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14 BQ HSG TOAN 9 CAP TINH CA NUOC
Nim hoc: 2018 — 2019

SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
THAI BINH Nim hoc: 2018 — 2019
Mon: TOAN
Thei gian: 150 pht (khong ké thoi gian giao dé)

PE CHINH THUC

pé1l
Bai 1

;voi X,y > 0;xy = 1.

Jx+1 J_+J_][J_+J_ Jx +1

Cho biéu thac P= \/@—Fl r r 1 \/7_'_1
a/ Rut gon biéu thirc P

b/ Tinh gié tri cia biéu thirc P khi x = 34— 26 + 34+ 26:y = x>+ 6
Bai 2
Trong mat phang véi hé truc toa do Oxy, cho duong thang (d): (m—1)x +y = 3m —4 va
(d’): x + (m — 1)y = m. Tim m dé (d) cat (d”) tai diém M sao cho MOx =30°.
Bai 3
a/ Giai phuong trinh: +/3x +1—/6—x 4+3x* —14x —-8=0
X} —2X? 42X +2y +x*’y —4=0

X=Xy —4X—1=[3X—y+7

b/ Giai h¢ phuong trinh:
Bai 4

Chtrng minh rang néu a, b, ¢ 1a do dai ba canh cuia mot tam giac c6 chu vi bang 3 thi
3a® +3b® +3c¢® +4abc >13.
Bai 5

Cho tam giac ABC c¢6 ba gdc nhon, vé cac duong cao BE va AD. Goi H la truc tim va G la
trong tdm tam giac ABC.

a/ Chiing minh rang: Néu HG // BC thi tan B.tan C = 3.
b/ Chting minh rang: tan A.tan B.tan C = tan A + tan B + tan C.

Bai 6

Cho tam gidc ABC vudng tai A, duong cao AH, goi |, J, K lan luot 1 tAm cac dudng tron
noi tiép cac tam giac ABC, ABH, ACH. Goi giao diém cua cac duong thang AJ, AK véi canh
BC lan luot lAE va F.

a/ Chirng minh rang I la tdm duong tron ngoai tiép tam giac AEF

b/ Chirng minh rang: Puong tron ngoai tiép tam giac IJK va dudng tron noi tiép tam giac
ABC c6 béan kinh bang nhau.

Bai 7

Tim tat ca cac bo s6 nguyén duong (X, v, z) sao cho X+YvV2019 |3 5§ hiru ti va x2 +y? + 22
y +2+/2019

la s6 nguyén té.
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
HAI DUONG Nim hoc: 2018 — 2019
Mon: TOAN
Thei gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

Dé 2
Bai 1

JX Jy 3z \ )
a/ Cho P= + + vaxyz =9. Tinh +10P —1.
DY+ 43 yz+y+1 Vzx+3Vz +3 y

b/ Cho X, y, z 14 c4c s6 duong thda mén: X +y+2z+xyz =4
Chtrng minh rang: \/x 4—y 4-—7 +\/y 4—7 4-xX +\/z 4—x 4—y =8+ |xyz
Bai 2

XZ

X+2

a/ Giai phuong trinh: +3=3x*—6x

2

N X +y* +xy +1=2x
b/ Giai hé phuong trinh: Y 5 Y
X X4y +x—2=2y

Bai 3
a/ Tim tat ca cac nghiém nguyén ctia phuong trinh x? + X 4 2y? +y = 2xy? 4+ Xy +3

b/ Chting minh rang: a®+a’ +aZ+...4+-a° chia hét cho 3, biét a,,a,,a,,...,a, la cac chit s6 cua
201978,
Bai 4
~ Cho tam giac MNP ¢4 3 géc nhon, noi tiép duong tron tam O ban kinh R. Goi Q la trung
diém cua NP va céq duong cao MD, NE, PF cua tam giac MNP cat nhau tai H.
Chung minh rang:
a/ MH = 20Q
b/ Néeu MN + MP = 2NP thisin N +sin P =2 sin M
¢/ ME.FH + MF.HE = 2 R® biét NP = R+/2
Bai 5
2 2 2
ab” b | @ pigra, b, clachc s duong thda
at+b b+c c+a

