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

PHU THQ LOP 9 THCS NAM HOQC 2022 - 2023
Mén: TOAN i i
PE CHINH THUC Thoi gian lam bai: 150 phiit, khong ké thoi gian giao dé

(Dé thi ¢6 03 trang)

A. PHAN TRAC NGHIEM KHACH QUAN (8,0 diém)

Cau 1: Néu a,b 1a cac sb tu nhién sao cho /7 ++/48 =+/a +b thi a* +b* bing
A. 25. B. 37. C. 29. D. 40.
1 Jx+l

X =Jx xx+x+0x

A. 1. B. 2. C. 3. D. 0.
Ciu 3: Mot chiée xe khach khai hanh tir Ha Noi va mot chiée xe tai khai hanh tir Vinh cting mot lac va
di nguoc chiéu nhau. Sau khi gip nhau, xe khach chay thém 2 gid thi dén Vinh, con xe tai chay thém
4 gi 30 phut thi ¢én Ha Noi. Biét Ha Noi cach Vinh 13 300 km, hai xe di cung tuyén dudng. Van toc cia
xe khach bang

A. 60 km/h. B. 40 km/h. C. 50km/h. D. 80km/h.
Cau 4: Trong mit phang toa d6 Oxy, cho da gidc OABCDE c¢6 toa d0 cac dinh
A(3;0),B(3;3), C(1;3),D(1;5),E(0;5). Buong thang y =ax chia da giac thanh hai phan c6 dién tich
bang nhau. Khing dinh nio sau dy dung?

A. O<a<l. B.l<a<?2. C.2<ax<3. D. -1<a<O.
Céu 5: Trong mt phang toa dO Oxy, dudng thang d:y=(m—3)x—2m+1 cit hai tryc toa do tai hai

Cau 2: C6 bao nhiéu gia tri nguyén ciia x dé biéu thic P =

nhan gia tri nguyén?

diém A4 va B sao cho tam giac OAB can. Khi do, ) gia tri cia m thda man la
A. 1. B. 0. C. 3. D. 2.

Céu 6: Trong mit phing toa do Oxy, cho parabol (P): y= —%xz. Cé bao nhiéu diém 4 thudc (P)

sao cho khoang cach tir 4 dén truc hoanh gip 4 1an khoang cach tir 4 dén truc tung?
A. 1. B. 2. C. 4. D. 3.
Céu 7: Cho phuong trinh x* —30x+a =0 (13 tham sb), co hai nghiém déu duong va mot nghiém la
binh phuong cuia nghiém kia. Goi hai nghiém ctia phuong trinh 1a u,v véi u >v. Gid tri cia u —v+a bang
A. 100. B. 115. C. 130. D. 145.

a+b=2(m+1)

CAu 8: Cho hai s6 a va b thoa min diéu kién { . Goi m, la gia tri cua m dé téng

ab=m"-m+2
a® +b* dat gia tri nho nhat. Khang dinh nao sau day dung?
A. -2 <m, <0. B. 0<m, <l. C. 3<m,<-2. D. 1<m, <3.
CAu 9: Khi tinh toan thé tich can phong hinh hdp chir nhat, ban An da nhép sai chiéu cao vao may tinh,

An da nhap s6 liéu 16n hon % chiéu cao that. Sau khi co6 két qud, An noéi: “Minh da nham, nhung khong

sao, lai trr bot di 3 két qua nay thi s€ cho két qua dung thdi”. Ban Binh, nguoi da tinh ding két qua noi

rang: “Két qua d6 van chua ding, An phai tiép tuc cong thém 8m” nira méi ding”. Thé tich can phong bang

A. 24m’. B. 12m’. C. 48m’. D. 64m’.
Cau 10: Cho tam gisc ABC vudng tai A, ké duong cao AH, biét S,,, =15,36cm’;S . =8,64cm®. DO
dai cia AH bang

A. 4,8cm. B. 9,6cm. C. 2,4cm. D. 6,4cm.
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Cau 11: Trong hinh bén, ABCD la hinh thang c6 hai day A B
AB=2;CD=5,4AX song song v6i BC, BY song song v&i
AD; BY lan lugt cit AX,AC tai Z, W. Khi d6 ti s dién tich
clia tam gidc AZW va hinh thang 4BCD bang
8 7

A . B. . Z
105 105
9 10 c
L — D. —. D
105 105 v X

Cau 12: Cho hinh thang 4BCD c¢6 AB song song v6i CD, hai dudong chéo ACva BD cit nhau tai
O. Qua O ké duong thang song song véi hai day, cit AD va BC lan luot tai P va Q. Khi PO =a thi
gia tri cua L+L bang

