SO GIAO DYC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH

PAK LAK NAM HQC 2023-2024
PE CHINH THUC MON: TOAN - THCS .
(Dé thi gom 1 trang) Thai gian lam bai: 150 phut (khong ké thoi gian giao dé)

Ngay thi: 26/3/2024
Bai 1. (4,0 diém)

1) Tinh gi4 trj ctia bi¢u thirc 4 = x* - 2x+ 23, véi x=J3+\/5+2‘/§ +J3—\f5+2\/§ )
2) Trong mit phing (Oxy), cho duimg thing (d): y=(m-2)x+m+1 (m la tham s0) va

parabol (P): y = %xz. Chimg minh ring vé&i moi s thuc m duémg thing (d) luén cit parabol
(P) tai hai diém phan biét.
Bai 2. (4,0 diém)

| 1) Cho cac s thuc a, b, ¢ thbaman a#0 va 2a+3b+6¢=0. Chimg miphréngphumg
trinh ax® +bx +¢ = 0 ludn c6 hai nghiém phan biét x,x, va tim gia tri nh6 nhit cua |x - x,|.
Y +2x* 43y-4x-3xy4+2=0
Jy-x+l+Jx’—y+3-2=o ’

2) Giai hé phuong trinh: {

Bai 3. (4,0 diém)
(a+ b)z +4a

ab

1) Cho g, b la cic s nguyén duong théa man la s6 tu nhién. Chimg minh
rang: Néu b la s 1¢é thi a 1a s6 chinh phuong.

2)Txm tit ca cac tam gidc vudng c6 do dai cic canh la sb nguyén duong va sb do chu vi
bang s do dién tich.
Cau 4. (4,0 diém)

Cho tir giac ABCD nbi tiép trong duong tron (0). Goi P la diém chinh giira cung CD
khong chira hai diém 4 va B. Tia AP cit duong thing BC tai E, tia BP cit duong thing AD
tai F.

1) Goi M, N lan luot 1 giao diém cua PA va PB v6i CD. Chimg minh bon diém A, B,
M, N cing nim trén mét dudomg tron va dudng thang OP vudng goc voi EF.

EF\ PE PF
AB)"PA'PB'
EF BA _AF BE PE _PA PF PB
84 EF " BE  aF " PA T PE PB PR

2) Chimg minh (

3) Ching minh

Cau 5. (2,0 diém)

) Trong mét hinh tron ban kinh 46cm ngudi ta dat 2024 diém phin biét. Ching minh
réngtontaxmothmhtronbanhnhbéng lcmmakhongchuadxemnaotmngZO’-ldxcmdadn
Bai 6. (2,0 diém)

Cho x,y,z la cac s6 thyc duong. Tim gia tri nhé nhat cua biéu thirc

P= x + y + z + l
4yl yrad Zax :;x+y+z.
HET

e Thi sinh khéng dugc sic dung tai li¢u va mdy tinh cam tay.
e Can b¢ coi thi khong giai thich gi thém.
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SO GIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI CAP TINH
TINH PAK LAK NAM HQC 2023-2024
[ BE CHINH THUC | -~ MigonA'\LhTHiS .
(Dé thi c6 01 trang) o1 gian: : p _ut( ong ké giao dé)
Ngay thi: 26/3/2024

Bai 1. (4,0 diém)
1. Tinh gia tri cia bidu thirc A=x? ~2x+23, Vi x=13+/5+243 +/3—/5+243

2. Trong mat phang Oxy, cho duong thang (d):y=(m—2)x+m+1, (m lIa tham sé) va Parabol

(P):y=§x2. Chitng minh rang véi moi s6 thuc m duong thang (d ) ludn cat Parabol (P)tai hai
diém phan biét.
Bai 2. (4,0 diém)
1. Cho céc s6 thuc a,b,cthoa man 2a+3b+6c=0. Chirng minh rang phuong trinh ax?+bx+c=0
ludn 6 hai nghi¢m phan biét x,, x,. Tim gié tri nhé nhat cia|x, —x,|

Y2 +2Xx°+3y—4x—3xy+2=0

2. Giai h¢ phuong trinh:
JY—X+1 +4/x* —y+3-2=0
Bai 3. (4,0 diém)

(a+b) +4a

1. Choa,bla hai s6 nguyén duong thoa man la s6 ty nhién. Chang minh rang néu b

la s I¢é thi a la s6 chinh phuong.
2. Tim tt ca cac tam giac vudng co d6 dai cac canh la céc s6 nguyén duong va sé do chu vi
bang s do dién tich.
Bai 4. (4,0 diém)
Cho tr gidc ABCD noi tiép dudng tron (0), Goi P 1a diém chinh giita cta cung CD khong
chtra hai diém Ava B. Tia AP cat duong thang BC tai E. Tia BP cit duong thang AD tai F.

1. Goi M,N lan luot 1a giao diém cua PA PBvGi CD. Chung minh rﬁng bon diém A B,M,N
cing nam trén mot duong tron va dudng thang OP vudng goc voi EF.

