SO GIAO DUC VA PAO TAO KI THI CHON HQC SINH GIOI
BINH PHUOC CAP TINH LOP 9 NAM HOQC 2022 - 2023
MON: TOAN
Thoi gian 1am bai: 150 phat (Khéng ké thoi gian phdt dé)
Ngay thi: 18/03/2023

PE CHINH THUC

(Pé gom c6 01 trang)

Cau 1: (5.0 diém).

1.Chobiéuth1’rcP:(\/;_3 Jat2  9-x ].(1_3&—9]

+ — :
2-Jx 34Jx x+x-6 x—9

a) Tim diéu kién xac dinh va rat gon biéu thirc P.

b) Tinh gia tri ctia biéu thirc P khi x = \/5—\/3— 13—

2.Cho x,y,z labasothuckhacO thoa man l+1+——0
X y z

zx Xy

Chung minh rang: —Z+—2+—2—3.
x Yy oz

Ciu 2: (5.0 diém).

1. Giai phuong trinh: V3x+1-+vx+3+1-x=0.
X+ + 2%y

2. Giai h¢ phuong trinh: X+y

Jx+y=x"—y
3. Cho duong thang (d):mx+(m—1)y—2m+1=0 (v6i m 1a tham s6). Tim diém c6 dinh
ma duong thang (d) luén di qua v6i moi gia trj ctia m .
Céu 3: (5.0 diém). Cho duong tron (O;R) va day cung BC ¢ dinh (BC <2R). DPiém 4

di dong trén duong tron (O;R) sao cho tam gidc ABC nhon. Ké duong cao 4D va truc

=1

tam H cua tam giéc ABC. ’ i q

a) Duong thang chira phan gidc ngoai cuia gobc BHC cat AB, AC lan lugt tai cac diém
M, N . Chung minh tam giac AMN can.

b) Cac diém E,F lan luot 1a hinh chiéu cia D trén cac duong thang BH,CH . Cac
diém P.O 1an luot 12 hinh chiéu ctia D trén cac canh 4B, AC . Chung minh 4 diém
P,E,F,Q théng hang va 04 1L PQ.

¢) Pudng tron ngoai tiép tam giac AMN cat duong phan giac trong cua goc BAC tai
K. Ching minh duong thang HK lu6n di qua mot diém c6 dinh.

Cau 4: (2.0 diém). Cho tam gidc ABC cantai A, diém O la trung diém cia BC . Pudng
tron (O) tiép xtic v6i cac canh AB,AC lan luot tai E,F.Diém H chay trén cung nho
EF cua (0), tiép tuyén cua duong tron (O)tai H cit AB,AC lan luot tai M,N . Xéc
dinh vi tri cua giiém H dé dién tich tam giac AMN dat gia tri 1on nhat.
Cau 5: (3.0 diem). )

1. Cho a,b,cla ba s6 thuc duong, thod man ab+bc+ca=1.

Chung minh rang: §+ a'b’ +b'c® +c*a® > 2abc(a+b+c).
2. Giai phuong trinh sau v4i nghiém nguyén: x* +2y” +3xy+3x+5y-3=0.

o Thi sinh khong dwoc su dung tai liéu.
o Giam thi khong giai thich gi thém.



HUONG DAN CHAM Ki THI CHQON HQC SINH GIOI CAP TINH
NAM HOQC 2022 — 2023
Mon: Toan - Lép 9
(Hwdng dan va biéu diém gom 05 trang)

Ciu | Y Noi dung Piém
1 1 , _ _ _
(5.00) Cho biku thito p=|YE=3,3%+2__ 9—x ) [, 3vx-9
' 2-x 3+Vx x+/x-6 x-9
1.a | Tim diéu kién x4c dinh va rat gon biéu thic P.
x>0
Pxac dinh < {x =4 0.5
x#9
(Nx-3 Vx+2 a9 x—3Jx
2 Jx V43 xadr—6) | x-9 0.5
_ f 3, Vx+2 Jx-3) x
2 Jx Nx+d Nx—2) Jx+3 0.5
_x/;+2_ Jx _\/;+2 0.5
Jx+3 x+3 Jx '
1.b Tinh gié tri cia biéu thire P khi x=+/3—3-13-+/48 .
Tacd x=+3-3-y13-v48 =3 3-(243-1) =3-(V3-1)=1 0.75
J1+2
2= =3 0.25
2 \ £ 2 . o~ 1 1 1 , )
Cho x,y,z 1a ba so thuc khic 0 thod man —+—+—=0. Ching minh
X y z
rang E+—x+ﬂ—3
y Z
+ Chl'rng minh duoc bai toan: Néu a+b+c=0thi a* +5° +¢* =3abc 1.0
+ Vi +1+l—Ovaxy,z¢0nensuyraduoc1 %+i3=i
X y z ¥y oz
Do do VT = y—f+Z—)§+x—J;=xyz %+L3+L3 =xyz.i=3=VP(dpcm) 1.0
x y oz xy oz xyz
1 | Giai phuong trinh: \3x+1-+vx+3+1-x=0
. Diéu kién: x>—1 0.25
(5.0d) 3
Taco: V3x+1—-+x+3+1-x=0
2x-2 2 0.5
& +l1-x=0&(x-1 -1]=0 :
V3x+1+/x+3 ( )E\/3x+1+«/x+3 ]

