang: =
Jb? +1x+/c? +1




Cau 2:

X(x—=3)+y(y+8)=13
2) Gidi phuong trinh: X—1++/3—x =3x? —4x—2

Cau 3: Tim tat ca cc bo ba s6 nguyén khong am (x;y;z) thoa min déng thuc:
2012* +2013 =2014°

Céu 4: Cho duong tron (O), AB la duong kinh cua (O). D1ém Q thudc doan thing OB (Q khac
O; Q khac B). buong thang di qua Q, vuodng goc voi AB cit duong tron (O) tai hai diém C va D
khac nhau (diém D nam trong nira mat phang bo PS chita B). Goi G 14 giao diém cua cac duong
thang CD va AP. Goi E 1a giao diém cta cac dudng thang CD va PS. Goi K 12 trung diém cta
doan thiang AQ.

1) Chirng minh rang tam gidc PDE d6ng dang voi tam giac PSD

2) Chimg minh rang EP=EQ=EG

3) Chirng minh duong thang KG vudng goc v6i dudong thing CD
Cau 5: Cho ba s thuc duong a, b, ¢ thdoa man diéu kién:

a’+b*+c*=3
Chung minh rang: ! + ! + ! >1
J1+8a°  1+8b° 1+8¢°

2 > B
1) Giai hé phuong trinh {\/y —3X +\le +8y =5

Pé thi HSG 16p 9 tinh Phu Tho nim hoc 2011 - 2012

Bai 1. (3 diém) o ‘ ,
Tim tat ca cac sO nguyén duong n dé€ hai s6 n + 26 va n— 11 déu la 1ap phuong cua hai so
nguyén duong nao do.

Bai 2. (4 diém)

Gia sur $a$ 1a mot nghiém cua phuong trinh J2x2 +x-1=0. khong giai phuong trinh, hdy tinh
2a-3

J2(2a* -2a+3) +2a*

gia tri ctia biéu thirc: A=

Bai 3. (4 diém)

a. Giai phuong trinh: v/8x+1 =x*+3x-1
2x2 —y* =1

b. Giai h¢ phuong trinh: { Z
Xy+X =2

Bai 4. (7 diém) q ‘ q o
Cho duodng tron (O;R) va diem M ndm ngoai dudng tron. Qua diém M vé hai tiép tuyén MA, MB



t61 dudng tron (A va B 1a cac tiép diém). Goi D 1a diém di dong trén cung 16n AB (D khéng
tring A, B va diém chinh giira cua cung) va C 1a giao diém thtr hai cua duong thing MD véi
duong tron O;R).

a. Gia sir H 1a giao diém ctia cac dudng thang OM véi AB. Chimg minh rang

MH.MO = MC.MD, tir d6 suy ra dudng tron ngoai tiép tam giac HCD luén di qua mot diém cd
dinh.

b. Chtrng minh riang néu AD song song v6i dudng thang MB thi duong thang AC di qua trong
tam G cua tam gidc MAB.

c. Ké duong kinh BK cua dudng tron (O;R), goi I 14 giao diém cta cac dudng thang MK va AB.
Tinh ban kinh dudng tron ngoai tiép tam giac MBI theo R, khi biét OM = 2R.

Bai 5. (2 diém)
Cho cac so thuc duong a, b, ¢ thoa man: abc+a+b=3ab. Chirng minh rang:

\/ ab +\/ b +\/ a .3
a+b+1 bc+c+1 ca+c+1

PE THI CHON HSG LOP 9 CAP TINH, BA RIA VUNG TAU 2012

Cau 1. (3,0 diém)
Gidi cac phuong trinh:

L X% +y—2(x+Jy-1)=0 (x,y ladn)

2. x> —6Jx*+1+6=0.

Cau 2. (4,0 diém)
Rut gon biéu thuec:

J6+2y2  J6-2\2
2+\4+23 2-\4-23

1 1 1 1 1
2 + 2 + 2 + 2 + 2
X4+X X4+3X+2 X +5Xx+6 X +7x+12 x°+9x+20

1. A=

2. B=

Cau 3. (4,0 diém) ,
1. Tim tat ca cac soO tu nhién n sao cho 3n+5 chia hét cho n-7
2. Tim nghiém nguyén cta phuong trinh: X(X* +X+1) = 4y(l+Y) (v6i x, y 1a 4n).



Cau 4. (2,0 diém)
Cho a,b,c 1a d6 dai ba canh tam giac. Chitng minh: ab+bc+ca <a®+b’+c¢® < 2(ab+bc+ca)
Cau 5. (3,0 diém)
Cho duong tron (O) ¢ hai dudng kinh AB va CE vudng goc voi nhau. Goi P 1a mot diém di
dong trén cung nhé AE (P khéc A va E). CP cit OA tai M va BP cit OE tai N.

OM PE.OC

1. Chtng minh tam giadc CAM dong dang vé6i tam gidc CPA v —— = :
MA  AP.CA

2. Chting minh OM ON . mdt hing so.
MA " NE

Cau 6. (4,0 diém)

Cho tam gidc ABC déu c6 duong cao AH (H thuoc BC). M 1a diém di dong trén canh BC(M
khac B vaC).

Dung MP vudng goc v6i AB tai P va MQ vuéng goc véi AC tai Q, AM cét duong tron ngoai
tiép tam gidc ABC tai D (D $khac A).