AB CD

AL B. 2. c. & p. 2.
a a 3 2

Cau 13: Cho tam giac ABC déu, co canh bang 6cm. Trén doan BC lay diém D sao cho BD =2cm.
Puong trung truc cua doan AD cit AB tai E. Po dai cia DE bfing
A. 2,8cm. B. 5,2¢cm. C. 3,6¢cm. D. 3cm.
Céu 14: Cho tir gidc ABCD ndi tiép dudng tron (O), dudng thing AD cit dudng thang BC tai O,
dudng thang AB cit duong thing CD tai P. T P,Q lan luot ké cac tiép tuyén PM,ON véi (O)
(M, N 1a cic tiép diém). Biét PM =u,ON =v. Do dai ciia PQ bang
u;v. B. u?v C. Ju’ +V*. D. Juv.
Céu 15: Cho tam gidc ABC déu, ni tiép duong tron thm (O;R). D la diém di dong trén canh BC,
dudng thang AD cat dudng tron (O) tai E,(E khac A). Goi R, R, lan lugt 1a ban kinh cia duong
tron ngoai tiép cac tam giac EBD, ECD. Gia tri 16n nhit cta R .R, bang
2 2 2 2
A. NEL : B. R— C. 3R : D. 3R :
4 4 4 , 2 o
Céu 16: Mot doan hoc sinh di trai nghiém ¢ cong vién Van Lang thanh ph6 Viét Tri bang 6 t6. Néu moi
0 t06 cho 22 h(gc sinh thi thira 1 hoc sinh. Néu bét fii 1 6 t6 thi sO hoc sinh dugc chia déu cho cac 6 to
con lai. Biét moi 6 t6 chd khong qua 30 hoc sinh, s6 hoc sinh ctia doan tham quan 1a
A.506. B. 528. C. 507. D. 529.
B. PHAN TU' LUAN (12,0 diém)
Bai 1 (3,0 diem).

A.

1. Tim tat ca c4c cdp s6 nguyén duong (x; ) théa man: 3(x2 +y° ) +2(xy—1)=662.

2 2
. I A , ~ . m+n mn
2. Cho céc s6 nguyén dwong a,b,m,n thoa man (a,b)=1 va =

a b
Ching minh rang: Ja+2b++a-2b 1asb nguyen.
Bai 2 (4,0 diém).
| S o
1. Cho a,b,x,y lacacsdthucthtaman < ¢ b a+b. Ching minh rang: _5+y_ —
a

X'+t =1
2. Giai phuong trinh: (x+1)/5x% +2x—3 =5x" + 4x 5.

x(x+y)+ﬁ=@( 2y’ +1)

3. Giai h¢ phuong trinh: .

V2x+33/y+5=y"+x-6
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Bai 3 (4,0 diém).

Cho tam gidc ABC can tai A(BAC <90°). Mot duong tron tiép xtic véi 4B, AC 1in luot tai B,C.
Trén cung BC nam trong tam gidc ABC lay diém M (M khac B,C). Goi I,H,K lan luot 1 hinh
chiéu cia M trén BC,CA, AB. Goi P la giao diém ciia hai dudng thang MB va IK, Q la giao diém
ctia hai duong thang MC va IH, T la giao diém cua hai duong thing HK va M.

a) Ching minh 7K.MH = MK.TH.

b) Chung minh PQ song song véi BC.

c) Goi (0,) va (0,) lan lugt la dudng tron ngoai tiép cac tam gidc MPK va MQH, N 1a giao diém
thtt hai ciia (O,) va (O,) (N khic M ). Chimg minh khi A/ di dong trén cung nhd BC thi dudng thang
MN 1uén di qua mét diém cd dinh.

Bai 4 (1,0 diém).