x=1(N)
=
N3x+1+~/x+3=2
Giai phuong trinh: V/3x+1++x+3 =2

0.25




=4x+4+2{Bx+D(x+3)=4 < JBx+1)(x+3)=—2x (Pk: x<0)

=5+2J7 (L
o 10x3=0 e | TR D) 0.75
x=5-27 (N)
Vay phuong trinh ¢6 2 nghiém 13 x, = 1;x, =5-2/7 . 0.25
" Py g ()
Giai hé phuong trinh: X+y
Jr+y=x'-y (2
Diéu kién: x+y>0. 0.25
Bién d6i phuong trinh (1):
x2+y2+2i:1c>(x+y)2—2xy+ 2% -1=0 0.25
xX+y xX+y
biat x+y=38,xy=P(vG6i §* >4P), ta ¢ phuong trinh:
S2+%—2P—1:0 & S8 +2P-25P-5=0
& S(ST—1)=2P(S—1)=0 < (S—1)(S* +S—2P) =0 | 0>
S*+85-2P=0
+Véi x+y =1 thay vao (2) ta duogc:
=0
1=(1-y) -y y-3y=0s {y 37 (%) €{(10);(-23)} 0.5
+ Vi S2+S—2P=O<:>(x+y)2+x+y—2xy=0
o x’+y +x+y=0 (Loai, vi x+y>0). 0.25
Vay hé phuong trinh da cho ¢6 2 nghiém (x;y) 1a (1,0);(-2;3)
0.25
Cho duong thang (d):mx+(m—1)y—2m+1=0 (voi m 13 tham s6). Tim
diém cd dinh ma duong thang(d) ludn di qua véi moi gia tri ciia m.
Goi A(x,;,)la diém co dinh ma dudng thing () ludn di qua véi moi
gia tri cua m, ta c6 phuong trinh:
mx,+(m—-1)y,—2m+1=0&(x,+y,-2)m=y,—1 cb nghiém Vm 0.5
X, +y,-2=0 =1 '
PR Vi PN X4
yA_1:0 yA:1 0.25
Vay duong thing(d) ludn di qua diém 4(1;1) véi moi gid tri cta m . 0.25

(5.0d)

Cho dudng tron (O; R) va ddy cung BC ¢6 dinh (BC <2R). Diém 4 di
dong trén duong tron (O;R) sao cho tam gidc 4BC nhon. Ké duong
cao 4D va truc tdm H cua tam gidc 4BC.

Puong thang chira phan gidc ngoai ctia goc BHC cit AB, AC lan luot
tai cac diém M, N . Chting minh tam gidc AMN can.




Goi B 1a hinh chiéu cua diém B
trén AC, C'1a hinh chiéu cua diém
C trén AB.

Taco (ﬁ{?/[:B/I—FV(:]VH\C) 0.5
= ACHM *»ABHN(g.g) 0.25
= AMN = ANM (t/¢)
= AAMN can tai A 0.25
Céc diém E,F lan lugt 13 hinh chiéu ciia D trén cac duong thang
BH,CH . Céc diém P.O lan luot 1a hinh chiéu cia D trén cac canh
AB, AC . Chung minh 4 diém P,E,F.Q théng hang va 04 1L PQ.
+Ta c6 PEB=PDB (vi cing chin cung PB ciia dudng tron (BPED))
PDB = HCD (vi dong vi PD//CC’)
HCD = FDH (vi cing phu FHD)
FDH = FEH (vi cing chin cung FH cta dudng tron (DEHF))
— PEB = FEH 0.5
Ma 3 diém B.E,H thang hang nén 3 diem P,E,F thang hang. 0.25
Tuong ty chimg minh dugc 3 diém E,F,Q thang hang.
Do d6 4 diém P,E.F,Q thang hang. 0.25
+ Ké xy 1a tiép tuyen tai A cua (O),
Ta c6 xAB = ACB (cung chin cung AB cua (0))
Ma AP.AB = AQ.AC (=AD?) 0.25
— tir gidc BPQC ndi tiép = @ — ACB 025
= xAB = ZP\Q =xy//PQ
Ma xy L AO (t/c tiép tuyén)
Do d6 04 L PO
0.5
Duong tron ngoai ti€p tam giac AMN cat duong phan giac trong ctuia
g6c BAC tai K. Ching minh duong thang HK luon di qua mdt diém
cO dinh.
Goi U la giao diém ctia BB’
va KM, V la giao diém cua
CC vaKN.
+ Ta c6 AAMN can tai A
nén duong phan gidc AK
cuia géc MAN cilng la
duong trung truc cua MN
= AK la duong kinh cua
(AMN). 0.5