1. Chirmg minh tir giac APMQ ndi tiép trong mot duong tron.

2. Goi $08$ 13 tam duong tron ngoai tiép tir gilc APMQ, chimg minh H vudng goc véi PQ.

3. Khi $M$ di dong trén canh BC (M khac B va C), tim tap hop trung diém E cua doan AD.

Dé thi hoc sinh gioi TP.HCM cap THCS nam hoc 2011 - 2012

Bai 1: (4 diém)
Cho phuong trinh mx? +2(m—2)x+m—-3=0 (x 1a an s6)
a) Tim m dé phuong trinh c6 hai nghiém trai d'é}u. )
b) Tim m dé phuong trinh c6 hai nghiém trai dau va nghiém am co gia tri tuyét doi 16n hon
nghiém duong.
Bai 2: (4 diém)
Giai cac phuong trinh:
8) VX -2 +x+2=0
JX+2
b) Jx—I_x +/x =2
Bai 3: (4 diém)
a) Chung minh rang: (a? —b?)(c? —d?) < (ac—bd)? véia, b, ¢, d 1a cac sd thuc.
b) Cho a>1,b>1. Ching minh ring: avb—1+bya—-1<ab
Bai 4: (2 diém) q ,
Tim gia tri nho nhat ctia biéu thtc A=X—-2Yy+ 3z biét x,y,z khong am va thoa h¢ phuong trinh:




2X+4y+32=8
{3X +y-32=2

Bai 5: (2 diém)

Chimg minh rang phuong trinh 4x? +4x =8y® —22% + 4 khong c6 nghiém nguyén.

Bai 6: (4 diém)

Cho duong tron (O) duong kinh AB, ban kinh R. Tiép tuyén tai M bat ki thudc dudng tron (O)
cit cac tiép tuyen ctia dudng tron tai A va B 1an luot tai C va D.

a) Ching minh rang: AC.BD = R?

b) Goi I va J 1an luot 13 giao diém caa OC véi AM va OD véi BM.

Chtng minh 1J song song voi AB.

¢) Xac dinh vi tri ctia M dé dudng tron ngoai tiép tir gidc CIID c6 ban kinh nhé nhat.

Pé thi HSG 16p 9 tinh Quang Ninh 2011-2012

Cau 1 (2d): cho x=1+32+3/4 , ching minh rang P=x* —3x* —3x+3 1a mot s6 chinh phuong.
Cau 2 (64):

e Gidi h¢ phuong trinh:
X* +4y* =5

) {4xy +X+2y=7

e (Giai phuong trinh

2x-1 y-1 6z-9 9

X2 yz 72 - Z
Cau 3 (3d) Tim tham s6 m dé tap nghiém phuong trinh sau c6 dung mot phﬁn tu:
’x* —(2m+5)x+1

x-1

=0

Cau 4 (7d)

Cho (O) va (O'") cit nhau tai A va B. Trén tia d6i cua tia AB léy M khac A. Qua M ké tiép
tuyén MC, MD véi duong tron (O') ( C,D 1 céc tiép diém, C nam ngoai (O)). Puong thang AC
ct (O) tai P khac A, duong thing AD cit (O) tai Q khac A. Puong thang CD cit PQ tai K.
Chtrng minh:

e Tam gidc BCD d@)ng dang vdi tam giac BPQ
» Duong tron ngoai ti€p tam giac KCP ludn di qua mét diém c6 dinh khi M thay doi.
e Ka trung diém PQ



Cau 5 (2d)V6i a,b,c 1a ba s6 thuc dwong, chirmg minh bit ding thirc:

3 3 3
LI s
b ¢ a
DE THI CHON HSG LGP 9 THCS
NAM HOC 2011-2012
Thoi gian lam bai: 150 phit (khong ké thoi gian giao dé)
CAU 1: (5d)
2
Cho bidu thire : p— & —Y3 _33-2/a  a-4
a++va+1 \/5 \/5 -2
1. Rat gon P.

2. Tim GT nhoé nhét cua P.
CAU 2: (5d)

Giai cac phuong trinh sau:

1. 2% —x2+32x3 = 3x+1=3x+1+3x*+2

2. X' =2y* —x’y* —4x* —7y* —=5=0; (véi x;y nguyén)
CAU 3: (4d)

Cho duong tron (O;R). Dudng thang d khong di qua O cdt dudng tron (O) tai hai diém A

va B. Tir mot diém M tuy y trén duong thallng’ d va ¢ ngoai duong tron (O), v& hai tiép tuyén
MN va MP véi duong tron (O), ( N,P 14 hai tiép diém).

1. Dyng vi tri diém M trén duong thang d sao cho tir giac SMNOPS 13 hinh vudng.

2. CMR tam cua duong tron di qua 3 diém $M, N, P$ ludn chay trén duong thiang ¢ dinh khi
M di chuyén trén duong thang d .

.CAU 4:(44d)



l.a) TimMax cua: y =|x|x/9—x2
b) GT $x, y, z$ 1 nhitng s6 dwong thoa man dk: xyz =1.

1 N 1 N 1
*(y+z) Yi(x+z) Z(x+y)

Timmin:  f(x)=

2. Cho 3 s6 $a,b,c$ thoa min: a+b+c=1; a®+b*+c?=La’+b*+c* =1.

CMR: @™ +b*"! +¢® =1 véi neN*.
CAU 5: (2d)

Cho aABC thay d6i c6 AB=6 va AC =2BC. Tim gia trj 16n nhat cia S, .