Tim gi4 tri nho nhét cua biéu thic: P =

man iJriJri—B
bc ca ab
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
BINH PINH Nim hoc: 2018 — 2019
Mon: TOAN
Thei gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

pé 3

Bai 1

1/ Tinh gia tri cia biéu thac: A=x® +y° —3(x+Y), biét ring: x=33+2v2 +33-2/2 va
y=317+1242 + 17122

2/ Cho hai s6 thyc m va n khac 0 thda man %Jr% :%. Chutng minh rang:

x> 4+mx+n x>+nx+m =0 ludn cé nghiém.
Bai 2
X +xy+y=1

Ix =3[y +4x=5

2/ Tim nghiém nguyén cua phuong trinh: 2xy® + x4y +1= x> +2y° +xy
Bai 3

1/ Trong mat phang cho 8073 diém ma dién tich cua moi tam giac véi cac dinh 1a cac diém
da cho khong 16n hon 1. Chirng minh rang trong s6 cac diém da cho c6 thé tim dugc 2019 diém
nam trong hoac trén canh cua mot tam giéc c6 dién tich khéng 16n hon 1. ‘

2/ Cho a, b, ¢ la c&c so thuc khdong &m thda méan: a + b + ¢ = 3. Chang minh rang:
ay/b® +14by/c® +1+cya® +1<5
Bai 4

1/ Cho tam giac ABC vudng can tai A. Goi D la trung diém cua canh BC. Ly diém M bt
ky trén doan AD (M khong trung véi A). Goi N, P theo thir tu |a hinh chicu vudng goc cua M trén
cac canh AB, AC va H la hinh chieu vudng géc cua N 1én duong thang PD.

a/ Chung minh rang: AH L BH. ’

b/ buong thang qua B song song véi AD cat duong trung truc cua AB tai |. Ching minh ba

diem H, N, I thang hang. , q

2/ Cho tam giac ABC ndi tiép duongtron (O), duong cao AH. Goi M 1a giao diém cua AO

HB MB AB

va BC. Chitng minh ring: — +— >2.22 . D4Au bang xay ra khi nao?
g g HC MC  AC g xay

1/ Giai h¢ phuong trinh:
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
NINH BINH Nim hoc: 2018 — 2019
Mon: TOAN
Thei gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

bé 4
Bai 1
1/ Goi X4, X, X3 12 3 nghiém cua phwong trinh x® —5x2 4+5x —1=0. Tinh gi4 tri biéu thic
1 1 1
S=ZtZtz
1 X2 X3
2/ R0t gon biéu thuc A= 1—X_3\/; : 3_&+&_2—9_X VoI X >0 X =4 x=9.
x—9 |'|Wx—=2 3+x x+
Bai 2

o y—2X 1l—y—x =2x*—X
1/ Giai h¢ phuong trinh:
Xy—1+3Yx*—y=2
2/ Giai phuong trinh: Xx? 4 X + 24 — 2X+/2X +3 = 612 — X
Bai 3
1/ Tim tat ca cac nghiém nguyén cua phuong trinh x2y? — x? +5y? —22x —121=0,
2/ Cho céc s6 thuc duong x, v, z thda méin x + y + z = 2019. Tim gi4 tri nho nhat cua biéu

. 1 3 3 3
thic P=—— 55— .
X°+y +z° 4xy 4dyz 4zx

Bai 4

1/ Qua diém M nam ngoai A ABC ké DK//AB, EF//AC, PQ//BC E,P€AB;K,FeBC;D,QeCA

Biét dién tich c4c tam giac MPE, MQD, MKF lan luot 1a X%, y?, z2 véi X, y, z |a cac sb thuc
duong. Tinh dién tich tam gidc ABC theo X, y, z