= AMK =90° = MK / /CC’
hay UK //HV

Tuong tv KV//UH nén ti
giac HVKU 1a hinh binh

hanh




— HK di qua trung diém ctua UV (1)
UB MB VvCc NC

0.5

+Tacdo MU //CH = —=—-(ta lét), tuong ty — =—
UH MC ( ) & VH NB 0.25
MB HB . —
Ma — =——(t/c duong phan giac cua goc BHC ),
e - 1o g phan g g )
tuong tu E = HC
YN T HE 0.25
Ma ﬂ:H—C(Vl AC'HB == AB'HC)
HC HB
N gfl Y€ Uy 11BC (Ta lét dio) (2) 0.25
Tir (1) va (2) = HK di qua trung diém cua BC
Ma BC c¢6 dinh nén HK lu6n di qua mdt di€ém co dinh. 0.25
4 Cho tam gidc ABC cintai A, diém O 1a trung diém ctia BC . Pudng
(2.00) tron (0) tiép xtc v6i cac canh AB, AC lan luot tai E,F. DPiém H chay
trén cung nho EF cua (0), tiép tuyén ctia dudng tron (O)tai H cit
AB,AC lanluot tai M, N . Xéac dinh vi tri cia diém H d¢ dién tich tam
gidc AMN dat gia tri 16n nhét.
+ Ta c6 OM,ON lan luot la phan giac
A EOM ,1707{ (t/c 2 tiép tuyén cat nhau cia
(o)
N e AR 0 J—
MON—EOF 180 BAO—ABC
= AMBO == AMON (g.g) 05
. . Cmtt AOCN == AMON '
5 . = AMBO=aocN = MB _ 5O
o 0C ~ CN
BC?
= BM.CN = OB.OC = = const (1) 0.5
+ Lai co S v =S.asc ~ Szune
S,y dat gia trilén nhat khi va chi khi § uve dat gid tri nho nhat.
Goi R 1a ban kinh cia duong tron (0) , ta co:
Same = Ssonr T Suon +Svoc = %R(BM +MN + NC)
=%R(BM+NC+EM+FN) :%R(zBM+2CN—2BE)
= R(BM +CN - BE)
(Vi BE = CF,ME = MH,NF = NH;MH + NH = MN ) 0.5

Ap dung bit dang thirc Cauchy, tir (1) va (2) suy ra:

BC

S T—BE]—const.

BMNC

> R( BM.CN — BE) R

(Vi AABC ¢6 dinh nén BC va BE khong d6i)




Dau " =" xdy ra khi va chi khi BM = CN < MM / /BC khi va chi
khi H 14 giao diém ciia duong trung tryc cia BC véi dudng tron (O). 0
Vay dién tich tam giac AMN dat gia tri 16n nhat khi A 1a giao cua '
duong trung truc cia BC' véi duong tron (O)

5 1 | Cho a,b,c 13 cac s6 thuc duong thoa manab +be +ca =1. Ching minh

3.0d .
(3.00) rang: §+a4b2 +b*c® +c*a’ 2 2abc(a+b+c).

+ Ap dung bt dang thtrc Cauchy cho 3 s thuc duong ta co:
412 1 2 1 2
a'b”+—abc” +—ca>a"bc
3 9

b'c? +§a2bc+éab2bzca 0.5

cta* + labzc +lbc > c*ab
3 9

Cong vé theo vé clia cac bat dang thuc trén va két hop véi gia thiét ta

duoc: a*b* +b'c* +c'a’ +é 2%abc(a+b+c) (1). 0.25

+ Ap dung dang thtc phy dang:
2 2 2 1 2
4y +z 2a:y+yz—|—zx<:>J:y+yz+zx§§(x+y+z)tadu’Q’C:

abc(a +b+c) =ab.ac+bc.ba+ca.ch < %(ab+bc+ca)2 :é' 0.25

Hay %Zabc(a+b+c) @%2%abc(a+b+0) (2).
Cong theo vé (1) va (2) ta c6 (dpcem). 025

B3

Dau “="xayra <a=b=c= 5 0.25

2 | Giai phuong trinh sau v4i nghiém nguyén: x* +2y” +3xy+3x+5y =3

+ Bién doi dua duge veé pt: (x+y+2)(x+2y+1)=5 1.0
+ Tim ra duoc cac nghiém nguyén (x; y) ctia phuong trinh la:
(=6:5),(0;-3),(6:-3),(-125) 0.5

Luwu y: Hoc sinh ¢é cdch gidi khdc ding gidm khdo chdm thong nhat vin cho diém theo
thang diém toi da cua cau do.