Pé thi HSG 16p 9 tinh Quang Ngii nim hoc 2011 - 2012

Ngay thi: 29/03/2012
Thoi gian: 150'

Bai 1: a) Tim x, y nguyén duong sao cho 6X+5y+18=2xy
b) Chung minh A 1a s6 tu nhién véi moi a thude N:
a® a' 72’ 5a’ a

=t —t—+—
120 12 24 12 5

Bai 2: a) Giai phuong trinh:
4Xx+1 = x> —5x+14
b) Giai hé phuong trinh:

Bai 3: a) Cho a= # Tinh gié tri biéu thie 16a° —51a

b) Cho a, b 14 cac s6 thyc duong. Chimg minh:



(a+b)? +a%bz 2a\b +2b\a

Bai 4: Cho diém M thudc dudng tron (O) duong kinh AB. Tir 1 diém C trén doan OB, ké CN
vudng goc véi AM tai N. Tia phan giac cua goc MAB cit CN tai I, cat (O) tai P. Tia MI cit
duong tron (O) tai Q.

a) Chung minh P, C, Q thang hang.

b) Khi AM = BC, chirg minh tia MI di qua trung diém ctia AC.

Bai 5: Cho tam gidc ABC nhon, duong cao AH. Trén AH, AB, AC lan luot léy cac diém D, E, F
sao cho EDC = FDB =90°. Chting minh rang: EF // BC.

DE THI HSG LOP 9 TINH DONG NAI 2011-2012
Cau 1 (4d)
Cho ac=bd va ab>0 chiing minh

J@+b)? +(c+d)? =+a? +d? +b? +¢?

Cau 2 (4d)
GHPT

X2 _ y2 — _4
X3 . y3 — 8
Cau 3 (4d)

. 2 2 _ 1,2
Cho m,n,k 1a cac s6 nguyén thoa m°+n° =K
Chtng minh tich mn : 12
Cau 4(3,5d)

Trong mit phang toa do Oxy mdi diém vai hoanh dd va tung d6 déu nguyén duoc goi 1a 1 diém
nguyén

Trong mit phiang véi hé toa dd Oxy cho cac diém M(p,q) E(p,0) F(0,q)
Biét p,q 14 hai s6 tu nhién va nguyén t cing nhau p>1 ¢q>1

1) tinh p va q theo s6 diém nguyén ¢ bén trong hinh chir nhat OEMF
2) Chirng minh rang chi c6 2 diém nguyén thuoc doan OM



Cau 5(4,5d)

Cho (O;R) tdm O ban kinh R goi A,B 14 hai diém c6 dinh thudc (O;R) A = B Goi C 1a diém thay
dbi thuoe (O;R) v6i C=AC=B Ve (O))di qua A tiép xtc véi BC tai C . V& (0,) di qua B
va tiép xuc ¢d1 AC tai C. (01) va (02) citnhau tai D = C

1) Ching minh OO,CO, 14 hinh binh hanh
2) Xéc dinh vi tri diém C thoa diéu kién di cho dé d6 dai doan CD 1én nhat

Pé thi HSG 16p 9 tinh Thanh Héa nim hoc 2011 - 2012

Bai 1. (4,0 diém)

Cho biéu thire P=( x-1 X+8J:( 3Wx-1 +1 1 J

3+0x—1 10-x )| x=3Jx-1 -1 x-1

1. Ratgon P

2. Tinh gia tri cua P khi X=d

3+242  [3-2\2
3-2v2 \3+242

Bai 2. (4,0 diém)

Trong cung mot hé toa dg, cho duong thang d:y=x -2 .va parabol (P): y= —x*.Goi A va
B 14 giao diém cua d va (P)

1. Tinh 0 (}éi AB i ) ]

2. Tim m dé dudng thang d':y=—x+m cat (P) tai hai diém C va D sao cho CD = AB

Bai 3. (4,0 diém)

—+Xx=2
1. Giai hé phuong trinh: yz
y 1
= 4V=—
X y 2

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



Bai 4. (6,0 diém)

Cho tam giac nhon ABC ¢c6 AB > AC. Goi M la trung diém cua BC; H 14 truc tam; AD,BE,CF
1a cac dudng cao ciia tam giac ABC. Ki higu (C,) va (C,) lan luot 1a duong tron ngoai tiép tam
giac AEF va DKE, véi K 14 giao diém cua EF va BC. Chimg minh rang;

1. ME 12 tiép tuyén chung cta (C,) va (C,)

2. KH L AM

Bai 5. (2,0 diém)
Véi 0<X,y,z<1. Tim tat ca cac nghi¢m ctia phuong trinh:
X y z 3
+ + =
1+y+zx 1+z+xy 1+XxX+2y X+Yy+zZ

SO GIAO DUC VAO PAO TAO BAC GIANG

DE THI CHON HOC SINH GIOI CAP TINH

Cau 1:

1+ 4x 1-4x ., J2

+ biét x =
1+J1+4x  1—-/1-4x 9

2. Tim céc gia tri ciia tham sé m dé phuong trinh (M+1)x* —(2m+1)x+m—-1=0 c6 2 nghiém

1. Tinh gia tri ctia biéu thic sau:

phan biét X, X, théa man x* + x5 —2009xx, = 2012
Céu 2:
1. Giai phuong trinh (23X +2 —/Ax+1)(2X+3+4x% +9x+2) =7
2. Giai hé phuong trinh sau
x+y—2:4J?r§
y+z—2:4J;j§
z+x—2:4jyj§

Cau 3:

1. Tim gié tri 16n nhat, nhé nhét ciia x biét x, y 14 2 s thoa man dang thic y* =3(xy + y — X —Xx?)
2. Tim cac s6 nguyén k dé biéu thirc k* —8k® +23k* —26k +10 1a s6 chinh phuong.