2/ Cho tam gi4c ABC can tai A, ndi tiép duong tron tim O. M 1a diém bat ky trén day BC
(M khac B, M khac C). V& duong tron tdm D di qua M va tiép x(c véi AB tai B, vé dudng tron
tam E di qua M va tiép xuc véi AC tai C. Goi N 1a giao diém tht hai caa duong tron (D) va (E).

a/ Ching minh ring t&r giac ABNC ndi tiép duong tron. Tir do chimg minh diem N thuge
duong tron (O) va ba dlem A, M, N thang hang.

b/ Chirng minh rang trung diém | cia doan thang DE Iudn nam trén mot duong thang cd
dinh khi diém M di dong trén day BC.

Bai 5
1/ Tim tat ca cac bo ba sb nguyén té (p; q; r) sao cho pgr = p + ¢ + r + 160.

2/ Cho 8 doan thang c6 d¢ dai I6n hon 10 va nho hon 210. Ching minh rang trong 8 doan
thang d6 ludn tim dugc 3 doan thang dé ghép thanh mét tam giac.
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
QUANG NGAI Nim hoc: 2018 — 2019
Mon: TOAN
Thei gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

Pé 5
Bai 1

a/ Cho a, b, c 1a cac s6 nguyén théa man a + b = ¢* — 2018c. Chitng minh rang:
A =a®+b®+c® chia hét cho 6.

b/ Tim céc s6 nguyén duong x, y thda man dang thiac 4 =1+3".

¢/ Cho B =123 +234+345+... +n(n + I)(n + 2) véi n e N". Chang minh rang B
khong thé 1a so chinh phuong.
Bai 2

a/ Giai phuong trinh: 3x* —4x—11= 2x—5 /3x +7

- 2 =y’ 5
b/ Giai hé¢ phuong trinh: X Hx=y +y+
X} +y’ =x’y+y’x+6

Bai 3

2
X >+ X véi x> 0.
X+1 X+1

b/ Cho cé4c s6 thuc a, b, ¢ thda mén a + b + ¢ = 1. Tim gid tri Ion nhat cua biéu thec D = ab +

a/ R0t gon biéu thuc: C:\/1+x2+

ac.

¢/ Véi x, y, z 1a d6 dai ba canh caa mot tam giac. Chirng minh rang: (X +y — 2)(y + 2 — X)(z
+X-Y) < Xyz.
Bai 4

Cho tam gidc ABC nhon (AB < AC), duong phan gidc AD (D € BC). Cac diém E va F lan
luot chuyén dong trén cac canh AB, AC sao cho BE = CF. Trén canh BC lay hai diém P, Q sao
cho EP va FQ cling song song véi AD.

a/ So sanh d¢ dai hai duong thang BP va CQ. 7 ’

b/ Chirng minh trong tdm G cua tam giac AEF thuoc mét duong thang ¢o dinh.
Bai 5

Cho nwra duong tron tam O, dudng kinh,AB = 2R. Goi C la trung diém cua AO, ve tia Cx
vudng goc veéi AB cat nira duong tron tai I. Lay K 1a mot diém bat ky trén doan thang CI (K khac
C val), tia AK cat ntra duong tron (O) tai M, tia BM cit tia Cx tai D. Ti€p tuyen véi duong tron
(O) tai M cat tia Cx tai N.

a/ Chirng minh rang: Tam giac KMN can.

b/ Tinh di¢n tich S, 5, theo R khi K 1a trung diém cia doan thang CI.

