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PHONG GD&PT CON CUONG  Ki THI CHON HSG CAP HUYEN LOP 9 THCS
Pé chinh thic NAM HQC: 2018 - 2019

Mon thi: Toan q .
Thot gian 1am bai: 150 phut ( khong ké thoi gian giao d€)

n .z P J—+1 2Wx 2+5\/§ . .
Cau 1(5 diem): Cho biéu thic A = voix>0vax+#4
(> diem) 2 ez aea =0vax?

a) Rut gon A.
b) Tinh gi4 tri cua A khi x = g

c¢) Tim gid tri cia x dé A c6 gia tri nguyén.

Cau 2 (ddiém):
1. Gidi cac phuong trinh sau:
a) Vax’—4x+1=2x+1
b) Vx+3+4Jx-2x=6-5-x

2. Chimg minh rang vi moi s6 nguyén n thi n® + 3n2 + 2018n chia hét cho 6

Ciu 3 (2,5 diém): Cho duong thang (d) c6 phuong trinh: ,
(m+1)x + (m-2)y =3 (d) (m latham so)
a) Tim gid tri cua m biét duong thang (d) di qua diém A (-1; -2)

b) Tim m dé (d) cit 2 truc toa dd va tao thanh tam giac c6 dién tich bang % :

Cau 4 (7,0 diém): Cho nira duong tron tam O duong kinh AB. Trén cung nira mit
phang bd AB vé céc tiép tuyén Ax, By. Lay diém M bat ki thudc ntra duong tron (M
khac A va B). Ké MH vudng goc véi AB tai H.

a) Tinh MH biét AH =3cm, HB = 5cm.

b) Qua M ké tiép tuyén véi nira dudng tron cat Ax, By lan luot tai C va D. Goi I 1a

giao diém cua AD va BC. Ching minh M,LH thang hang.
¢) V& duong tron tim (O”) ndi tiép tam gidc AMB tiép xtuc AB ¢ K.
Chung minh di¢n tich s, ,,= AK.KB

Cau 5 (1,5 diém) Cho x; y 1a cac s6 thuc duong thoa man (x+1)(y+1) = 4xy.

Chtng minh rang; SR S

3241 (37 +1

HET
Pé c6 01 trang
Can bg coi thi khong giai thich gi thém
Thi sinh khong dugc sir dung mdy tinh cam tay.



PHONG GD&PT CON CUONG HUONG DAN CHAM HSG CAP HUYEN LOP 9 THCS
NAM HOC: 2018 — 2019
Mon thi: Toan
Thoi gian lam bai: 150 phat ( khong ké thoi gian giao dé)

Céau Hudng dan giai, dap an Piém
1 a)
(5 diém) A Yxrl 2x 245k

\/;—2+\/;+2 4-x
_ (W +DEr+2)+ 2Jx(xr -2) - (2+5Vx)

(r-2(x+2) 0>
_x+3r+2+2x—4x—2-5x 0.5
(Vx-2)(Wx +2)
_ 3= 3 1,0
Wx=2)Wx+2) x+2
b) Véix20véx¢4,taix=g(t/mdk) 0,25
4 2
P R 0.75
i 2
§+2 3+2
_ 2 1.3
g+2 4 4 0.5
3 3
c)Véi x>0vax+4 0,25
A nguyén < 3 co gia tri nguyén.
Jx+2
e, 3Wx 6 .6
Mat khac =3- 3 (vi >0
: NFECRE Y ( N ) 0,25
Suyra 0< A<3 0.25
Vi A nguyénnén A=0;1;2 ’
A =0 gidiratadugc x=0(T/mdk)
A=1 gidiratadugc x=1 (T/mdk)
A=2gidiratadugc x=16( T/mdk)
Vay A nguyén thi x €{ 0 ;1 ;16} 0.75




Cau 2 Vax’ —4x+1=2x+1
(4,0 di€m) & 2x-1|=2x+1 0,5
xZE;
< {2x—1=2x+1 0>
1) a)
2x—1=-2x-1
xz:l
2
I (0x = 2(kt / m) 0,5
{x:O
b)bk 0<x<5 0,25
Vrx+3+4x-2x=6-5-x
e Jx+3+5-x =2(x -1 +4 (1) 0,25
Vé trai ctia (1) bé hon bang 4 ; vé phai 16n hon hodc bang 4
Dau bang xay ra khi va chi khi < {m =5-x < x=1 0,25
Jx-1=0
(t/mdk)
Vay pt c6 nghiém duy nhit 1a x = 1 0,25
2. 0’ + 30’ +2018 n =n.(n+1)(n+2) +2016n 0,5
vin.(nt1)(n+2) la tich cua 3 s6 nguyén lién tiép nén vira
chia hét cho 2 va vira chia hét cho 3 nén n.(n+1)(n+2) 0,5
chia hét cho 6 .
2016n luén chia hét cho 6 0,25
Vay n® + 3n% + 2018 n  1udn chia hét cho 6 véi moin € Z 0,25
Céau 3 a) Puong thang (d) di qua diém A (-1; -2) nén ta co
(2,5 diém) x =-1; y =-2 thay vao 0,5
va giai ra ta dugc m =0 0,5
Péd cat2tructoaddthim#-1;2 0,25
c¢) Giastr (d) cét 2 truc toa do tai 2 diém A va B. ta tinh
0,25

duoc toa do A (——:0) B (0:——)
m+1 m-—2

Ta c6 tam gidac OAB vuong tai O nén

0,25




1 1] 3| 3 0,25
Saowp =5 0408 —z‘m m‘
s 9,13 ]3]0
BT T 2 lm 1| lm=2] 2
1+4/13
m =
Giai ra ta co 2 (¢Ymdk)
145 0.5
2 2
1+/13
"
Va thi.........
m =
2
X y
D
M
C s
I
A HK o B
a) Tam giac AMC vudng tai M 0,5
c6 MH la duong cao 0,5
MH = VA4H.BH ( h¢ thic lugng.....)
= 35=4/15 (cm) 0,5
0,5
a) Vi AC song song v&i BD nén ta cé AC_ AT :C—M( Vi 0,5
BD ID MD
AC=CM; BD =MD) 0,5
Suy ra MI// AC. Ma MH//AC (vi cung vudng goc AB) 1,0
Suy ra M, I, H thang hang 0,5

c)bat AB=a; AM=c;BM=b
Ta co




AK=a+C_b;BK=a+b_c 0,5
2 2
:>AKBK=a+c_b a+b—c=l[(a+c—b).(a+b—c)} 0,5
' ) 2’ 2
_1[d--o]_1[d - (P +*)+2bc 0,5
2 2 2 2 05
1 2bc 1 ’
== 2= b
2 2 2
= %AM.BM =S\ s
Vay S, = AK.KB 0,5
5 Tu (x+1)(y+1) = 4xy
(1,5 _x+l oyl
diém) x oy
1 1
@(14‘;)(14‘;):4 0’5
Pita= ;b= L
X y
Ta co (1+a)(1+b) =4
=3=a+b+ab
& (Ja -y +2ab +ab > 2Jab + ab 0.5
Ttrdéabs;
Ap dung AM — GM cho 2 s6 thuc duong ta cé
1
o ¥ _ a
\/3x2+1 \/3+12 \/a+b+ab+a2
X
_ a <l( a N a )
\/(a+b)(a+l)_2 a+b a+l
Tuong ty ta co
1 Sl( a +L)
3y°+1 2 a+b b+l 0.5

Cong vé theo vé ta dugc




1 1 1 a b a b
+ <— + + + )
V3x2 +1 J%ﬂ+1 2 a+b a+b a+l1 b+1

Slﬂ+2dHﬂ+b)Slﬂ+ab+%Slﬂ+l+%

20 (a+Db+1) 2 2 T2 4

<1
a _ a

Dau bang xay ra khi va chi khi ath b+l poy
atb bl

x=y=1




PHONG GIAO DUC VA PAO TAO PE THI HQOC SINH GIOI LOP 9
HA TRUNG NAM HOQC 2018-2019

Mon thi: Toan. Thoi gian: 150 phut

0 Jx- 800 3x 1 0
Ciu 1: (4Ocilem)ChobleuthucP—ﬁ3 f/f 1);+ xﬁ ﬁx 3/_+ | Jx-1 ﬁ

a. Rat gon biéu thirc P

b. Tinh gi4 trj cia biéu thirc P khi x= \/ 34242 \/ 3-2V2

3-242 \3+242
Ciu 2: (4.0 diém)