Céu 4: Cho duong tron duong kinh AB. Trén doan thang AO 14y diém H bét ki khong tring vai
A va O, ké duong thang d vudng goc v6i AB tai H, trén d 1y diém C nam ngoai duong tron, tir C
ké 2 tiép tuyén CM va CN véi dudng tron (O) v6i M va N 1a cac tiép diém, (M thudc nira mit
phang b d ¢ chira diém A). Goi P va Q 1an luot 1a giao diém ciia CM, CN véi dudng thing AB.
1, Chirng minh rang HC 14 tia phan giac MHN

2. Pudng thang di qua O vudng goc v6i AB cit MN tai K va duong thang CK cit duong thiang
AB tai I. Chirng minh I 14 trung diém ctia PQ

3. Chung minh rang ba duong thang PN, QM, CH ddng quy.



Cau 5:
Cho 3 s duong x, y, z thoa man x+y+z=6. Chimg minh rang X* + y* + 2% — Xy — Yz — ZX+ Xyz > 8

Pé thi HSG 16p 9 Binh Thuén nim 2011-2012

Bai 1: (4 diém)
1/ Chirng minh rang néu a+b+c+d =0 thi a®+b*+c®+d® =3(ac—bd)(b+d)
2/ Tim mot s6 gdom hai chir s6 sao cho ty sd giita s6 d6 véi tong hai chir s6 ctia n6 1a 16n nhét.

Bai 2: (4 diém)

1/ Giai phuong trinh \/x-1-32-x =5

2/ Trong mdt 16p hoc chi c6 hai loai hoc sinh 12 giéi va kha. Néu c¢6 1 hoc sinh gioi chuyén di thi
s s0 hoc sinh con lai 1a hoc sinh gidi. Néu c6 1 hoc sinh kha chuyén di thi 5 s0 hoc sinh con lai

1a hoc sinh gidi. Tinh s6 hoc sinh cua 16p.

Bai 3:(4 diém)
1/ Cip s6 (x, y) la nghiém phuong trinh: x®y+2xy —4x+ Yy =0. Tim gia tri I6n nhét cia y.

2/ Cho ba sb thuc $a, b, c$ #0 thoa a+b+c+#0 va E+1+1: 1

a b ¢ a+b+c’
Chung minh rang trong ba sd a, b, ¢ ¢ hai s6 d6i nhau.

Bai 4: (5 diém)

Cho (O; R) ¢6 duong kinh AB ¢6 dinh; mot duong kinh CD thay d6i khong vudng goc va khong
triung AB. V& tiép tuyén (d) ctua duong tron (O) tai B. Cac dudng thang AC, AD lan lugt cit (d)
tai EvaF.

1/ Chirng minh tr giac CEFD néi tlep duogc trong duong tron.

2/ Goi I 1a tm duong tron ngoai tiép tam giac CDE. Chting minh rang I di dong trén mot duong
thang cb dinh.

Bai 5: (3 diém) , ‘
Cho tam gidc ABC c6 cac dudong phan gidc trong BD va CE cat nhau tai G. Ching minh rang
néu GD =GE thi tam gidc ABC cén tai A hodc goc A bang 60°






UBND TINH BAC NINH PE THI HOC SINH GIOI CAP TINH
SO GIAO DUC VA PAO TAO NAM HQC 2011 - 2012
e = MON THI: TOAN - LOP 9 - THCS
SECET Thoi gian lam bai: 150 phit( Khong ké thoi gian giao dé)
Ngay thi 20 thang 3 nam 2012

Cau 1.(4,0 diém)

2+\/§ " 2—\/5
NBin2aB B2

2. Cho hai s6 duong a,b thoa min a+ b= 5. Tim gia tri nho nhat cia biéu thirc
P= 1 + 1
a b

Ciu 2.(5,0 diém)

I. Giai phwong trinh: ~ x +320-x =4
(x=4y-3+(r-1Wx+2=7J6
1 2.\:\[;'——3 +4Y2px -2 =5xy

1. Rut gon biéu thirc:

2. Giai h¢ phuong trinh: {

Ciu 3.(3,0 diém)
Tim tat ca cac so nguyén n sao cho 4= (n-2010)(n-2011)(n-2012) la mdt sd
chinh phuong.

Ciu 4.(6,0 diém)

Cho tam gidc ABC ¢6 4BC=60"; BC=a; AB=c (a,c 1a hai dd dai cho tnréc).
Hinh chir nhit MNPQ ¢6 dinh M nim trén canh AB, N nam trén canh AC, P va O nim trén
canh BC dugce goi 1a hinh chir nhat ndi tiép trong tam giac ABC.

1. Tim vi tri ciua M trén canh AB dé hinh chir nhat MNPQ c6 dién tich 1én nhat.
Tinh di¢n tich Lém nhat do.

2. Duyng hinh vuéng EFGH (E nam trén canh AB, F nam trén canh AC, G va H nam
trén canh BC ) ni tiép trong tam giac ABC bang thudc ké va com-pa. Tinh dién
tich cua hinh vudng do.

Cau 5.(2,0 diém)
Chimg minh ring luén ton tai s6 nguyén dwong tan ciing 1a 2012 chia hét cho 2011.