¢/ Khi K di dong trén doan thang Cl, ching minh rang dwong tron ngoai tiép tam giac AKD
di qua diém co dinh hai khac A.
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH

PHU YEN Nim hgc: 2018 — 2019
— — Mon: TOAN ‘
DE CHINH THUC Thei gian: 150 phut (khong ké thoi gian giao dé)
Pé 6
Bai 1

X433 —=x—1 Jx+3+2

X—1

Cho biéu thuc: A=

a/ Rt gon biéu thirc A.
b/ Xac dinh x ¢ A<—1

Bai 2
Giai phuong trinh: 2x* —6x—5 x—2 {x+1+10=0

Bai 3
a/ Tim hai s6 nguyén té p, q sao cho 8q + 1 = p?
b/ Chizng minh rang: n®—n:30 (VneN)

Bai 4
Véi a, b, ¢ 1a ba s6 duong thda man diéu kién a + b + ¢ + ab + bc + ca — 6abc = 0. Tinh ga
tri nho nhét ciia bieu thic: P = %+%+%.
a- b ¢
Bai 5

~ Cho duong tron tam O béan kinh R va M 12 mot diém ¢ dinh nam bén trong dwong tron. Qua
diém M, v¢€ hai day luu dong AB va CD vudng goc véi nhau.
a/ Chting minh rang: AC? +BD? = AD? 4+ BC?. Chang minh AD? +BC? khéng doi.
b/ Goi | trung diém cia BC. Ching minh rang: OI? +IM? = R?. Suy ra quy tich trung diém
l.
Bai 6
Cho hinh thang ABCD (AB // CD). Goi E, F lan luot trung diém cia AC va BD. Goi G la

giao diém cua duong thang di qua E vudng goc véi AD va duong thang di qua F vudng goc véi
BC. So sanh GA va GB.
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
NGHE AN Nim hoc: 2018 — 2019
Mén: TOAN —- BANG A
Thei gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

pé 7
Cau 1.

a/ Tim nghiém nguyén cla phuong trinh: 2y* +x—2y+5=xy.

b/ Chimg minh rang A =22 44" +16 chia hét cho 3 véi moi s6 nguyén duong n.
Cau 2.

a/ Giai phuong trinh:  \/2Xx +3 = %
X

(x—1)2+(y—3)°* =1

b/ Giai hé phuong trinh:
X-D(y—-3)+3=x+Yy

Cau 3.
Cho a,b,cla cac sb thuc duong . Tim gia tri nho nhét ctia biéu thirc:

4 4 4
o) el
a-+b b+c c+a
Cau 4.

1/ Cho tam giac nhon ABC ndi tiép dudng tron (O). Goi D, E, F 1an luot 1 chan cac
duong cao ké tur ba dinh A, B, C cua tam giac d6. Buong thang EF cat duong tron (O) tai
diém thir nhat M (M khéc phia véi O so véi dudng thang AB), dudng thang BM cit duong
thang DF tai N.

Chtrng minh rang:

a/ EF 1L OA

b/ AM = AN.

2/ Cho tam giac nhon ABC, D 1a diém trong tam giac d6 sao cho ADB=ACB+90° va
AC.BD = AD.BC. Chimg minh ABCD _ 7.

Cau 5.
Trong hinh vudng canh bang 1 ¢6 2019 diém phan biét. Ching minh rang ton tai

mdt hinh tron ban kinh bang 9% nam trong hinh vuéng d6 ma khong chira diém nao trong

2019 diém di cho.
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
QUANG BINH Nim hoc: 2018 — 2019
Mon: TOAN
Thei gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

pés
Bai 1
1 3 2
7 Sl o+l x—dx 41
biéu thuc A.

b/ Khong sir dung may tinh bo tdi, hay rat gon biéu thuc.

B:\/4+\/10+2\/§ +\/4—\/10+2J§

a/ Cho biéu thuc: A= v6i x > 0. Rat gon va tim GTLN cua

Bai 2

a/ Xac dinh cac hé s6 a va b dé da thuc P,, =x* —2x* +3x* +ax + b 1a binh phuong ctiia mot
hé da thuc.

b/ Giai phuong trinh: v3—4x +/4x +1=—16x> —8x +1
Bai 3

Cho duodng tron (O) va day cung BC = a khong doi (O ¢ BC). Trong d6 A 1a mot diém di
dong trén cung 16n BC sao cho A ABC ¢6 ba goc nhon. Cac duong cao AD, BE, CK cét nhau tai
H DeBC,EcAC,KeAB .

a/ Trong truong hop BHC=BOC, tinh AH theo a. ,
b/ Trong trueong hop bat Ky, tim vj tri cia A dé tich DH.DA nhan gia tri I6n nhat.