Gidi hé oh h E\/x+ -3 -1
a. Gi1a1 hé phuong trinh sau: [
P 8 . A2Vxt 1+ 5{y-1=9

b. Giai phuong trinh Vx+ 1+ J4— X+ \/(x+ D(4-x)=5

c. Cho mot s6 ty nhién co 4 chir sb; Néu xoa di chit s6 hang chuc va hang
don vi thi s6 d6 giam di 5445 don vi. Tim s d4 cho.
Céu 3: (4.0 diém)

a. Chirng minh A—( )(2 ) chia hét cho 3 véi moi s6 tu nhién n .

b. Tim tit ca cac sb nguyén duong x, y, z thoa mén dong thoi cac diéu kién
sau: x+y+z>11 va 8x+9y+10z=100.

c. Chirng minh rang néu xy+/(1+ x*)(1+ y*) = 1 thi xm+ I+ x* =0
Céu 4: (3.0 diém)

a. Cho x, y>0 thoa man ﬁ’f i_yy = 1. Tim gia tri 16n nhét cua P=xy>.

b. Tim c4c sb ty nhién n sao cho B=n>-n+13 1a s6 chinh phuong.
Cau 5: (5.0 diém) Cho nura duong tron tam O, duong kinh AB=2R. Go1 Ax, By la
cac tia vuong goc véi AB (Ax, By va ntra duong tron thudc cung mot nira mat
phing bd AB). Qua diém M thudc ntra duong tron (M khac A va B), ké tiép tuyén
v6i ntra duong tron, nd cit Ax va By theo tht ty ¢ C va D. Goi I 14 trung diém cua
doan thang CD.

a. Tinh s6 do goc cop

. 1 .
b. Chirng minh OI=5CD va Ol vudng goc voi AB.

¢. Chirng minh: AC.BD = R?
d. Tim vi tri cia diém M dé tir gisc ABCD c¢6 chu vi nho nhat.

Pé bai gom ¢6 1 trang 5 cdu



PHONG GIAO DUC VA PAO TAO

HA TRUNG HUONG DAN CHAM HSG LOP 9 NAM HQC 2018-2019
Ciu Noi dung Piém
a. (2.5 diém)
bKXD: x# 10 vax>1 0.25
U Jx-1 x+85'D 3Vx-1+1 1 O

P=ﬁ3+ Jx-1 " To- xﬁ'ﬁx- 3Wa-1-1 Va- 1@
_Vx-1(10- )+ (x+ 8)3+ Vx-1) 3Vx-1+1-Vx-1+3

3+ Jx-1)10- x) C Jx- 1 x-1-3) 05
_10Vx-T- xvx- 1430+ xyx- 1424+ 8Jyx-1 ~ 2vx-1+4 0.5
(3++/x-1)(10- x) Jx-1(/x-1-3)

1 C18Jx-1+3x+24  2Jx-1+4  3(\x-1+3)  Jx-1(x-1-3) 05

d(i'o B+ x- D10-x) Vx- IWx-1-3) G+ Jx- D)A0- %) 2(x- 1+ 2)
1€m)
_3(Wx-143) Vx-1(Wx-1-3)  3Wx-1(x-10) -3dx- 1
10-x  2(Wx-1+2)  2(Jx-1+2)10- x) 2(x-1+2) 0.75
b. (1.5 diém)
3+242  [3-242
=4 -4 0 4 2 _ 4 2 - - -
x JHﬁ \/mﬁ Ja+ 22y - 63- 242 = 3+ 22) -3~ 22)
Z:\/E+1-\/E+1:2 1.0
oo W2-1 -1
VayP_—z(\/ﬁ+ 5 2 0.5




(4.0
diém)

a. (1.0 diém) DPKXD: x2 - L y2 1

0.25

%\/w -3fy-1:=-1 %2x/x+1-61/y- = -2 %«/y-IZI 095
A2Vxt 1+5{y-1=9 F24Jx+1+5{y-1=9 A2Vxt 1+ 5{y-1=9
-1=1 =2 =
. 37 - - P 2w 025
F2Vx+1+5)y-1=9 G2¥x+1+5Jy-1=9 [Ox=3

Vay h¢ phuong trinh ¢6 nghiém (x; y) 1a (3; 2) 0.5

b. (1.5 diém) DKXD: -1< x< 4 0.25

dat a=+x+ 1+ J4- x (a2 0) 0.25

2 _
=512 J(xt Dd- ) 0 Joct (- x) =2 : > 0.25
Thay vao phuong trinh da cho ta duogc:
a’-5

at =5 = a’*2a-15=0- a*-3a+5a-15=0 < (a-3)(a+5)=00 a=-5 0.25

(loai); a=3 (thoa man dk)

Véia=3taco PT: Vx+1++4-x=3

542J(x+ D)(4- x) =9 J(x+ 1)(4-x)=2° 4x-x*+4-x=4- x>-3x=0 0.25

© X(x-3)=0

0 x=0 (thoa man dk), x=3 (thoa man dk)

Vay tap nghiém cta phuong trinh da cho 14 { 03} 0.25

c. (1.5 diém) Goi s6 can tim 13: abed 0< b.c,d < 9;1< a<9) 0.25

Ta c6 abed -5445=ab = 100.ab+ cd -5445=ab = 99.55-99 ab=cd

= 99(55-ab)=cd 0.25

Vi cd 14 56 ¢6 2 chit s6 nén 55-ab=0 hodc 55-ab=1 0.25

+ Truong hop 55- ab=00 0  ap=55; cd=00 0 abcd =5500 0.25

+ Truong hop 55- ab=1 0 ab=54; cd=99 U abcd =5499 0.25
0.25

Vay cac sd can tim 1a: 5500 va 5499.




a. (1.0 diém) Ta c6 2" — 1; 2" va 2"+1 1a ba s ty nhién lién tiép

nén (2"-1).2".(2"+1) chia hét cho 3 0.5
Ma (2", 3)=1 nén (2"-1)(2"+1) chia hét cho 3 0.25
Vay A chia hét cho 3 vé1 moi s6 tu nhién n 0.25
b. (1.5 diém) Ta c6 8x+8y+8z<8x+9y+10z=100 U x+y+z<12.5 0.25
0 x+y+zs 12 0.25
Ta c6 x+ty+z>11 va x, y, z duong nén x+y+z=12 (1) 0.25
Ta c6 8x+9y+10z=100 (2)
Tu (1) va (2) ta c6 hé phuong trinh:
Ox+ y+z=12 Ox+ y+z=12 Ox+ y+z=12 0.5
3 H8x+ 9y+10z=100 %96+ yt+2z=100 Hy+ 2z= 4
(4.0 N A A 1 v 0.25
did Do X, y, z 1a cac s6 nguyén duong nén z=1; y=2, x=9 :

1ém) -
c. (1.5 diém) Ta c6 xy+4/(1+ x*)(1+ y*) = 1
Ty (1+y))+ 2xy(1+ )1+ y°) = 1 0.95
T XYY Y 2y (1 )1+ ) = 1 0.25
T XYy XY H2xy (1 )1+ %) = 0 0.25
XAy DAY (D) +2xy (1 21+ 77 = 0 023
0 x\/1+ y2+y\/1+ x’ 2:O 0.25
i x\/l+ y 4 y\/1+ x> =0 0.25

- 2 , X 2y _
a. (1.5 diém) Ta co Tt Ty 10 x(1+y)+H2y(1+x)=(1+x)(1+y) U
X+HXy+2y+2xy=1+y+x+xy
0 2xy+y=1 0.5
Ap dung bat dang thiic cosi ta c6 1=y+2xy2 22./y.2xy = 24/2x)° 0.25
T 12 8xy’l xy*s % 0.25
A CC__9 2 b —_ —_ 1 _— 1
Dau “=" xay ra khi y=2xy [ X=7 0 y=3 0.25
s Z .2 1 ) 1
4 Vay gié tri 16n nhat cia biéu thuce P la - khi x=y=—
(3.0 8 2 0.25
d ém) b. (1.5 diém) B 12‘1,56 chinh phuong nén 4B ciing 13 s6 chinh phuong 0.25

bit 4B=k* (k 1a s6 tu nhién) thi 4n*-4n+52=k* = (2n-1)* —k*=-51 0.25
= (2n-1+k)(2n-1-k)=1.(-51)=51.(-1)=17.(-3)=-3.17 0.25
Vin la sO tw nhién nén 2n-1+k>2n-1-k ta c6 cac hé PT:
2n-1+ k=1 1 02n-1+ k=3 2
o0 1- k= 51 Don-1-k=-17 )
12n-14 k=51 02n-1+ k=17 0.25
0 I C) I NG
N2n-1-k=-1 2n-1-k=-3
Giai cac he (1), (2), (3), (4) ta dugc n=-12; n==-3; n=13; n=4 0.25