Hét-----




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

GIA LAI Nam hoc 2011 - 2012
S -mmmmmnnee --nnnnnnne MON: Toan 7
_ DE CHINH THUC Thoi gian: 150 phat (khong ké thoi gian phat
de)
Cau 1. (3,0 diém)
2
Cho x=
a) Cho x 1 1

W2 +1 —1_«/»\5 +1 +1

; cp e a1k , 4 3 2 2012
.Tlnhglatmcuab1euthucA:(X -X° =X +2X—l)

b) Chirg minh biéu thirc
P=n*(n* —=7)* —36n

chia hét cho 7 V01 moi s6 nguyén n.
Cau 2. (3,0diém) q

a) Trong mat phang, hé toa do Oxy cho duong thang A c6 phuong trinh y =x + 1.
Tim trén dudng thing A céc diém M (; y) thoa man déng thirc y? —3y</X +2x=0
b) Trong mit phang, hé toa d Oxy cho dudng thing d c6 phwong trinh y = ax + b.
Tima, bdé d di qua diém B(1;2) va tiép xac vdi Parabol (P) ¢6 phwong trinh: y = 2x?

Céau 3. (4,0 diém)

x+2|y|=

a) Gidi hé phuong trinhy x+y=1

b) Goi X,; X, 1a hai nghiém ctia phuong trinh 2012x* —(20a—-11)x—-2012=0 (alasb
thuc)

2
Tim gi4 tri nho nhét cia bidu thic P = (%, —x,)} +2| &% 1 1
2 2 X X
Cau 4. (4,0 diém)
a) Cho cac s6 thuc $a,b,c$ sao cho 1<a,b,c <2

. Chimg minh rang: (a+b+c)(l+%+1j <10
a C
b) Trong hoi trai ngay 26 thang 3, 16p 9A ¢6 7 hoc sinh tham gia tr6 choi ném bong vao
ro 7 hoc sinh nay da ném dugc tat ca 100 qua bong vao r0. S6 qua bong ném dugce vao 16 cla
mdi hoc sinh deq khac nhau. Chtng minh rang c¢6 3 hoc sinh ném dugc tong sé qua
bong vao 1o khong it hon 50 qua.



Cau 5. (6,0 diém)
Cho tam giac ABC vuéng tai A (AB < AC) c6 duong cao AH va trung tuyén

AM  (H, M thuc BC). Puong tron tam H ban kinh HA, cit dudng thing AB va dudng
thang AC lan luot tai D va E (D va E khéac diém A)

a) Chimng minh D, H, E thang hang va MA vudng goc voi DE

b) Chirng minh 4 diém B, E, C,D cung thugc mdt duong tron. Goi O 1a tdm ctuia duong
tron di qua 4 diém B, E, C, D. Tir giac AMOH 1a hinh gi?

¢) bat ACB =a; AMB = 3. Chirng minh rang:

(sina +c0505)2 =1+sin g

Pé thi HSG 16p 9 tinh Binh Pinh nim hoc 2011 - 2012

Bai 1. (4 diém)

8+15 +\/8—\/1_5
2 2

a. Rat gon biéu thic sau: A= \/

3

b. Gidi phuong trinh: ———— + x? ~16=0
V16— x?
Bai 2. (4 diém)
a. Ching minh rang n® —n chia hét cho 24 v6i moi sé ty nhién n 1é.

b. Cho $a, b, c$ 1a céc sb thyc duong thdéa man diéu kién:

a® +b?+c? =(a—b) +(b—c) +(c-a)’

Chtrng minh réng néu c=a va c=b thi cza+b

Bai 3. (3 diém)

Cho phuong trinh x*+(m—1)x—6=0. Tim m dé phuong trinh c6 2 nghiém phan biét X, va X,
sao cho biéu thic A=(x7 —9)(x; —4) dat gié tri 16n nhét.

Bai 4. (6 diém)
a. Cho tam giac ABC can tai A c6 BAC =20°, AB= AC =b va BC =a. Ching minh rang:
a’+b’® =3ab’



b. Cho hai diém $A, B$ thugc duong tron (O) ($3AB$ khong qua O) va c6 hai diém C, D di
dong trén cung 1én AB sao cho AD//BC (C, D khac A, Bva AD>BC). Goi M 1a giao diém
cua BD$ va $AC. Hai tiép tuyén ctia duong tron (O) tai A va D cat nhau tai |

b.1. Chirng minh ba diém I, O, M thing hang.
b.2. Chitng minh ban kinh dudng tron ngoai tiép tam giac MCD khéng déi.

Cho X, y 14 c4c s6 thuc duong théa man Xy =1. Ching minh rang

4
1 2 2 —28
(x+y+1)(x*+y )+x+y

Pé thi HSG 16p 9 tinh Nghé An nim hoc 2011 - 2012

Bai 1. (5,0 diém)

a. Cho a va b 1a cac sb ty nhién thoa mén diéu kién a® +b®:7. Chimg minh ring a va b déu
chia hét cho 7.

b. Cho A=n""?+n® " +1. Tim tit ca cac sd ty nhién n dé A nhén gia tri 1a mot s nguyén td.