Bai 4
Tim tat ca cac sb tu nhién n sao cho C = 2019" + 2020 14 sb chinh phuong.
Bai 5
Cho ba s6 thuc duong x, y, z thda man x +y +z + 2 = xyz. Chang minh rang:

X+Y+246>2 \Jyz +2X ++fxy

Bai 6

Cho AABC vudng c6 AB = 3; AC = 4; Bc = 5. Xet cac hinh chir nhat MNPQ sao cho M, N
thuoc canh BC; P € AC; Q € AB. Hay xac dinh cac kich thudc dé dién tich hinh chir nhat MNPQ
|6n nhat?
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
GIA LAl Nim hoc: 2018 — 2019
Mon: TOAN
Thei gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

pé 9
Bai 1

Tir cac chir s6 0; 1; 2; 3; 4; 5; 6; 7; 8; 9. CH thé lap duoc bao nhiéu sb ty nhién co 4 chir s6
do61i mot khac nhau 16n hon 2019.
Bai 2

1/ Chiig minh ring s6 A =3n°-+15n chia hét cho 18 vai (Vn € Z) o

2/ Mot doan hoc sinh di tham gia Quéng truong Dai Doan ket tinh Gia Lai. Neu moi O t0
cho 12 nguoi thi thira 1 nguoi. Neu bét di 1 O t6 thi s6 hoc sinh cua doan duge chia déu cho cac
O t6 con lai. Hoi ¢c6 bao nhiéu hoc sinh di tham quan va c6 bao nhiéu O t6? Biét moi O t6 cho
khong qua 16 nguoi.
Bai 3

1/ Mot cay nén hinh lang try dung day luc giac déu c6 chiéu cao va do dai canh day lan luot
la 20 cm \{é 1cm. Nguoi ta Xép cay nen ;rén vao trong mét cai hop cd dang hinh hop chit nhat sao
cho cay nen nam khit trong hop. Tinh thé tich cai hop. 7

2/ Cho duong tron (O;R) va diém | ¢o dinh nam bén trong duong tron (I khac O), qua diém |
dung hai cung bat ky AB VEEI CD.GoiM,N,P,Q ‘Ién luot 1a trung diém cua A, IB, IC, ID.

a/ Chirng minh bon diém M, N, P, Q ciing nam trén mot duong tron.

b/Gia sir cac day AB va CD thay doi nhung lu6n lu6n vudng goc véi nhau tai L. Xac dinh vi
tri cac day cung AB va CD sao cho tr giac MNPQ c6 dién tich 16n nhat.

Bai 4

X+1+J4—2y +,5+2y— x—1°=5
1/ Giai h¢ phuong trinh: v v , Y \/ Y
5x' + x—y "= 10x*+y y

2/ Cho x, y, z | cac sb thuc khong am thda man diéu kién x? +y? + 2% + 2xyz =1. Tim gia tri
I6n nhat cta biéu thic P = xy + yz + zx — 2xyz..
Bai 5

Trong ky thi chon hoc sinh gioi THCS cap Tinh, doan hoc sinh huyén A c6 17 hoc sinh du
thi. Moi thi sinh c6 s6 bao danh la mét so tu nhién trong khoang tir 1 den 907. Chang minh rang
c6 thé chon ra 9 hoc sinh trong doan c6 tong cac so bao danh chia hét cho 9.
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
SON LA Nim hoc: 2018 — 2019
Mon: TOAN
Thei gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

Pé 10
Bai 1

6X +4 _ \/§
330 —8 3x+23x+4’