Cho x,y,z,t la cac sb thuc khong am thay d6i thoa man: x>+ y* +z° +¢2 =2023. Tim gia tri nho

nhit ctia biéu thic:

X y z t
S = —+ + + .
20232023 + yzt 202342023 +xzt 202342023 +1xy 202342023 + xyz

HET

HO VA 101 thi SINR: . oo oo oo oo e e ee eSO DGO AN . s oo

Thi sinh khong dwoc sur dung tai liéu. Can bo coi thi khong gidi thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH
PHU THQ LOP 9 THCS NAM HOQC 2022 — 2023

PAP AN, HUONG DAN CHAMI PE THI CHINH THUC
N{ﬁn: 'l:OAN
(Huong dan cham co 07 trang)

I. PHAN TRAC NGHIEM

Cau Dap an Cau Dap an
1 A 9 B
2 A 10 A
3 A 11 A
4 B 12 B
5 D 13 A
6 D 14 C
7 D 15 B
8 B 16 D

II. PHAN TU LUAN
Lueu y khi chdm bai

- Hudng dan chAm (HDC) dudi day dua vao 10i giai so lugc ctia mot cach. Khi cham, giam khao can
bam sat yéu cau trinh bay 10i giai ddy du, chi tiét, hop logic.

- Thi sinh lam bai theo cach khac vdi HDC ma dung thi t6 cham can théng nhét cho diém twong tng
v6i thang diém ctia HDC.

- Piém bai thi 13 tong diém céac bai khong lam tron s6.

Bai 1 (3,0 diém):

1). Tim tt ca c4c cdp sd nguyén duong (x,y) théa man: 3(x2 + y2)+ 2(xy—1)=662.

2 2
2). Cho céc s nguyén duong a,b,m,n théa man: (a;b)=1 va m-+n :% (1)
a

Chtng minh ring: Ja+2b+Ja-2b lash nguyén.

Y \ Pap an \ Piém

1). Tim tat ca cdc cip s6 nguyén duong (x, y) théa man: 3(x2 +y° ) +2(xy—1)=662.

Xét phuong trinh:
3(x* +37)+2(xy—1)=662.

&3 x+y2—2xy +2xy = 664.
(e -29 025

& 3(x+y) —dxy =664
& 3(x+y) =4xy+664

Dt §=x+y;P=xy,(S* 24P) (*), ta dugc PT :35* =4P+664 (1)
Vi §?>4Pnén 35° <S*+664 < S? <332.

1. (1,5 diém) 0,25

Lai c6: P>0 nén 3S*> > 664 < S° > 6—§4. Suy ra: %4 < 8*<332. 0,25
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Y Pap an Pi¢m

Tu (1) suyra: S chinnén S e {16;18}. 0,25
Vé6i §=16=> P =26,(t/m(*)). Khi d6 x,y1a 2 nghiém ciia phuong trinh:

X =8++/38 0,25
X -16X+26=0< V38 (loai do x, y nguyén duong).

X =8-438

Véi S =18= P =77, théa man (*). Khi d6 x, yla 2 nghi¢m cua phuong

X=7
trinh: X> -18X +77=0 < {X :ll(t/m). 0,25

Véy c6 2 cdp s6 nguyén duong (x,y) théa man la: (7;11)va (117).

2 2
2). Cho céac s6 nguyén duong a,b,m,n thdoa min: (a;b)=1va motn =% (1).
a

Chimg minh rang: Ja+2b++Ja—-2b 1asb nguyeén.

Goi d =(m,n) =>m=dx,n= dy,(x,y) =l;d,x,yeZ".
0,25
Thay vao (1), ta dugc: b(x2 +y2) =axy (2) ’
Tur (2) suy ra: axyf(x2 +y2)mé (x,y)=1 nén af()c2 +y2). 0,25
) Va b(x2+y2)fa va (a;b) =1 nén (x2+y2)fa 0,25
2. (1,5 diém) - . 2 2 .
Vay ta phdi c6: x° +y” =a,kéo theo b =xy. 0,25
Suyra: a+2b :()c+y)2 ;x,yeZ". Suyra: Na+2b eZ. 0,25
Lai co: a—2b:(x—y)2 =a-2b e
Do d6: Na+2b +~Ja—2b 1asb nguyén. 0.25
Bai 2 (4,0 diém).
. x_4+y_4= ! ¥yt 2
1). Cho a,b,x,y la cac sO thuc thbamén: < ¢ b a+b.Chimg minh —+-+= =
2 2 a b (a+b)
x'+y =1
2). Giai phuong trinh: (x+1)v5x* +2x—3 =5x% +4x-5
. x(x+y +«/x+y=w/2y( 2y3+1)
3). Giai h¢ phuong trinh: ( ) .
V2x+33/y+5=y"+x-6
Y \ Pap an \ DPiém
i x_4 y_4: 1 XIO 10 2
1). Cho a,b,x,y lacac so thucthéaman: { ¢ b a+b.Ching minh —5+y—5 = <.
2, 2 a b (a+b)
x4y =1
Tur gia thiét, ta co:
xt oyt (x2+y2)2 xt+2x°y" + 9t
LA _ vyt 0,25
a b a+b a+b
e 4
= (a+b)—+(a+b)y7:x4 +2x°y" +y*
a
1. (1,0 diém) = +2x4 +y° +%y4 =x"+2x°y* + " 0,25
a
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Y Pap an

Piém

2 2
4 4 2.2
S —x"T+—y =2x
ab aby Y

& b xt +a’yt =2abx’y?