Bai 2. (4,5 diém)

a. Giai phuong trinh: ﬂ+,fx—l =x+,’2x—E
X X X

b. Cho $x,y,z$ 14 céc sb thuc khac 0 thoa man Xy + yz +2x=0. Tinh gia tri cta biéu thuc:

x> y? 7°

Bai 3. (4,5 diém)
a. Cho cac s6 thuc $x,y,z$ thoa man diéu kién: X+ Y+ Z+ Xy + Yz +2x = 6. Chirng minh rang;
X2 +y*+12°>3
b. Cho $a,b,c$ 1a cac s6 thyc duong théa man diéu kién: a+b+c=3. Tim gi4 tri nho nhit cua
biéu thc:
a’ b? c?

b b AC Caa
Bai 4. (6,0 diém)
Cho dudng tron (O;R) va mot day BC cb dinh khong di qua O. Tir mot diém A bat ki trén tia dbi
ctia tia BC v& céc tiép tuyén AM,AN véi dudng tron (M va N 1a cac tiép diém, M nam trén cung
nho BC). Goi I 14 trung diém cta day BC, duong thang MI cét dudng tron (O) tai diém thir hai 14
P.
a. Chirng minh rang NP//BC.
b. Goi giao diém cua dudng thang MN va duong thang OI 1a K. Xac dinh vi tri caa diém A trén
tia ddi cua tia BC dé tam gidc ONK c6 dién tich 16n nhat.




Pé thi hoc sinh gi6i 16p 9 tinh hung yén 2011-2012

cau I (2.0 diém):
1. cho ham s§ f(x) = (x* +v2x—7)®2 tinh f(a) véi
8= (4+15)(5 ~/3)/4— 5.
2. cho parabol (P): y=X°.
trén (P) lay 2 diém A, A, sao cho
ZAOA, =90° (O la gbc toa do ).

hinh chiéu vudng goc cia A, A, 1ém truc hoanh lan luot la

B,,B,.
CMR OB, OB, =1.
cau II (2diém):
1. cho PT x> —3mx—m=0 (m la tham sb khac 0) c6 2 nghiém phan biét X, X, tim gia tri nho
nhéat cua:
B m? . X2 +3mx, +3m
xZ +3mx, +3m m? '

2. tim nghi¢m nguyén cua PT:
4 4 2.2 2 2 _
X" =2y —Xy*—4x°-7y*-5=0
cau III: (2.0 diém):
1. giai h¢:
X2 +y?+ 2 g
X+Yy

Jx+y=x*-y

2. giai PT:
(3x+1)/2x* —1=5%° +gx—3

cau IV: (3.0 diém)

1. cho duong tron tam O c6 duong kinh CD 1a dudng cao cua tam gidc ABC vudng tai C.
duong tron (O) cit cac canh AC, BC lan luot tai E va F, goi M 1a giao diém cua duong tron tdm
O v6i BE (M khéc E). hai dudng thang AC, MF cét nhau tai K, EF va BK cit nhau tai P

a. CMR B,M,F,P cung thugc 1 duong tron

b. tinh cac goc ctia tam giac ABC khi 3 diém D,M,P thing hang.



. . . - £ 3 L a
2.cho tam giac ABC vuong tai C, goc BAC bang 60° va trung tuyén BD = 7 a. tinh dién tich

tam giac ABC theo a.
cau V:(1 diém ): trén mit phang cho 6 dudng tron c6 ban kinh bang nhau va c6 diém chung.
CMR it nhat 1 trong nhitng dudng tron nay chura tam cta 1 duong tron khac trong chung.

Pé thi HSG 16p 9 tinh Quang Binh nim hoc 2011 - 2012

2

X+y-1=—

Caul: Giai h¢ phuong trinh sau: X 3
(x+ y)2 +2="

X2

Céu2: Cho pt: x> -2mx +1 =0 (4n x)
a) Tim m dé pt c6 hai nghiém duong.
b)Goi x1 ,x2 (X < X,) 1a hai nghiém cua pt

Tinh P = ﬁ—ﬁ theo M va tim GTNN cua biéu thitc Q = X, + X, +
X tX%

Cau3: Cho tam giac ABC c6 goc déu nhon va H 14 truc tim. Goi M,N,P lan luot 1a giao diém thir
hai cua cac duong théng AH,BH,CH v6i duong tron ngoai tiép tam gidc ABC; D,E,F lan luot 1a
chan cac duong cao ha tir A,B,C cua tam giac ABC
a) Chirng minh tam giac CHM céan
AM BN N CP

Tinh tbng —— + — + —
AD BE CF

Cau 4: Khong sir dung may tinh hay chimg minh:

1 1 1
+ +...+ <2
21 32 2012+/2011
Céu5: Tim s6 nguyén t6 p dé 4p> + 1 va 6p> +1 cung 13 sb nguyén td

SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI TINH
PAK LAK NAM HQC 2011 - 2012



PE CHINH THUC MON TOAN 9 - THCS
(Thoi gian lam bai 150 phut, khong ké thoi gian giao dé)
Ngay thi: 20/03/2012

Bai 1. (4 diém)

Cho biéu thuc:

p_ 15Vx-11 3Yx-2 2Jx+3
x+2\/;—3 1—\/§ \/;+3

1/ Tinh gia tri ctia P.

2/ Tim gia tri 16n nhat cta P.

Bai 2. (4 diém)
N LA, o A X 1A . mx-y=2 | ‘a ) ~ \
1/ Tim tat ca so thyc m d€ hé phuong trinh: Sty =5 c6 nghiém (x;y) théaman x >0 vay >
X+my =

0
2/ Cho x, y 14 hai s6 thuc duong thoa mén: x® +x® =x—y . Ching minh rang x*+ y? <1.
Bai 3. (4 diém)

1/ Chiing t6 rang khong co hai s nguyén x, y théa man dang thic X2 +y? =2012.