Cho biéu thac A= Tim céc gi tri x nguyén dé A nhan gia tri

nguyén.
Bai 2
Cho phuong trinh: x* — 2(m — 1)x + 3m -3 =0.
a/ Tim m dé phuong trinh c6 hai nghiém phan biét x;; X, thda man M= x? +x? +5xx, dat
gia tri nho nhét. q
b/ Xac dinh m dé phuong trinh c6 hai nghiém phéan biét 16n hon 1.
Bai 3
2X n 13x _
—5x+3  2x*+x+3
x® +2xy? +12y =0
8y’ +x* =12

a/ Giai phuong trinh: v
b/ Giai hé phuong trinh:

Bai 4
Cho ba diém A, B, C ¢ dinh nam trén mot duong thang d (B nam giita A va C). V& dudng

tron tim O thay doi nhung luén di qua B va C (O¢d). Ké AM va AN la céc tlep tuyén véi duong
trqn tam O tai M‘va N. Goi I 1a trung d;em cua BC, AO cit MN tai H va cit duong tron tai cac
diém P va Q (P nam gitra A va O), BC cat MN tai K.

1/ Chirng minh 4 diém O, M, N, I cing nam trén mot duong tron.

2/ Chirng minh diém K ¢4 dinh khi duong tron tam O thay doi.

3/ Goi D 1a trung diém cua HQ, tir H ké dudng thang vudng géc véi MD cat duong thang
MP tai E. Chiing minh P 1a trung diém cua ME.
Bai 5

Cho hinh vuéng ABCD va 2019 duong thang phan biét thda man mdi duong thang déu cét
hai canh doi cua hinh vudng va chia hinh vuong thanh 2 phan c6 ti so dién tich la 0,5. Chung
minh rang trong 2019 duong thang trén co it nhat 505 duong thang dong quy.
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
PA NANG Nim hoc: 2018 — 2019
Mon: TOAN
Thei gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

pé 11

Bai 1:
Tinh A=t 2 —2‘/§
23 3-3 3

Bai 2

Trén mit phang toa do Oxy cho hai diém B(6;0) va C(0;3) va duong thang dy, c6 phuong
trinh y = mx —2m + 2 v4i m la tham s mio;m::%.

a/ Tim toa d giao diém cia hai duong thang BC va dp,.
_ b/ Tim tat ca cac gia tri cua tham s6 m sao cho duong thang dy, chia tam giac OBC thanh hai
phan cé dién tich bang nhau (O la goc toa do).

Bai 3
al Tim x, biét: 24189 —x? =x +2J3—x +4
%_I_LB:]_Q
b/ Giai hé¢ phuong trinh: X=L ¥+
2x+6+3y+14_18
x—1 y+3

Bai 4

~ biém s6 trung binh cia mot van dong vién ban siing sau 100 lan ban 1a 8,35 diém ket qua cu
thé duoc ghi trong bang sau, trong d6 ¢6 ba 6 bi mo ¢ chir s6 hang don vi khong doc dugc (tai vi
tri danh dau *)

Diém s6 caa moi lan ban 10 9 8 7 6 5

S6 lan ban 2" 40 1" 1" 9 7
Em hay tim lai c&c chir s6 hang don vi trong ba 6 do.

Bai 5

Cho tam giac ABC nhon ndi tiép trong duong tron tim O. Goi M trung diém ctua AB, lay hai
diém D, E lan luot nam trén cac canh AB, AC sao cho DB < DA < AB; EA < EC va OD = OE.

a/ Chang minh ring: MA” - MD? = DA.DB

b/ Chung minh rang:0A? — OD? = DA.DB va DA.DB = EA.EC

¢/ Goi lan luot G, H, K 14 trung diém cua cac doan thang BE, CD va ED. Ching minh rang
duong thang ED Ia tiép tuyén cua duong tron ngoai tiép tam giac GHK.