Do n la céc sb ty nhién nén n0 {4 13

0.25




a. (1.25 diém) OC 1a tia phan giac cta goc 40 (T/c
tia phan giac)

OD Ia tia phan giac ctia moB (T/c tia phan

Gidac)

Ma 40M va MOB 14 hai goc ké bu

Nén OCU OD hay cop=90°

b. (1.25 diém) Tam giac COD vudng tai O va IC=ID

1 . . \
Suy ra OI=§CD (duong trung tuyén ing véi canh huyén)
Ta c6 AC//BD (cung vudng goc voi AB)
Suy ra tir gidc ABCD la hinh thang

0 OI la duong trung binh cta hinh thang
0 OI//AC U OI0 AB

c. (1.25 diém) Xét tam giac COD vuédng tai O

c6 OMD CD (CD la tiép tuyén)

Ap dung hé thuc luong ta c6 OM?>=MC.MD hay MC.MD=R>
C va D 1a giao cua cac tiép tuyén nén CA=CM, DB=DM
Suy ra CA.DB=R*

d. (1.25 diém) Ta c6 CA+DB=CD

Hinh thang ABCD ¢6 d6 dai canh AB khong doi

Nén chu vi hinh thang nhé nhét khi CD nho nhét

CD nhé nhat khi CD=AB

CD=AB khi CD//AB

CD//AB khi OMD AB; OM0 AB khi M 13 diém chinh giita ciia cung AC.




Dé 6n thi HSG 9 Tel: 0905.884.951 — 0929.484.951

UBND HUYEN HOAI NHON PE THI HOC SINH GIOI CAP HUYEN
PHONG GIAO DUC & PAO TAO Nam hoc 2018 — 2019
Mén: TOAN 9
Dé chinh thiic Ngay thi: 01/12/2018
Thoi gian lam bai: 150 phiit (khong ké thoi gian phat dé)

Bai 1. (4.0 diém)
2 +V3+6+V8+4
V2 +3+44

. Tinh gia tri cta biéu thic B= (1—2x +x*+x° —x4>

a) Thu gon biéu thiic: 4=

2
1 1

V2 +1-1 V2 +1+1
¢) Cho x=33+2v2 +33-2v2 va y=317+1242 +3[17-122 . Tinh gié tri ctia bidu thic:
C=x"+»—-3(x+y)+2018.

2018

b) Cho x =

Bai 2. (4.0 diém)
a) Tim céic s6 nguyén duong c6 hai chii s6, biét s6 d6 14 boi cta tich hai chii s6 ctia chinh s d6.

b) Chiing minh rang s6 tu nhién 4 =1.2.3.....2017.2018. 1+%+§—l—...—|— ! + chia hét cho

2017 2018

2019.
Bai 3. (5.0 diém)
3.1. Cho g, b, ¢ 1a cac s6 thuc duong théa méan diéu kién a> +5° +¢* =(a—b) +(b—c) +(c—a)
a) Tinh a+b+c, biét ring ab+bc+ca=9.
b) Chiing minh rang: Néu ¢ >a, c>b thi c>a+b.
3.2. Cho ba s6 duong x, y, z thdéa man x®" + y*° 4+ 22 =3 Tim gia tri 16n nh4t cta biéu thic:
E=x"+y"+2°.
Bai 4. (4.0 diém) Cho tam giac déu ABC c6 canh bang . Hai diém M, N 1an lugt di dong trén
hai doan thdng AB, AC sao cho A—M+A—N =1.D4t AM =x va AN = y. Chting minh rang:
MB NC
a) MN* =x*>+y> —xy.
b) MN=a—x—y.
¢) MN luén tiép xtc véi duong tron noi tiép tam giac ABC .
Bai 5. (3.0 diém) Cho tam gidc ABC c6 ba géc nhon ndi tiép dudng tron (0), goi M 1la trung diém

ctia canh BC, H la tryc tAm cla tam giac ABC va K 1a hinh chiéu vudng géc cia 4 trén canh

BC . Tinh dién tich cta tam giac ABC , biét OM = HK = % va AM =30 cm.

Truong THCS Pao Duy Tu Nam hoc 2018 - 2019
GV: Lé Héng Quéc "Di réi sé dén" Trang 1



Dé 6n thi HSG 9 Tel: 0905.884.951 — 0929.484.951

DAP AN THAM KHAO
Bai 1. (4.0 diém)
iy N2 ++3+6+/8+4
a) Thu gon biéu thic: 4= .
V2 +3+44

Lo giai.

2436484 N2HVBHEHV2(V2 43+ V4]

Ta cb: 4= = —14+42.
V2 +3+4/4 V2443444
b) Cho x = 1 2 1 . Tinh gia tri cta biéu thic B= (1—2x +x2+x° —x4>2018
V24+1-1 JV2+1+1
Loi giai.
Ta co: x= I 2 I = ; =2. Thay x= V2 vao bidu

V11 Wz eie (ﬁ+hﬂ@ﬁ+ug
thiic, ta duge: B= [1—2\/5 +(v2) +(v2) ~(v2) rms =(1-2VZ+2+2v2 4] =(-1)" =1.

¢) Cho x=33+2v2 +3-242 va y=Y17+1242 +17-1242 . Tinh gié tri cha bidu thic:
C=x"+y —3(x+y)+2018.
Loi giai.
3
e Ta cé x° :(d3+2\/§+d3—2\/§) =3+4+2V24+3x+3-242 =6+3x

3
va y3:(%/17+12ﬁ+%/17—22ﬁ) =17+1242+3.y+17—123/2 =34+ 3y
e Cong vé theo vé, ta duge: x° + y° :4O+3x+3y(:>x3+y3—3(x+y>+2018:2058.

> Vay C=2058 khi x=33+2v2 +33-2v2 va y=317+122 +317-1242 .
Bai 2. (4.0 diém)
a) Tim cac s6 nguyén duong c6 hai chii s6, biét s6 d6 14 boi ctia tich hai chii s6 ctia chinh s& dé.
Loi gii.
Goi s6 cAn tim 12 ab, theo dé, ta c6 10a+b=k.ab. (Trong d6: 1<a, b<9 va a, b, k€ Z").
10 10 10 10 1

— = Vil<b< < <9 - <k-=<10.
Suyra b o1 7 Vil<bs<9=1< 1_9<:>9_/e a_lO
k—— k——
a a a
Egk—lglo
.19 a 1 (5,5
Tu : ——k——c 5;2;5;5;10 .
10:k—=€cZ* ¢
a
1 (3k—5)=3 - =3
e Néu b——= > {Z 6 [ Ie:g (khong thoa) hodc {k=2 (théa) ——ab=36.
a —
h—6 b=6
Truong THCS Pao Duy Tu Nam hoc 2018 - 2019

GV: Lé Héng Quéc "Di réi sé dén" Trang 2




Dé 6n thi HSG 9 Tel: 0905.884.951 — 0929.484.951

=1
L a(k-2)=1 | q _
eNéu k——=2= —— k=3 (thoa) ——ab=15.

¢ b=5 b=5
(2k—5)=2 - =2
e Néu k—lzé:%[z. s [ /e:% (khong thoa) hodc {k=3 (thda) ——ab=24.
a =
b=4 b=4
=1
L a.(k—5)=1 ‘ : _
e Néu k——=5= ——1k=6 (thoa) ——ab=12.
a b=2
b=2
a=1
; 1 a.(k—lO)zl R —
e Néu k——=10= ——1k=11 (thoa) ——ab=11.
a b=1
b=1
Vay ab € {11;12;15;24;36} .
. . . . 1 1 1 D
b) Chi h ra 0 tunhién 4=1.2.3....2017.2018. |1+ =+ —+... +—— hia hét ch
) ng minh rang so6 tu nhién +2-|—3-|— +2017+2018 chia hét cho
2019.
Loi giai.
Taco B=123....n. 1+%+%+...+1] (*) 1a 6 tu nhién. That vay
n
e V6i n=1thi B=1€¢ N ——(x) dung.
e Véi n=2 thi B=3€N —— (%) dung.
e Gia su () dung khi n =k, nghia la B:1.2.3.....k.[1+%+%+...+%JEN.
e Can ching minh () dung khi n=k+1, nghia la B:1.2.3.....(/€+1).[1+%+%+...+%+1 c€N.
Ta c6 1.2.3.....(k+1).[1+l+l+...+L]:1.2.3.....[1+l+l+...+l].(/e+1)+1.2.3...../e.
2 3 k+1 2 3 k
1 1 1
123 |1+=+-+...+—|eN
[ 2 3 k]
Co6 {k+1eN —— BeN.
1.2.3....keN
A 1 1 1),. . n
Vay 1.2.3....n 1+5+§+...+— la s6 ty nhién.
n
L . 1 1 1) . 1 Iy ,o . .
Suy ra, v61 n=2k thi 1.2.3....2k|1+=+=+...+—| va 1.2.....k|1+=+...+—] la cac s0 tu nhién
2 3 2k 2 k
1 1 1 . .
+ +...+—|.(k+1)(F+2).....2k cling la cac sb tu nhién.
[k+1 k+2 2J< J(k+2) 8 '
¢ . 1 1
° A dun cac  chun minh  ta co: 1.2.....1009.{ 1+ —=+...+ —— a
b Tuns & [ 2 1mw]
[L—i-L—F +L] 1010.1011.....2018 ciing la céc s6 tu nhién
1010 1011~ 2018) 8 ' '
Truong THCS Pao Duy Tu Nam hoc 2018 - 2019
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1011:3 .
Ta c6 Y .1010.1011.....1342.....2018:2019
1342:673
1 1 .
—1.2...1009.[ 14+ = +...+——|.1010.1011.....1342.....2018:2019 .
[+2+ +1009]
(33 .
va !’ 12.3...673...1009:2019
673:673
12 1009[ L 1, ]10101011 2018:2019
2. 1010 Tomr T 501 1010101 T :2019.
> Vay s6 tu nhién A:1.2.3.....2017.2018.[1+1+1+...+L+ chia hét cho 2019.
23 2017 ' 2018