= (bx2 —ay’ )2 =0

o b’ =ay’
2

y_:x2+y2: 1 (*)
b a+b a+b '

x2
Suy ra: —=
a

0,25

Ap dung két qua (*), ta co:

xlo_xzs_( 1 )5_ 1
@ \a) \a+b _(a+b)5

O y_zs_( ! JS_ !
b’ b a+b (a+b)5
X0y 1 1 2

Do do: —+-+= + = .
a b (a+b)5 (a+b)5 (a+b)5

0,25

2). Giai phuong trinh: (x + 1) 5x° +2x-3=5x"+4x-5

biéu kién: 3 (%)
Ta co:
(x+1) 5x +2x -3 =5x"+4x-5

& (x+1)V5x° +2x -3 =5x +2x-3+2x -2 (1)

Pat t =+/5x* +2x-3, (¢>0).

Khi d6 phuong trinh (1) tré thanh: #* —(x+1)t+2x-2=0

0,25

[r =2
. =
2.(1,0 diém) t=x-1

0,25

Véi t=2=5x* +2x-3 =2 7(t/m(*))

0,25

Véit=x—-1=5x" +2x-3 =x-1
—1++/5
X =
2
—1—+/5 (v6 nghiém)
2
x>1

{x2+x—1:O
=

Vay phuong trinh da cho ¢6 2 nghiém x=1,x = —%.

0,25
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Y ‘ Pap an ‘ Pi¢m
x(X+p)+fx+y =42 ( 2 3+1) 1
3). Giai hé phuong trinh: ( y) Y \/_y Y ().
V2x+33[y+5=y*+x-6 (2)
Diéu kién: xZ—%;yZO;x+yZO. 0,25
Xét phuong trinh (1) : x(x+y)+w/x+y:\/§( 2y’ +1)
o X +xyrfx+y =2y +2y 0.25
<:>x2+xy—2y2+<«/x+y—\/ﬂ)= ’
Xét \x+y +\/5=O < x =y =0 khong théa man h¢ phuong trinh.
, . x+y-2y
3.(2,0 diém) Xét Jx+y+42y>0, ta co:(3) = (x+2y)(x \/_y+\/__
0,25
S (x— xX+2y+
( y{ ’ ,/—x+y+rJ
X=Yy
x+2y+;—0
2
1/x+1y+\/7y 025
Do x+y20;y>0nén x+2y+—+—>0
y=0;y y P
Vi x =y, thay vao phuong trinh ( 2) cta h¢ , dugc phuong trinh:
V2x+33x+5=x>+x-6 (4) 0.25
Nhan xét VT(S)ZO,VxZ—%nén XV Hx-620=x>2.
(4) & (V2x+3-3)hx+5+3(x+5-2) = +x-12
Yrrs 20 43 x+5-8 = (x=3)(x+4)
V2x+3+3 (%x+5)+2ﬁx+5+4 0.25
3
o (xo3)| 2, 3 —(x+4) [=0 (4)
V2x+3+3 (+5) +23x+5+4
Vix>2=2x+3=x+5+x-2>x+5=/2x+323x+5
3 0,25
xi3+3> s> ) ’
N2x+3+3
Lai co: 23 <§<LVx22
(%x+5)+2$x+5+4
3/
Suy ra: 2Vx+S + 23 <3<x+4,Vx=2
V2x+3+3 (i/x+5) +23x+5+4 0,25
3
NxtS & —(x+4)<0,vx>2.

=
V2x+3+3 (\3/x+5)2 +23/x+5+4

PT (4) < x=3.Vay hpt da cho c6 nghiém duy nhat (x;y)=(3;3).
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Bai 3 (3,0 diém): Cho tam giac ABC can tai A(Z;R? <90%). Mot duong tron tiép xuc véi AB, AC
lan luot tai B,C. Trén cung BC nam trong tam giac ABC lay diém M (M khac B,C). Goi I,H,K
lan luot 13 hinh chiéu caa M trén BC,CA, AB. Goi P la giao diém cua hai duong théng MB va IK ,
O la giao diém cua hai duong thang MC va IH, T la giao diém cua hai dudng thang HK va MI.

a) Chimng minh 7K.MH = MK.TH.

b) Chimg minh PQ song song véi BC.