Bai 6
Chobaséx,y, z thda man cac h¢ thic (z - 1)x —y =1va x +zy = 2. Chung minh rang (2x
—y)(Z% z + 1) = 7 va tim tét ca cac sb nguyén x, y, z th6a man cac hé thuc trén.
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH
HUNG YEN Nim hoc: 2018 — 2019

— — Mén: TOAN

BE CHINH THUC Thei gian: 150 phut (khéng ké thoi gian giao dé)

pé 12
Bai 1

Tinh gia trj cua biéu thirc: A=+/3+5 ++/3—
Bai 2

a/ Giai phuong trinh: X +2+1 4—x =2 x+1

x—2y:g—1
X

b/ Giai hé¢ phuong trinh:
2 4
X _F+l__ 4y X—y

Bai 3
a/ Trong mit phang ,toa do Oxy cho dudng thang di: y= m?—5m x+2m (m tham sd) va
duong thang d,: y=—6x-+m+3. Tim cac gia tri cia m dé hai duong thang da cho song song voi

nhau.
b/ Mot Robot chuyén dong tir A dén B theo cach sau: Bi duoc 5m thi dung lai 1 gidy, roi di
tiep 10m dung lai 2 gidy, roi di tiep 15m dung lai 3 gidy, ...., cir nhu vdy Robot di tir A dén B ké

ca nghi hét 551 gidy. Tinh quang duong Robot chuyén dong tu: A dén B biét khi di Robot chuyén
dong véi van toc 2,5 mét/giay.

Bai 4

Cho 3 diém A, B, C thang hang theo thar tu d6. Mot duong tron (O) thay d6i ludn di qua B
va C. V& cac tiép tuyen AD va AE véi duong tron (0); D, E 1a cac tiép diém.

a/Chtng minh rang: AD =+/AB.AC . Tir d6 suy ra D thudc mot dudng tron ¢ dinh.

b/ Goi MN la duong kinh cua duong tron (O) vudng goc véi BC. Goi K 1a giao diém cua
AM véi duong tron (O). Chirng minh ba duong thang AB, DE, NK dong quy tai mot diem.
Bai 5

a/ Cho tam giac ABC co6 géc A tu. Chung mi’nh‘Sin(B + C) = SinB.CosC + CosB.SinC

b/ Trén mat phang c6 25 diem phan biét, bict rang trong 3 dieém bat ky da cho bao gio ciing

tim dugc 2 diém ¢ khoang cach giira chiing nhoé hon 1. Chirng minh tén tai mot hinh tron ban
kinh 1 chira khong it hon 13 diém trong 25 diém noi trén.

Bai 6

< 2019a%b%c?. Tim gi4 tri lon nhat cua biéu

2 2 | 2\
Cho a, b, ¢ la cac sé thyc thda [m

a b c

thiec: P= + + )
a’+bc b?*+ca c?+ab
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SO GIAO DUC VA PAO TAO KY THI CHON HSG LOP 9 THCS CAP TiNH

TP. HANOI Niim hoc: 2018 — 2019
— - Mén: TOAN ‘
BE CHINH THUC Thei gian: 150 phat (khong ké thoi gian giao deé)
pé 13
Bai 1
a/ Giai phuong trinh: 32 —x =1—+/x—-1
b/ Cho S— [1_1 [1_1 ...[1_#] la mét tich ciia 2019 thira s6. Tinh S (két qua dé
23)l" 34 2020.2021
dudi dang phan sé téi gian).
Bai 2

a/ Biét a, b la c4c s0 nguyén duong thda man a®—ab+b? chia hét cho 9. Chiing minh rang
ca a va b déu chia hét cho 3.
b/ Tim tat ca cac sé nguyén duong n sao cho 9" + 11 latichcaak keN,k>2 sé tu nhién
lien tiép.
Bai 3
1 1 1 1 1 1

a/ Cho X, v, z 1a cac s6 thuc nho hon 4. Chang minh trong cac s6 =+——;=4+—= =+
X 4-yy 4-z77 4-—x