Bai 3. (5.0 diém)
3.1. Cho g, b, ¢ 14 cac s6 thuc duong théa méan diéu kién a* +5° + ¢ :(a—b)2 —|—(b—c)2 —|—(c—a)2
a) Tinh a+b+c, biét rang ab+bc+ca=9.
Loi giai.
T @’ +b* +* =(a—b) +(b—c) +(c—a) ——a® +b* +c* +2(ab+bc+ca)=4(ab +be +ca).
Ma ab+bc+ca=9 nén (a+b+c) =36—22sq4b+c=6.
b) Chiing minh rang: Néu ¢ >a, c>b thi c>a+b.
Loi giai.
Taco a® +b6 +c* =(a—b) +(b—c) +(c—a) & (c—a—b) =4ab.
Khong mat tinh téng quat, gia st: ¢>a >b. Khi d6, ta cé:
(c—a—b)2:4ab24b24:> c-a—b22b (1)
c—a—b<2b (2)
o (l)=c—a—b>0——c>a+b.
e (I)=c—a—b<-2b&c—a+b<0(x),md c—a>0 suyra (x) voli.
> Vay:néu c>a,c>b thi c>a+b.
2019 45,2019 4 22019 — 3 Tim gi4 tri 16n nh4t cta biéu thic:
E=x>+y" +2°.

3.2. Cho ba s6 duong x, y, z thoa man x

Loi giai.
Cach 1.
e Ap dung bat ding thic COSI ta c6 cac danh gia sau:
—l—) 22 P L 141 414...4+1>20194*. Dau "=" xay ra khi x=1.

2017V sol

—|—) Y 4y 141414 +1>2019y*. DAu "=" xay ra khi y=1.
2017 so1
+) 2% + 22 +141+14...41>20192%. Ddu "=" xay ra khi z=1.
2017 s01
e Khi dé: 6(x2019 +y2019 +22019)+6051 22019(962 +y2 +Zz) 20y 04y 2 +y2 +22<3,
Dau "="xayrakhi x=y=2z=1.
> Vay E dat gia tri I6n nhat bang 3 khi x=y=z=1.
Cach 2.
e Ap dung bat ddng thic COSI ta c6 cac danh gia sau:
Truong THCS Pao Duy Tu Nam hoc 2018 - 2019
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+) ™ 141414 41>673x%; P +1+141+...41>673y° va 27 +1+14+1+...41>6732°

672501 672 501 672 501

+) ™ 141414 41>2019x; ™ +1+141+...41>2019y va z*° +1+141+...41>2019z

ZOIésol 2015;501 2018V sol

2019 2019

e Khi dé: +> 2019 +y2019 4 7200 —}—20162673(963 +y3 —}—23> +20 1220 =3 P +y3 +2° <3.
Dau "="xayrakhi x=y=2z=1.
+) x2019-I—yzmg+22019+605422019<x+y—|—2) K204 200 1220 3 x+y+z<3.

Dau "="xayrakhi x=y=z=1.
COSI

eSuyra 6>x"+x+y +y+20 42z > 2<x2+y2+22)—>x2+y2+22 <3.

¥ =x
Dau"="xayrakhi {y’=y——x=y=2=1.
2=z

> Vay E dat gia tri 16n nhat bang 3 khi x=y=2z=1.
Cach 3. (St dung BDT HOLDER)

e Ap dung b4t ddng thitc HOLDER, ta c6

(x2019 +y2019 +Zzo19)<x2019 +y2019 +22019)32017 > (xz +y2 -I—ZZ)

X2019

2019

2019 2019
+y200 20103 32x2+y2+22.

32009 > (xz +y2 122 )2019

D4u bang xay rakhi x=y=2z=1.
> Vay E dat gia tri I6n nhat bang 3 khi x=y=z=1.
Bai 4. (4.0 diém) Cho tam giac déu ABC c6 canh bang . Hai diém M, N 1an lugt di dong trén

hai doan thdng 4B, AC sao cho %4—;—]2{ =1.Pat AM =x va AN = y. Chiting minh rang:

a) MN* =x*+y* —xy.

b) MN=a—x—y.

¢) MN luén tiép xtc véi dudng tron noi tiép tam giac ABC .
Loi giai.

AM _ AN AN x <=
. AM AN MB ~ NC NC x<a—x 2
Vi—4+— = —_— —x+y<a
MB NC AN_I_AM AM 1 y<a-—y <g
NC MB MB 2
Khong mat tinh tong quat ta gia st AM < AN . Ké MH 1 AC nhu hinh vé bén.
AM

Khi d6, ta c6 AH = AM.cos60° = —

a) Ap dung dinh li PYTAGO, ta c6:

© MN®= MH* + HN? = AM* — AH? +(AN — AH)’
— AM? + AN? —2AN.AH = AM* + AN? — AM.AN =x*+y* —xy=(x+y)' —3xy.

> Vay MN’* =x* 4 y* —xy:(x+y)2 —3xy (1)

b) Theo dé, ta co:

AM AN AB AC
e T 4 = 14+ 1=1
MB NC MB NC
Truong THCS Pao Duy Tu Nam hoc 2018 - 2019
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a a
_|_
a—x a—y

Thay (2) vao (1) ta duge: MN® :(x+y)2—2a(x+y)—|—a2 <:>(x—|—y)2—2a(x—i—y)—|—a2 :(a—x—y)2

= =3&ad’ —a(x+y)+a’ =3a’—-3a(x+y)+3xy ——a’ —2a(x+y)=—3xy (2)

» Vay MN:|a—x—y|:a—x—y Vix+y<a).
c) Goi K, E lan lugt 14 trung diém cta AB, AC.
D la tam duong tron noi tiép AABC.

(Z\/§ a

Ké DI 1 MN (I € MN). Khi d6 ta dé dang tinh dugc: DK:DE:T; MK:E—x; NEzg—y.

Ta co KM—i—NE:%—x+g—y:MN va (2><:>ax+ay—3xy:a(a—x—y).

KD.MK KE.NE AH.AN
® Saoun = 28nuxp — Samxo — Sanep — Sauy = PK.AK — - -

2 2 2
2
ik ax  DKMN _AHAN _a ﬁ_aﬁ.(a_x_y)_x\/gy
4 12 12 4
:1_\/23[ 2—a(a—x—y)—3xy]:1—\/2§[ax—i—ay—3xy]:%.(a—x—y):DK'zﬂ.

DI.MN _DK.MN
2
MN 1 DI —— MN 1a tiép tuyén cua dudng tron.
Bai 5. (3.0 diém) Cho tam gidec 4BC c6 ba géc nhon noi tiép dudng tron (0), goi M 14 trung diém

> Do d6

DI = DK . Suy ra DI 1a ban kinh dudng tron noi tiép, ma

cua canh BC, H 1a truc tam ctia tam gidc ABC va K la hinh chiéu vuéng goc cua A trén canh
KM

BC . Tinh dién tich ctia tam gidc ABC, biét OM = HK = e va AM =30 cm.
Loi gii.
e Goi D la trung diém cta AC.
Ta chiing minh dugc AAHB «» AMOD (3 cap canh

song song) A
AH:AB:Z HG =20G.
OM MD i D
e Goi G 1a giao diém cua AM va OH . Ta chiing
minh duge AAGH «» AMGO (g—g) H G\ 0O
AG HG AH BY% M c

2 AH =20M .

GM GO OM
e Dé dang chiing minh dudc ti gidc IMKH 14 hinh
chti nhat (hinh binh hanh c6 1 géc vuong).
= HO = KM —— HO =40M , suy ra 30G =40M .
e Ap dung dinh ly PYTAGO trong tam giac vuéng OGM , ta c6:

2
OM? +0G* = GM?* < OM* +%OM2 _AM

< 50M =AM ——0OM =6 cm..