2/ Tim tat ca s6 nguyén n dé s6 A=3n*—4n®+5n* —2n+1 1a mot sd nguyén to.

Bai 4. (4 diém)
Cho tam gidc ABC vudng tai A, c6 AH la duong cao.
1 1 1 1 1

+ + = -
AB* AC* BC* AH? BC®

2/TamgiécABCcédécdiémginéucé\/ 14+ 14+ 14= 3 5
AB®* AC" BC" 4AH

1/ Chirg minh ring \/

Bai 5. (4 diém)

Cho tam giac ABC can tai A, mdt diém F di dong trén cach AC va F khong trung véi diém A.
1/ Xac dinh diém E nam trén dudng thang AB sao cho trung diém I ctua doan thiang EF niam trén
canh BC.



2/ Chtrng minh rang véi moi diém E xéac dinh & trén thi tAm dudng tron ngoai tiép tam gidc AEF
nam trén mdt dudong thang co dinh.

Dé thi HSG khdi 9 thanh phd Hai Phong 2011-2012 Bang A

Bai 1: (2.0 diém)
a.ChoA= {7452 ;B=320-14J2 . TinhA+B
b. Cho a, b, ¢ 1a cac s6 khac 0 thoa man a+b+c=0. Chimg minh rang:
a’ b* c* 3
+ + =—
a4_(b2_C2)2 b4_(C2_a2)2 C4_(a2_b2)2 4

Bai 2: (2.0 diém)

Ix+2+ y+2=4
X+7+y+7=6

b. Cho x, y 13 hai s6 nguyén khac -1 sao cho

a. Giai hé phuong trinh {

4 4
x1+y1

1a s6 nguyén.
y+1l x+1 sy

2012

Chung minh rang X**? —1 chia hét cho y+1
Bai 3: (1.0 diém)

Tim nghiém nguyén cta phuong trinh

32x° +16Yy°® +4z° =t°

Bai 4: (2.0 diém)
Cho tir gidc 16i ABCD biét AB = BD, BAC =30°, ADC =150°. Chiing minh rang CA 12 tia phan
giac cua goc BCD

Bai 5: (2.0 diém)
Cho duong tron (O) ndi tiép tam gidc ABC, goi K, P, Q lan luot 1a cac tiép diém cua cac canh
BC, AC va AB. Goi R 1a trung diém cua doan thing PK. Chtig minh raing PQC = KQR

Bai 6: (1.0 diém)
Cho ba s6 duong a, b, c. Chimg minh rang

Dau dang thic xdy ra khi nao?

Pé thi chon hoc sinh gioi 16p 9 tinh Hai Phong, Mon thi: Toan - Bang B



DE THI MON: TOAN - BANG B
Thoi gian: 150 phiit ( khong ké thoi gian giao dé)
Ngay thi: 06/04/2012

( Dé thi gdm 1 trang)

Bai 1: (2.0 diém)

a.Cho A=%[7+5J2;B=%20-142 . Tinh A+B.

b. Cho a,b,c 14 cac sb khac ) thoa man a+b+c=0.CMR:
a’ b? ¢ 3

2 - - C-a-b 2

Bai 2:(2.0 diém)

Jx+2+ y+2=4
Ix+7+y+7=6

b. Cho $x,y,z$ 1a nhitng s6 nguyén thoa mén diéu kién x* +y* +z* chia hét cho 4. CMR: ca

a. Giai hpt: {

X,y,x déu chig hét cho 4.
Bai 3:(1.0 diém). Tim cac nghi¢m nguyén cua pt:
X' +4x° +7x° +6x+4=y*
Béi’4:(2.0 diér}l). Cho tam giéac ABC‘ noi tiép (0). Tiép tuyén tai A & C vs dudng tron cit tiép
tuyén vé tir diém B cuia dudng tron lan lugt tai P & Q. Trong tam gidc ABCveé duong cao BH (H
nam gitra A & C). CMR: HB la tia phan giac cia PHQ.
Bai 5:(2.0 diér}l). Cho tam giéac ABC‘n(f)i tiép (O). Puong phén giac ciia cac goc BAC & ACB cit
nhau tai [ & c:,ét duong tron taam O ,lén lyot tai E & D. CMR: DE vuéng goc voi BL
Bai 6:(1.0 diém). Cho a,b,c 1a céc so thyc duong. CMR:

a’ b c?

+ + >1

b(c+2a) c(a+2b) a(b+2c)
Déu dang thiruc xdy ra khi nao?

Pé thi hoc sinh giéi tinh Vinh Phic 2011-2012 .

Caiu 1 (3 diém)

1. Cho f(x)= X—2 . Hay tinh gia tri cta biéu thuc sau :
1-3x+3x
1 2 2010 2011
A=f + f +..+f + f
(2012) (2012) (2012) (2012)

2.Cho biéu thic :



X —24/x Ix+1 1+2x-2x
P= + +
XX =1 XX +x++/x x2 —/x

Tim tat ca cac gia tri cia $ x$ sao cho gia tri cia P 1a mdt sO nguyén.

Ciu 2 (1,5 diém )
Tim tat ca cac cdp sd nguyén duong (X;y) théa min (x+ y)® =(x—y—6)2.