¢) Goi (0,) va (0,) lan luot 1a duong tron ngoai tiép cac tam gidc MPK va MQH, N 1a giao
diém thtr hai cta (O,) va (O, )(N khéc M ). Chimg minh khi M di dong trén cung nhé BC thi duong
thang MN ludn di qua mot diém ¢ dinh.

Y Pap an Piém
A
T
K, M
r Q
B C
I
a. (1,5 diém)
Tir gia thiét c6 tr gidc BKMI ndi tiép suy ra KBI = KMT. 0,25
Tir giac CHMI ndi tiép nén HCI = TMH. 0,25
Do tam giac ABC cantai 4 nén ABC = ACB. 0,25
hay KMT = HMT. 0,25
Vi thé c6 MT 1a duong phan giac trong KMH.
<+, . TH MH 0.25
Towdo co: —=——.
TK MK
Suy ra: TH.MK = MH.TK. 0,25
T gidc CHMI ndi tiép suy ra MIH = MCH ma MCH = MBC (goc noi tiép 0.25
va goc tao boi tiép tuyén va ddy cung) nén MIH = MBC. ’
Tuong tw: MIK = MCB  (*). 0,25
b. (1,5 diem) | 1y 46. PAO + PIO = 180", Suy ra tit gide MPIQ ndi tiép. 0,25
Do tit gidc MPIQ ndi tiép nén MOP = MIK ; 0,25
Theo (*) MIK = MCB nén A7Q\13:]\7C\B 0,25
Twr d6 suy ra PQ song song voi BC. 0,25
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Y Piém
¢.(1,0 diém)

Do PQZIEJ HM@ = @, MBC = IKM (t giac BKMI ndi tiép). 0.25
Suy ra PKM = MPQ.
Vi 0, K nam khac phia d6i v6i MP nén PQ la tiép tuyén cua dudng tron
(0,) tai P. Tuong tw PQ la tiép tuyén cta duong tron (O, ) tai Q. 0,25
Goi E la giao diém ciia duong thang MN va PQ.
Ching minh: EP*> = EM .EN; EQ*> = EM .EN nén E la trung diém cta PQ. 0,25
Suy ra MN di qua trung diém E cua PQO.
Do PQ//BC nén MN di qua trung diém D cta BC, D la diém cb dinh. 0.25

Tur d6 ta dugc dpem.

Bai 4: Cho x, y,z,¢ 1a cac sd thuc khong 4m thoa mén x° + y* +z° +¢> =2023. Tim gi4 tri nho nhét

cua biéu thuc F =

X y z t

+ + -
202342023 + yzt 20232023 +ztx  2023+/2023 +1xy  2023+/2023 + xyz

Y Pap an Pi¢m
< X y z t
bat a = ;b= = ;d = .
V20237 20237 V20237 2023
Khi d6 o6 a,b,c,d >0
idoco .
a+b*+ct+d* =1
Fe 1 ( a N b N c N d j 0,25
2023\ 1+ bcd 1+acd 1+abd 1+abc
Chi ra duoc:
2
P 1 (a+b+c+d) .
2023 a+b+c+d+4abcd
4. (1L0diem) | Npan xét: 0<a,b,¢,d <1, suyra (1-a)(1-b)(1-c)(1-d)>0. Hay
Q:l+2(ab+ac+ad+bc+bd+cd)—(a+b+c+d)—4abcd 025

2(ab+ac+ad+bc+bd+cd)—5abcd+(abc+abd+acd+bcd)
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Ap dung bat dang thirc Cauchy, ta co:
ab+ac+ad +bc+bd +cd > 6§(abed) =63/abed

Ngoai ra abc +abd +bcd + acd >0
Suy ra

0 > 6~abcd —5abcd = 5(\/abcd —abcd)+\/abcd >0,Va,b,c,d e [0;1].

0,25
Do a’+b* +c*+d* =1 nén Q=(a+b+c+d)2—(a+b+c+d+4abcd)20
suy ra
(a+b+c+d)22(a+b+c+d+4abcd)
Tuwdo F > .
2023
Dau bang xay ra khi:
< a=b=c=0;d =1 vacachoanvi hay x=y=z=0,f=+/2023 va cac
hoan vi. 0,25
Vay GTNN cua F bang L
2023
HET
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