Khi d6 OH =24 cm; AH =12 cm; AK =18 cm .
Ta c6 OC = 04 =~JOH* + AH? =124/5, tit d6 tinh duge BC =2MC =20C* —OM? =12419.

AKZ.BC _ 18.12419 ~ 108419 (em’).
Moi su gép y, xin nhin tin dén https:/www.facebook.com/lehong.quoc.12

» Vay Sy pe =

Truong THCS Pao Duy Tu Nam hoc 2018 - 2019
GV: Lé Héng Quéc "Di réi sé dén" Trang 6



PHONG GIAO DUC VA DPAO TAO  KY THI CHON HOQC SINH GIOI LOP 9
HUYEN LAI VUNG NAM HQC 2018 — 2019

PE CHINH THUC MON THI: TOAN
Thoi gian lam bai: 150 phut
Ngay thi: 25/11/2018

Ho va tén thi sinh:.......cccoeiiiiiiii, S6 bao danh:............ooeveeeeeuennnn,
Chit ky ctia giam thi 1:...............c...e. Chir ky cua gidm thi 2:......ccoovieiiienennn.
NOI DUNG DE THI

(Pé thi ¢é 02 trang, gom 5 cdu)
Cau I (4,0 diém)

1. Tinh A = (/8 =3v/2 + 245)(+/2 +1040,2)

2. Tim c4c sb tu nhién n sao cho B = n’+2n+18 1a s6 chinh phuong.

3. Vi a, b 1 cac sd nguyén. Ching minh rang néu a chia cho 13 du 2 va b
chia cho 13 du 3 thi a’+ b’ chia hét cho 13.

Cau Il (4,0 diém)

xWx -3 2(x-3) Vx+3
x k3 kil 3

dinh va rat gon biéu thire C.

1. Cho biéu thirc C = Tim diéu kién xac

2. a) Ching minh vx* + \/_(x + 4) v6i moi s6 thuc x. Dau dang
thirc xay ra khi nao?
. 1 r x
b) Cho a, b 1a c4c so thuc thda min a’+ b’ > 3 Tim gia tri nho nhat cua

biéu thic D = va*+1+/b*+1

Céu ITI (4,0 diém)

1. Giai cac phuong trinh sau:

a) x' +2x’ =4x+4

b L Vx T2 LV

2. Giai bai toan sau bang cach lap phuong trinh:

An dy dinh di tr A gién B bang xe dap dién trong khoang thoi gian nhat
dinh. Néu An di v6i véan toc 20 km/h thi dén B s6m 12 phut. Néu An di voi van
toc 12 knvh thi dén B tré 20 phut. Tinh quang dudng AB va thoi gian du dinh di
ltc dau cua An.



Cau IV (4,0 diém)
1. Chg hinh vuéng ABCD va diém M thu@c canh BC (M khac B, C). Mot
duong thang di qua A va vudng goc voi AM cat CD tai N.
a) Chimg minh BM = DN.

b) Tinh ti s6 AM
MN

2. Cho tam giac ABC, dudng cao AH. Trén tia ddi tia AH 1iy diém D sao cho
AD = BC. Tai B ké BE 1 AB sao cho BE = AB (E va C thudc hai ntra mat
phing d6i nhau tir bo 1a AB). Tai C ké CF L AC sao cho CF = AC (F va B thudc
hai ntra mat phang doi nhau tir bo la AC). Ching minh rang ba duong thang DH,
BF va CE dong quy.

Cau 'V (4,0 diem)

Cho dudng tron (O ; R) va mot diém A & ngoai dudng tron. Tir mdt diém
M di dong trén duong thang d vudng goc voi OA tai A, ve& cac tiep tuyén ME,
MF véi duong tron (O) (E, F la cac tiep di€ém). Duong thang chira duong kinh
cua duong tron song song voi EF cat ME, MF lan lugt tai C va D. Day EF cat
OM tai H, cat OA tai B.

1. Ching minh rang: OA.OB khong doi.

2. Chimg minh EF ludn di qua mt diém c6 dinh khi M di chuyén trén duong
thang d.

3. Tim vi tri cia M trén duong thang d dé dién tich cia AHBO 16n nhat.

Luwu y: Thi sinh khong dwoc s dung tai lieu. Giam thi khong gidi thich gi thém.



PHONG GIAO DUC VA PAOTAO  HUONG DAN CHAM VA THANG PIEM

HUYEN LAI VUNG KY THI CHQON HQC SINH GIOI LOP 9
L NAM HQC 2018 — 2019
Huong dan cham gom 04 trang MON: TOAN

I. HUONG DAN CHUNG:

1. Hoc sinh lam bai khong theo cach néu trong hudng dan chim nhung
dung, chinh x4c, chat ché thi cho du s6 diém cua cau do.

2. Viéc chi tiét hoa (néu c0) thang diém trong hudng (}ﬁn chém phai dam
bao kh@ngrlém sai I¢ch hudéng dan cham va phai dugc thong nhat thuc hién
trong t0 cham thi.

3. Piém toan bai tinh theo thang diém 20, 1am tron s6 dén 0,25 diém.

II. PAP AN VA THANG DPIEM

Noi dung Diém
Caul 4.0
1. Tinh A= (+/8 =32 + 24/5)(+/2 +10,/0,2) 1,0
A =(/8-3v2+2/5)2 +10,0,2)
= (242 =332 + 24/5)(/2 +20) 0,25
=25 =2)(2V5 +42) 0,25
=25y -2y’ 0.25
=20-2=18 0,25
2. Tim céc s6 tu nhién n sao cho B = n’ +2n +18 1a s6 chinh phuong. 1,5
biat n” +2n+18=a’ (aeN, neN) 0,25
a’—(n+l)’ =17 0,25
< (a+n+1)(a—n-1)=17 0,25
Vi aeN, neNnén (a+n+1)>(a—n—1); 17 1a s6 nguyén t0. 0,25
Suyra: a+n+1=17 (*) 0.25
va a—n—1=1 hay a=n+2 ’
Thay a =n+2 vao (*) tinh dugcn="7 0,25
3. Véi a, b 1a cac s nguyén. Chirng minh rang néu a chia cho 13 du 2 15
va b chia cho 13 du 3 thi a’+b? chia hét cho 13. ’
Do: achiacho 13 du 2 nén a=13x+2 (x € Z) 0,25
b chia cho 13 du 3 nén b=13y+3 (yeZ) 0,25
Suy ra: a’+b’= (13x+2)°+(13y+3)’ 0,25
= 169x°+52x+4+169y°+78y+9 0,25
= 13(13x*+4x+13y°+6y+1) =13.K : 13 0,25
Vay: a’+b” chia hét cho 13 (dpcm) 0,25




Noi dung Diém
Cau Il 4,0
1. Cho bidu thirc C = xVx -3 2(Jx -3) Jx +3 . Tim didu kién
X - 2\/; -3 \/; +1 3 \/— 2,0
xac dinh va rat gon biéu thac C.
_ xx3 2(0x3) Vx#3 025
Wx+DEx3)  Jx+l x -3 ’
Diéu kién xac dinh: x>0 va x #9 0,25
oo xvx-3 - 2(Vx-3)%- (Wx+3)(Wx +1) 025
(x+1)(/x-3) ’
xVx-3 - 2x+124/x - 18 -x - 4/x -3
— 0,25
(Vx+D(x-3)
xv/x - 3x + 8/x - 24
— 0,25
(Vx+D(/x-3)
x (Wx -3)+8 (Vx - 3)
_ 0,25
(Vx+D)(/x-3)
(Vx -3) (x +8)
— 0,25
(x+1)(/x-3)
_ x+38 0.95
Jx+1) ’
2a) Chung minh vx*+ 1 (x*+ 4) véi moi sé thyc x. 1,0
Jﬁ
Ta co Vx*+1 ZL(XZM) >0 < 17(x*+1)>(x*+4)*>0 0,25
J17
Ma 17(x*+1)—(x*+4)° = (4x* -1)*> Ovéi moi X 0,25
Vay 17(x*+1) > (x>+4)* hay Vx*+1> (x*+4) 0,25
J_
Déu “=" xay ra khi va chi khi x = i% 0,25
2b) Cho a, b 1a cic s6 thuc thoa mén a’+ b’ Z%. Tim gi4 tri nho nhét 16
ctia biéu thie D = Va*+1+vb*+1.
Ap dung két qua cau 2a) ta c6 D > \/_ (a’+ b*+8) 0,25
Ma aerbZZl Suy ra DZL(lJrg):ﬁ 0,25
2 V17 72 2
0,25-
Vay GTNN cua D 1a \/? khia=b=% ():25