lubn ton tai it nhat mot sb 16n hon hodc bang 1.
b/ Vi cac Sé thuc duong a, b, ¢ thay d6i thda man diu kién a? +b? +c? +2abc =1, tim gia
tri I6n nhat cua biéu thuc P =ab+bc+ca—abc.
Bai 4
Cho tam gidc ABC vuong tai A (AB < AC). Puong tron (1) noi tiép tam giac ABC, tiép xic
véi cac canh BC, CA,‘AB lan luot tai D, E,‘ F. Goi S 1a giao diém cua Al va DE.
a/ Chiing minh rang: Tam giac IAB dong dang tam giac EAS. ‘ 7
b/ Goi K la trung diém cua AB va O la trung diém BC. Chiing minh rang ba diém K, O, S
thang hang. q 7
¢/ Goi M la giao diém cua KI va AC. buong thang chira duong cao AH cua tam giac ABC
cat duong thang DE tai N. Chang minh rang: AM = AN.
Bai 5
Xét bang 6 vudng c& 10x10 gom 100 hinh vudng c6 canh 1 don vi. Ngudi ta dién vao mdi o
vudng cua bang mot s6 nguyén tuy y sao cho hiéu hai s6 dugc di€n ¢ hai 6 chung canh bat ky déu
co gia tri tuyét doi khong vuot qua 1. Chirng minh rang ton tai mot so nguyén xuat hi¢n trong
bang it nhat 6 lan.
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PHONG GIAO DUC - PAO TAO KY THI CHON HSG LOP 9 THCS CAP TP
TP. BUON MA THUOT Nim hoc: 2018 — 2019
Mon: TOAN
Thei gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

pé 14
Bai 1

X +1 \/§+\/§+1

a/ Cho biéu thirc: K = _
J2x 41 2x -1

Vx4l Naxx
2x 11 Jax 1 ]
Tim diéu kién dé K c6 nghia va rat gon K.

xy\zZ—1+yzx —2 + 2xJy -3

Xyz

b/ Cho biéu thic A = . Tim gia tri 16n nhat caa biéu thic A.
Bai 2

a/ Chang minh rang véi moi sé tu nhién n chan, n > 4 ta lubn c¢d: n* —4n® —4n? +16n:384

b/ Tim nghiém nguyén duong cta phuong trinh sau: 3x + 7y = 55

¢/ Giai phuong trinh : X ++/25—x° +xy/25— x> =5

d/ Choa, b,c>0vaa+b+c=1. Chang minh raing: Ja+b++b+c++c+a<+6. Diu
“=" xay ra khi nao?
Bai 3

Trong mat phang toa do Oxy cho dudng thang (d): y = (k — 1)X + n véi k = 0 va hai diem
A(0;2), B(-1;0) vei (k,n tham s0).

1/ Tim gia tri cua k va n deé:

a/ buong thang (d) di qua hai A va B. 7

b/ buong thang (d) song song voi duong thang (A):y =x +2 - k.

2/ Cho n = 2. Tim k dé duong thang (d) cat truc OXx tai diém C sao cho di¢n tich tam giac
OAC gap hai lan dién tich tam giac OAB.

Bai 4

Cho goc xOy. Hai diém A, B thuoc Ox. Hai diém C, D thudc Oy. Tim tap hop nhiing diém
M nam trong géc xOy sao cho hai tam giac MAB va MCD c6 clng dién tich.
Bai 5

Cho duong tron (O) duong kinh BC, day AD vubng goc BC tai H. Goi E, F theo thu tu la
chan cac duong vudng goc ké H dén AB, AC. Goi (1), (K) theo thir tu 1a cac dudng tron ngoai
tiép tam giac HBE va HCF.

a/ Xac dinh vi tri twong ddi cua cac duong tron: (1) va (0); (K) va (0); (1) va (K).

b/ Tt gidc AEHF Ia hinh gi? Vi sa0?

¢/ Chirng minh rang: AE.AB = AF.AC

d/ Chitng minh EF 14 tiép tuyén chung caa (1) va (K).

e/ Xac dinh vi tri dém H dé EF c6 d6 dai I6n nhat?
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