Caiu 3 (1,5 diém )
Cho a,b,c,d la cac sb thuc thoa man diéu kién :

abc+bcd +cda+dab=a-+b+c+d ++/2012
CMR : (a® +1)(b* +1)(c* +1)(d* +1) > 2012 .

Ciu 4 (3 diém)

Cho 3 duong tron (O,), (O,) va(0O) . Giasu (O,) va (0,) tiép xtic ngodi vs nhau tai | va cing
tiép xuc trong vs (O) tai M, , M, . Tiép tuyén ctia (O,) tai | cat (O)tai A ,SA'S. A M, cit
lai (O,) tai diém N,, A M, cat lai (O,) tai diém N, .

1. CMR : ta giac M, N, N, M, ngi tiép va O A vudng gocvs N, N, .

2. Ké duong kinh P Q ctia (O) sao cho P Q vudng goc vs | A (diém P nam trén cung A M,
ko chua diém M, ) .CMR : Néu P M, va Q M, khong song songthi A1, P M, va Q M,
dong quy .

Ciu 5 (1 diém)
Tét ca cac diém trén mat phang déu dc t6 mau , trong d6 mdi diém dc t6 boi 1 trong 3 méau xanh,

do, tim. CMR : luon ton tai it nhat mgt tam gidc can, cd 3 dinh thudc cac diém cia mit phang ma
3 dinh cua tam giac d6 d61 mdt cung mau hoac khac mau .

Pé thi HSG 16p 9 thanh phé Ha Néi nim 2011-2012
Thoi gian 1am bai: 150 phut (khong ké thoi gian giao dé)

Ngay thi: 04/4/2012



Céu 1:
1/Cmr: A= (2™ +b** +c®) — (a®® +b™*® +¢***):30 moi a;b;c nguyén duong
2/Cho f(x)=(2x® —21x —29)**

Tinh f(x) khi x:aJ7+ /? +i/7_ ?

Cau 2:
1/Giai phuong trinh : /X* +5+3x=+/x*+12 +5
2/Giai hé phuong trinh :

XXy +X—y—2y*=0va X* -~y +X+y=6

Cau 3: Giai phuong trinh nghiém nguyén duong:
2x* —5xy +3y* —x+3y—4=0

Cau 4: Cho ntra duong tron tam O duong kinh BC vaA bat ki nam trén duong tron. Tir A ha AH
vuong goc BC va v€ duong tron duong kinh HA cat AB;AC & M va N.

a/Cmr: OA vubng géc MN

b/Cho AH =+/2;BC =+/7 Tinh béan kinh duong tron ngoai tiép tam giac CMN

Céu 5:
1/Chimg minh rang: Diéu kién can va da dé 1 tam giac c6 cac duong cao h;h,;h, va ban kinh
duong tron noi tiép r 1a tam giac déu la:

1 1 1 1

+ + =—

h+2h, h,+2h, h,+2h 3r
2/Cho 8045 diém‘trén I mat phéng sao cho cur 3 dién} bét‘ki thi tao thanh 1 tam gidc c6 dién tich
<1.Chtrng minh rang: Luon c6 thé co it nhat 2012 diém nam trong tam giac hodc trén canh cua 1
tam giac c6 dién tich <1

SO GIAO DUC VA PAO TAO

THUA THIEN HUE

KI THI CHQON HQC SINH GIOI LOP 9 NAM HQC 2012
Mon: TOAN

Ngay thi: 11/04/2012



Bai 1. (2,5 diém) Cho biéu thirc:

Jx-\alx-D +Jx+m_(1_ L)

\/x2—4(x—1) -1

Q=

1. Rat gon Q.
2. Tinh gia tri cia Q vdi x=2013

Bai 2. (4,0 diém) Cho phuong trinh: x> —2(m—1)x+2m—-5=0 (1)
1. Tim m dé phuong trinh c6 nghiém duong.
2 2
2. Goi X,,X, 14 hai nghiém ciia phwong trinh (1). Tim m nguyén duong d&é A= (ﬁj +(§j
X X

c6 gia tri nguyén.

Bai 3. (4,0 diém)
1. Giai phuong trinh sau:

—2+\/3x+1:i2+x/x+2

(x=1) X

2. Tim tét ca cac cip s nguyén (X;y) sao cho x<y va «/;+\/§ =4/2012.

Bai 4. (5,0 diém)

Cho hai duong tron (O;R) va (O;R"),(R>R') cat nhau tai A va $B.$ Mot tiep tuyén chung
tiép xuc v4i duong tron (O) tai $C.$ tiép xtc voi dudng tron (O') tai D. Goi | 1a giao diém
ciia AB va CD. B' 1a diém d6i xtmg ctia B qua I, C' 1 diém dbi ximg cia B qua CD. Qua A ké

cat tuyén song song voi CD cit dudng tron (O) tai P, cat duong tron (O') tai Q. Goi M\N lan
luot 14 giao dié cua DB,CB véi PQ.

1. Chimg minh rang A 13 trung diém ctia SMNS.

2. Chung minh réng A,C,B',C',D cung thuoc mot dudong tron.

Bai 5. (2,5 diém) Cho duong tron tim O ndi tiép tam giac ABC vudng tai A. Pudng tron
(O) ndi tiép tam giac tiép xtic voi BC tai D . Ching minh rang S,,. = BD.CD.

Bai 6. (2,0 diém) C6 hay khong s6 tu nhién n thoa 2012+n? 1a sb chinh phuwong? Tim n .