Noi dung Diém
Cau III 4,0
1a) Giai phuong trinh: x* +2x* =4x + 4 (1) 1,0
(Hhex* +2x° +x° =x" +4x + 4 0,25
Sx(x+1) =x+2) 0,25
x(x+1)=x+2 x* =2
( ) |, 2 0,25
x(x+1)=-(x+2) X +2x+2=0
VxeR thi x’+2x+2=(x+1)+1>1>0 0.5
nén tur (2) suy ra phuong trinh da cho c6 nghiém x = +2 ’
1b) Giéi phuong trinh: — + VX +2 = = + V2x+ 1 (3) 1,5
X X
x#0 x#0
Piéu kién xac dinh: { x+2>0 < 1 0,25
+120 T2
B l+x°Vx+2 =x+x’V2x+1 0,25
S 1-x)+x*(Wx+2-2x+1)=0 0,25
l-x
< (1-x)+x° =0 0,25
( ) Jx+2 +2x+ 1
2
X
< (1-x)(1+ =0 (4 0,25
(1-2)¢ \/X+2+\/2X+1) ©)
x#0 5
X
Do ,do do 1+ >0 nén tr (4) suy ra phuon
xz—% Jxt2 td2xt (4) suy ra phuong | - »s
trinh da cho c¢6 nghiém x = 1 (thda diéu kién xac dinh).
2) Giai bai toan bang cach lap phuong trinh:
An dy dinh di tir A dén B bang xe dap dién trong khoang thoi gian
nhat dinh. Néu An di voi van th 20 kzn/h thi dén B sém 12 phut. Néu [P
An di v6i vén toc 12 knv/h thi dén B tré 20 phut. Tinh quéng duong AB
va thoi gian du dinh di lac dau cta An.
Goi x (gi0d) 1a thoi gian du dinh di lac dau (x>0). 0,25
Theo dé bai c6 phuong trinh: 20(x - %) =12(x + %) 0,5
<20x-4=12x+t4 < 8x=8 < x =1 (nhan) 0,25
Vay: Thoi gian du dinh 1a 1 (gi0)
0,5

Quang duong AB dai: 20.(1 - %) = 20.(%) =16 (km)




Noi dung Diém
Cau IV 4,0
1. Cho hinh vuéng ABCD va diém M thudc canh BC (M khéc B, ©).| 5
Mot duong thang di qua A va vuong goc voi1 AM cat CD tai N. ’
A B
: »
M
-
N D C
a) Chirmg minh BM = DN. 1,0
AABM va AADN c: 05
AB=AD; ABM = ADN =90°; BAM = DAN = 90° - MAD
Nén AABM = AADN . Suy ra: BM=DN 0,5
b) Tinh ti s6 AM 1,0
MN
Vi AABM = AADN, suy ra AM = AN hay AAMN vuéng cén tai A. 0,5
Dodé.AM_x/AMz_ VAM? JAM® 1 42 0.5
MN  JMN*  JAN?+AM? V2aM? 2 2
2. Cho tam gidc ABC, duong cao AH. Trén tia ddi tia AH lay diém D
sao cho AD = BC. Tai B ké BE L AB sao cho BE = AB (E va C thuoc
2,0

hai nira mat phang d6i nhau tir bo 1a AB). Tai C ké CF L AC sao cho
CF = AC (F va B thu¢c hai nira mét phang doi nhau tu bo la AC).
Chung minh rang ba duong thang DH, BF va CE dong quy.

D




Noi dung Diém

A DAC va A BCF c6: 0.5
DA=BC (gt) ; AC = CF (gt) ; DAC = BCF = 90° + ACH
Nén A DAC = ABCF. Suyra C, = F 0
Ma C, + C, =90 (gt). Suyra F + C, = 90"
Goi I 1a giao diém cta BF va DC. Trong A CIF ¢6 F + C, = 90". 05
Suy ra CIF = 90°hay DC L BF
Chung minh twong tu ta dugc DB 1. CE 0,25
Trong A DBC c6 DH, CE, BF la cac duong cao nén chung dong quy. 0,25
CauV 490

~ Cho duong tron (O;R) va mot diém A ¢ ngoai dudng tron. Tir mgf)t
diém M di dong trén duong thang d vudng goc voi OA tai A, vE cac tiep
tuyén ME, MF v6i dudng tron (O) (E, F 1a cac tiép dlem) Duong thang
chira dudng kinh cua duong tron song song vdi EF cit ME, MF lan luot
tai C va D. Day EF cat OM tai H, cat OA tai B.
1. Chtng minh rang OA.OB khong doi. 2,0

. [OE=OF(=R) ‘ q
Ta co: = OM la trung truc cia EF = OM L EF 0,5
ME = MF
AHOB ~ AAOM = OB _OH = OA.OB=0OH.OM (1) 0,5
OM OA
AEOM vuong tai E, duong cao EH nén OE> =OH.OM (2) 0,5
0,5

Tir (1), (2) suy ra: OA.OB = OE* = R? (khéng d6i )




Noi dung Diém
2. Chimg minh EF luén di qua mot diém c6 dinh khi M di chuyén trén | |
duong thang d. ’

R? . .
Vi OA.OB =R* = OB = oA ma R khong d6i, OA khong d6i do d6 OB | () 5
khong d6i ma O ¢d dinh nén B ¢d dinh .
Vay khi diém M di chuyén trén dudng thang d thi EF ludn di qua diém 0.5
c0 dinh B. ’
3. Tim vi tri cia M trén duong thang d dé dién tich cia AHBO 16n nhét. 1,0
Goi K 1a trung diém ctia OB, ma ABHO vuéng tai H nén ta c HK=% 0.25
Do OB khong d6i nén HK khong doi.
. . HN.BO

Ké HN1BO, tacod SABHO:T | 0.25
Vi BO khong doi, nénS,;, 16n nhat < HN16n nhat.
Ma HN <HK, ddu “=" xayra < N=K. 0,25
Vay S, 16n nhit < AHBO vuéng can tai H. 0.5

< MO tao voi OA mot goc 45°

—-Hét—




PHONG GD&PT TAM DUONG KY THI CHON HQC SINH GIOI LOP 9 CAP HUYEN

NAM HOQC 2018-2019

PE CHINH THU'C PE THI MON: TOAN

Thoi gian lam bai: 150 phiit (khéng ké thoi gian giao dé)
Pé thi nay gom 01 trang

Chu y: Thi sinh khong dwgc sir dung may tinh cim tay.

J§+1Jr 2% +2+5\/§
Ix=2 Ix+2  4-x

Cau 1. (3,0 diém) Cho biéu thirc: P =

Tim x dé P c6 gia tri bang 2.

A L2 , . N £ ., X , . 1 1 1 .
Céau 2. (2,0 diem) Chlirng minh rang néu a, b, ¢ la cac so thuc théa man: E+B+E: 2 va
1 1 1
a+b+c=abc thi: ¥+F+c_2:2'

Cau 3. (2,0 diém) Tinh téng: S =\/1+£2+i2 +\/l+i2+i2+ ....... +\/l+ L ~+ L -
1© 2 2° 3 2018 2019

Cau 4. (2,0 diém) Giai phuong trinh: X +x+12y/x+1=36
Cau 5. (1,0 ¢iém) Chiang minh rang véi moi s6 nguyén duong n thi:
3n+2 _2n+2 +3n _ 2n 10
Cau 6. (2,0 diém) Giai phuong trinh nghiém nguyén:
x* + Xy —2017x—2018y —2019 =0

Cau 7. (1,0 diém) Chom, n 1a cac s6 tu nhién va p 1a s6 nguyén t6 thoa min:

mp 1= m ; n Chtrng minh rang khi d6 n + 2 1a mét sb chinh phuong.
A z — o2 11 g
Céau 8. (2,0 diem) Cho cac so thuc duong a, b, ¢ thoa man b E+E. Tim gia tri nho nhat
. a+b c+b
2 A /4 : P — +
cua biéu thuc 2a—b  26c_b

Cau 9. (3,0 diém) Cho hinh vudng ABCD c6 AC cit BD tai O. Goii M 1a diém bat ky thudc
canh BC (M khéc B, C). Tia AM cat duong thang CD tai N. Trén canh AB liy diém E sao
cho BE = CM.

a) Chting minh rang: A OEM vudng can.

b) Chung minh: ME song song v&i BN.

¢) Tir C ké CH vuodng goc voi BN tai H. Chitng minh ba diém O, M, H thang hang.
Cau 10. (2,0 diém) Can dung it nhit bao nhiéu tAm bia hinh tron c6 ban kinh bang 1 dé
phu kin mdt tam giac déu cd canh bang 3, véi gia thiét khong duoc cit cac tim bia?

HOQ 161 thi SRt SBD:..ooiiiie Phong thi................



PHONG GD&DPT TAM DUONG

Nam hoc: 2018 — 2019
Mon Toan

Huwéng din chung: N i
-Hoc sinh gidi theo cach khac ma dung, dam bao tinh logic, khoa hoc thi giam khao van cho diém

16i da.

HUONG DAN CHAM THI CHON HSG LOP 9

-Cdc cdu hinh hoc, hoc sinh khong vé hinh hodc vé hinh sai phan nao khéng cham diém phan doé.

Cau Néi dung Pi¢m
Biéu thirc c6 nghia khi x> 0;x = 4 0,25
p= \/;+1+ 2/x +2+5\/;= \/;+1+ 2Jx ~ 2+5+4x 0.5
Vx-2 Ax+2 4-x Jx-2 Jx+2 (Vx+2)(vx-2) ’
(o) 2(E2) s
- + - J
() 2] ()
Cx4+3x 42420 —4x —2-5Vx 05
(Vr+2)(x-2) |
1 3x-6
__Bbix 0,25
(Vr+2)(x-2)
_ Wx(Vx-2) 0.25
(Vr+2)(x-2)
_ 3x 0,25
Jx+2
, 3Wx
Do d6: P=2 < —2o3x=2Vr+4oJr=4<x=16 (tm) 1
\/;+2
2
Tu l+1+1=2 = (l+l+lj =4 0.25
a b c a b c ’
%+%+%+2(L+L+Lj:4 0,25
a b c ab bc ca
iz+i2+i2+2(a+b+cj=4 *) 0,25
a b c abc
2 maa+b+c=abc 0,25
a+b+c_1
abc 0,25
Nén tr (*)= i+i+i+2—4
a bt 0,25
1,11,
= a2 +b_2+cz_ 095
" 2(n+1)° 1) +n’
Vo’riVneNtaco':l+i2+ : 2=n(n+)+(n+2)+n 0.25
3 n (n+l) nz(n+l) ’
0,25




(n+1)2 + n(n+l)

n (n 1)2
(n2+n+l) 1 1Y 0,25
=—2=(1+———j
nz(n+l) n n+l
Suy ra 1+%+%=1+1— ! (d01+l— >0VneN) 0,25
n (n+l) n n+l n n+l
Ap dung Kkét quatrén véin=1;2;........... ;2019 ta co: 0,25
S:(l+l—l)+(l+l—l)+ ...... +(1+L—Lj 0,5
1 2 2 3 2018 2019
2019 —2018 208 0,25
. 2019 2019
bicu kién : x > -1 025
Pit t=vx+1 PK:t> 0) o x=t -1 0.25
Phuong trinh da cho tro thanh :  t* - £+ 12t - 36 =0 0,25
ot (t-6) =0 0,25
o (t-2)(t+3)(F~t+6)=0 0,25
[rm2=0_[r=20/m) | 0.25
t+3=0 t=-3<0 (loai)
L2 _ 1 o 23 .
(Vit —t+6 —(t-E ) +7>0 VOl V t)
Voit=2 = x=3(théaman) 0,25
Vay phuong trinh da cho c6 mot nghi¢ém x =3 0,25
Ching minh: 3" —2""? +3" —2":10 véi moi n nguyén duong
Ta c6: 37 —2"7 +3" =2" =(3"7 +3") (2" +2") 0.5
=3"(3+1)-2""(2"+2)
=3"10-2""10
=(3"-2"").10110 v&i moi n nguyén duong 0,5
Ta c6: x2 +xy—2017x—2018y—2019 =0
< x2 +xy+x-2018x—2018y —2018 =1 0.5
SX(x+y+1)-2018(x+y+1)=1 0’25
< (x-2018)(x+y+1)=1 0225
Vi 1=1.1=(-1).(-1) nén ta c6 2 TH sau: 0,25
-2018=1 =2019
TH1: !
x+y+l=1 y=-2019 0,25
-2018=-1 =2017
TH2: ! 0,25
X+y+1l=-1 y=-2019 ’
KL: PT c6 2 nghiém nguyén (x;y) la: (2019;-2019) va (2017;-2019) 0.25
Theo bai ra: —2— = 7" P’ = (m-1)(m+n). 0.25
m—1 P ’
Vi m, n 1a cac sb ty nhién nén  m+n > m-1 005

Mit khac p 1a s6 nguyén t6 nén chi co 2 trudng hop: p*=1p"=p.p




, m—1=1 m=2 ) 0,25
Do d6 suy ra: , & , = nt2=p".
m+n=p m+n=p 025
Vi p 12 s6 nguyén t6 nén n+2 1a sd chinh phuong. Vay c6 dpem. ’
Vi 2 1 N | b 2ac
i —=—+—nén b=
a c¢ a+c 0,25
N 2ac
Do d a+b ¢ a+c @ +3ac a+3c
040 . b 5 2ac 24> 2a
a J—
a+c
N 2ac
Va: c+b ¢ a+c _C+3ac_c+3a 0.25
" 2c-b ) 2ac 2¢* 2c
C p—
a+c
Suvra: P a+b c+b a+3c+c+3a ac+3c¢’ +ac+3a’ 0,25
u . = = =
Y 2a—b 2c-b 2a 2c 2ac
B 3(02 "‘CZ)"‘zaC o 3.2ac+2ac _8ac _ 4
2ac B 2ac 2ac o ?
Vay P>4 v&i moi a, b, c thoa man d€ bai. Dau bang xay ra khi: a=b=c
Vay GTNN cua P la 4 khi a=b=c 0,25
A E B
H
o 2
M
HV
H
1
D
C N
a) Xét AOEB va AOMC, ta co:
OB = OC(vi ABCD la hinh vuong).
B =€ =45°
BE = CM (gt)
Suy ra AOEB =AOMC (c.g.c) 025
= OE=0M va 0, =0; 0,25
Lai c6 0, +6; =BOC=90° (vi t&r giac ABCD la hinh vuéng) 0,25
= 0,+0,=90° < EOM =90° két hop v6i OE = OM = AOEM vudng can tai O. 0,25
b) ViAB//CD = AB// CN = M _BM (oo BL 70- 161) (%) 0,25
MN MC
Ma BE = CM (gt) va AB = BC = AE = BM thay vao (*) 0,25
Taco: —= AE
"MN EB 0,25
— ME // BN (theo DL Ta-lét d4o) 0,25

¢) Goi H’ 14 giao diém cia OM va BN




Tir ME // BN = OME = OHB (cidp goc ddng vi)
Ma OME =45° vi AOEM vudng can tai O

— MHB =45° = €, = AOMC o> ABMH’ (g.g) 0,25
_, OM _MC 4 & hop voi OIMB = EME (hai goc dbi dinh)
OB MH' 0,25
— AOMB v ACMH’ (c.g.c) = MH'C = OBM = 45°
Vay BH'C = BHM + MH'C =90° = CH' L BN tai H’ 0,25
Ma CH ciing vudng goc voi BN tai H = H = H’ hay ba diém O, M, H thang hang 0.25
(dpcm).
Gia st AABC la tam giac déu c6 canh bang 3.
A Chia mdi canh tam gidc ABC thanh ba phan
bang nhau. Nbi cac diém chia bdi cac doan thang
song song voi cac canh. Tam gidc ABC dugc chia
thanh 9 tam giac déu c6 canh bang 1 nhu hinh v&. 0,5
Goi I, J, K 1an lugt 1a 3 diém trén céc canh BC, CA,
AB sao cho BI = CJ = AK = 1. Ba duong tron ban
10 kinh 1, tdm tuong tng 1a I, J, K s€ phu kin dugc | 0,5
B I Cc  tam gidc ABC (mdi hinh tron s& phu kin duoc ba
tam déu canh 1). Nhu vdy dung ba tam bia hinh
v tron ban kinh 1 s€ phu kin dugc tam giac ABC. 0,5
* S6 tAm bia it nhat phai dung 1a 3, vi néu nguoc lai s& co hai trong ba dinh ctia tam
giac ABC cung thudc mot hinh tron ban kinh 1. Diéu nay khong thé xay ra do canh
ctia tam giac ABC bang 3. 0,5




PHONG GD&PT THACH HA PE THI HQC SINH GIOI HUYEN
NAM HOQC 2018 — 2019

PE CHINH THUC Mon thi: Toan 9

(Thoi gian lam bai: 150 phut)

Cau 1. (4,5 diem)
L. Tinh gid trj biéu thirc A=(4++15)(v10-6)y4-+15

2. Tim diéu kién xac dinh cua cac biéu thirc sau:

M = 2018 N = —-2019
Jx?-2x-3 X—+2X+3

Cau 2. (3,0 diém) o
1. Cho 3 s0 a, b,c khac 0, théa man a + b+ ¢ = 0. Chirng minh hang dang thuc:

1 1 1 j1 11

S+t ==+

a~ b ¢ Ja b c

. Tinh gia tr1 cua bi€u thic: B = 7y 2 T T 20187 20192
Cau 3. (4,5 diem)

1. Cho da thuc f(x), tim du cua phép chia f(X) cho (x-1)(x+2). Biét rang f(X)
chiacho x - 1 du 7 va f(x) chia cho x + 2 du 1.

2. Giai phuong trinh: xX*- 3+ 2x+6=0

3. Tim nghiém nguyén ctia phuong trinh: 5% +y? = 17 — 2xy
Cau 4. (3,0 diém)

Cho a, b, ¢ 14 d6 dai ba canh ctia tam giac. Chimg minh rang:

a b C
a) + + <2
b+c c+a a+b
1 1

b) : : la do dai 3 canh ciia mgt tam giac.
a+b b+c c+a

Cau 5. (5,0 diém)

1. Cho tam giac ABC vudng tai A, duong cao AH, trung tuyén AM, phan giac
Al. Tinh HI, IM; biét rang AC= 4/3AB va dién tich tam giac ABC la 24 cm?

2. Qua diém O nam trong tam gidc ABC ta vé& 3 duong thang song song véi 3
canh tam gi4c. Puong thang song song véi canh AB cét canh AC, BC lan luot tai E
va D; duong thang song song véi canh BC cat canh AB va AC lan luot tai M va N;
duong thang song song véi canh AC cat canh AB va BC lan luot tai F va H. Biét dién
tich cac tam giac ODH, ONE, OMF lan luot 14 a2, b?, ¢%

a) Tinh dién tich S cua tam giac ABC theo a, b, ¢

b) Chitng minh S < 3(a? + b? +¢?)

Hovatén hoc sinh:............ccccooviviiveiiiiiiniiieieiieiieee o SBD
(Can bo coi thi khong gidi thich gi thém, hoc sinh khong dwoc sir dung may tinh bo tii)



‘ SO LUQC GIAI
bé thi chon HSG cép huyén nam hoc 2018 — 2019
Mon: TOAN 9

Pap an

Ta c6A=(4+i5)(+A0-B)\4-i5 = \/4+\/_(\/4+\/_\/4 )(J_ J6)

A=\/4+\/1_5.1.«/§(\/§—\/§)=\/8+2\/1_5.(\/§—\/§)

A=(B+B).(v5-\3)=5-3=2

Piéu kién xé4c dinh cia M 1a x> —2x—-3>0

< (x+1)(x—=3>0

{x+1>0 {x+1<0
& hoiac

Xx—3>0 x—3<0
{x>3
=
x<-1
X 2Xx+3>0
Diéu kién xac dinh cua N 1a S X>2X+3>0 (*
) ) { —J2x+3>0 ®)
X >
¢>x2>2x+3¢3x2—2x—3>0¢>{ (**)
x<-1

Tir (¥) va (¥*) ta duoc X > 31a diéu kién xac dinh cia M

4. 1+£+1 1 +i+i+2 i+i+i
Taco | 3 p ¢ a2 b ¢l ab bc bc

1 1 1 Cc a b 1 1 2(@+b+c) 1 1 1
=gttt 2 =t z+— Sttt
a- b° ¢ abc abc abc a- b° ¢ abc a~ b° ¢
A 1+1+1 1,11
Vay a®> b* ¢ |la b c
N I N S O W

€0 cau a) Ta co a’> b*> ¢ |la b ¢ |la b a+b )
Ap dung (*) ta co:

11 11 11 11111 111

tot= St =+t —|=-+--= (Vi -+--2>0)

P22 NP 1 (<2 11 (2 112 112
Tuon tU:Q/l+—+— E—l +—-|-— % P

g 22 32 2 3’ 2 2 1 9""

e
2018° 20192 1 2018 2019
Suy ra B=2019— 1 _ 4076360
2019 2019

X*- 3x°+ 2x+6=0
U (x+1)(x*- 4x+6)=0




Ux+1=0 (1) hoic x*—4x+6=0 (2)

DU x=-1

(2) U (x- 2°+2=0.Do(x- 2)°+ 2! 0 "x nén pt nay v nghiém.

Vay tap nghiém cua phuong trinh da cho la S= § 1}

Vi (x- 1)(x+ 2)= x*+ x- 2 la da thirc bac 2 nén f(X) : (x—1)(x+2) c6 da thic du dang ax + b

bat f(X)=(x-1D)(x+2).9(x)+ax+b

Theodéraf(x): (x-1)du7 = f)=7<a+b=7 (1)

fxX): (x+2)dul = f(-2)=le-—2a+b=1 (2)

T (1)va(2) = a=2vab=5.

Vay f(x) : [(x- )(x+ 2)]duoc du la 2x +5

BX? +y2 =17 — 2xy < 4x2 + (x +y)? =17

= 4x* <17 = x* < % Vi X2 1a s6 chinh phuong nén x* = 0; 1; 4

Néu x> =0 = (x +y)? =17 (loai)

Néux?=1 = (x +y)* = 13 (loai)

Néux’=4 = x=2hodcx=-2
X=2= (2+y)?’=1=y=-3hoicy=-1.
X=-2= (-2+y)’=1 = y= 3hoicy=1.

Vay phuong trinh c6 nghiém : (X; y) = (2; -3), (2; -1), (-2; 3), (-2; 1)

Vi a, b, c 1a ba canh cua mét tam gidcnén b+c>a
<a(b+c)>a’<ab+c)+ab+ac>a’+ab+ac

o 2a(b+0) > a(a+h+c) e < 22
b+c a+b+c

. b - 2b c _ 2C

uong tu ta cung co: ;

ng g c+a a+b+c b+a a+b+c
a b c 2a 2b 2C

=2 (dpcm)

Suy ra: + + < + +
b+c c+a a+b a+b+c b+c+a a+b+c

Tac6a+b>c

1 +1 S 1 N 1 2 S 2 1
b+c c+a b+c+a c+a+b a+b+c (a+b)+(a+b) a+b

1 1 1 1 1 1
+ > - + >
c+a a+b b+c’ a+b b+c c+a

Chirng minh tuong tu ta c6

1 1
Vay

; ; la d6 dai 3 canh cua mot tam giac (P
“a+b b+c c+a i : i g (Bpem)

Do AC= % AB (gt) va AB.AC = 2S =48, suy ra AC =6 (cm); AB =8(cm).
Ap dung dinh 1i Pitago trong tam giac vuéng ABC ta tinh duwgc BC = 10 cm, suy ra AM =5 (cm)
(1)

Ap dung tinh chat giita canh va duong cao trong tam giac vuong ABC ta tinh dugc

AB’
BH = =3,6 2
= =36(m) )

Ap dung tinh chét dudng phédn gidc cua tam giéc ta c6




IB AB B AB IB 6 30

- = &S—=——-=1IB==cm(3)

IC AC IB+IC AB+AC 10 6+8 7

Tu (1), (2) va (3), ta c6 I nam gitra B va M; H nam

gitta Bval A
4,8

Vély: HI=BI-BH :7 cm

MI =BM - BI =$Cm

Ta c6 cac tam giac ODH, EON, FMO dong dang voi tam giac ABC
Piat Sasc =d?.
2 2

Ta co: Soi:a_zz[m) :E:m’

e d BC d BC

2 2 2
SEON :b_zz[o_N) :(H_Cj :>E:H_C ; Tu'ovngtu'
S d B BC d BC
c_BD
d BC

a+b+c DH+HC+DB
d BC B
Vay S=d’=(a+b+c)?

Suy ra: l=>d=a+b+c

B

Ap dung BDT Cosy, ta c6: @ +b? >2ab; b® +¢? >2bc; a’®+c? >2ac
S=(a+b+c)>=a’*+b*+c*+2ab+ 2bc+2ca
S<a’+b*+c® +(a* +b*) +(b* +c?) +(c* +a*) =3(a” +b* +¢c?)

Dau “=" x4y ra khi a = b =, hay O | trong tdm ciia tam giac ABC

Luwu y: Hoc sinh lam cach khac ding van cho diém t6i da;
Diém toan bai quy tron dén 0,5.