2. Ching minh ——
AB PA PB

EF) PE PF

3. Chimgminh =+ 28 AF BE _PE PA PF.PB

AB EF BE AF PA PE PB PF’
Bai 5. (2,0 diém)
Trong hinh tron ban kinh 46cm, nguoi ta dat 2024 diém phan biét. Chang minh rang ton tai
mét hinh tron c6 ban kinh bangicm, ma khdng chtra diém nao trong 2024 diém d cho.
Bai 6. (2,0 diém)
Cho cac s6 thuc duong x,y,z. Tim gia tri nhé nhét caa biéu thic:
X

3
P= T A !
X4y Y422 224X \/x+y+z

Thi sinh khéng dwoc sir dung tai liéu va may tinh cam tay

GV Vu Van Hoang To KHTN 1 HAU LOC * THANH HOA
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Can bg coi thi khéng giai thich gi thém
Ho VA 161 thi SIHA: .. cveve oo e e e oo eee e e oo e oo eeen e SO DGO dANR: oo
Ho t&n va chiz Ki. CAN bg COi thi thiZ NNGL: ... ... oo e e e e e e e e e et e e e e e e,
CaAN DO CON NI tNil AL oo oo e e e e e e e e e e e e e e e

HQC TOAN THAY HOANG HUONG DAN CHAM
PE THI CHON HQC SINH GIOI TOAN 9 CAP TiINH
SO GD&PT PAK LAC
Nam hoc 2023 — 2024
(Ddy khong phii la ddp dn chinh thirc ciia SGD Tinh Pdc Lik)

Bai 1. (4,0 diém)
1. Tinh gid trj cita bidu thirc A=x?—2x+23, Vi x=13+/5+243 +1/3—/5+243

2. Trong mat phang Oxy, cho dwong thang (d):y=(m—2)x+m+1, (m Ia tham s6) va Parabol

(P):y:%xz. Chirng minh rang véi moi sé thuc m duong thang (d ) ludn cit Parabol (P)tai hai

diém phan biét.

BAI Y NOI DUNG PAP AN PIEM
L Ll - Forn L2 0,5
(4.0 didm) bat m=4/3+ 5423 VA n=+/3—1/5+2/3 =Xx=m+n
» m’+n*=6 ) ( , 2)
Tathay do d6 x“=(m“+n° }+2mn
mn:\/(\/g—l)2 =3-1
—x*=6+2(/3-1)=4+2,3 0,5
= X=+/4+24/3 =4/3+1 0,5
Thay vao ta co: A=(4+23)-2(V3+1}+23=25 05
2. | Goi (x;y)la giao diém ctia (P)va (d). Khi d6 x, y thoa man 0,5
y=%x2
y=(m-2)x+m+1
X¢ét phuong trinh hoanh d¢ giao diém cta(P)va (d): %xz =(m-2)x+m+1 05
o x2=2(m-2)x-2(m+1)=0 (1)
Ta co: A'=(m-2) +2(m+1)
Do A'=(m-1f+5= A'>0,vm, 0,5
nén phuong trinh (I) luon c6 2 nghiém phan bi¢t voi moi m.
Do d6 (P) ludn cit (d)tai hai diém phan biét véi moi m. 0,5

GV Vu Van Hoang To KHTN 2 HAU LOC * THANH HOA
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Bai 2. (4,0 diém)
1. Cho céc sb thuc a,b,cthoa man a=0va 2a+3b+6c=0. Chitng minh rang phwong trinh
ax? +bx+c=01udn cé hai nghiém phan biét x,x,. Tim gia tri nhd nhat ctalx, —x,.

. y2+2x% +3y—4x—3xy+2=0
2. Giai hé phuong trinh:

JY—X+1 +4/X* —y+3-2=0

BAI | Y NOI DUNG PAP AN PIEM

2. 1. | Tacod: 2a+3b+6c=0=2a=—3b—6¢ 0,5

(4.0 diém) Vi a0, phuong trinh ax? +bx+c=0 13 phuong trinh bac hai.

Co A=b”-4ac=>A=b’>—4ac=b*-2c(-3b—6c)=b’ +6bc+12c?

Ta thay A =(b+3c) +4c? 0,5
Do a=0,nén b,ckhéng dong thai bang 0.
Khi d6 (b+3c) +4c*>0;|b+ [c[£0

= A >0; V|b|+ |c[#0

Chirng t6 rang phuong trinh lu6n ¢ hai nghiém phan biét x,x,.

Theo hé thire V-6, 1 06: % +X,=— VA X,= 05

Khi d6 9%, —x,| =9(x,~x,f

9b?-36ac (2a+6¢c) —36ac a—6cY
=9(x, +X, )} —36%,%, = = _( a)2 :3+( > )

(a—6c)’ 05

Do 3+ " >3, moi a,b,c

nén 9|x1—x2|2 23:>|x1—x2|2i

J3

a=6¢c

hay a=—b=6c
2a+3b+6c=0

Vay Min|x1—x2|:%c>{

Ve {y—x—lzo . 0,5
01 X,yeR,sao choy ",
X°—y+3>0

Y2 +2x* +3y—4x—-3xy+2=0
JY=X+1 +x*—y+3-2=0
[(y? —2xy +x2)-1]+ (x> - xy—x) - (3x— 3y -3) =0
=N

JY—X+1+/x* —y+3-2=0

(x—y-1)2x—y-2)=0
=S

JY—X+1 +4/X*—y+3-2=0

X—y-1=0 2x—y—-2=0
=N (a) hoac b)

JY—X+1 +4/x* —y+3-2=0 JY—X+1+ xz—y+3—2=0(

H¢ phuong trinh da cho {

Xét hé (a), thay y= x—1Va0 /y—X+1 +/x*—y+3-2=0, ta dugc: 0,5

X =x+4=2 &x*—x=0=x=0; x=1.

GV Vu Van Hoang To KHTN 3 HAU LOC * THANH HOA
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Khi do, tuong tng: y=-1; y=0

Xét hé (b), thay y=2x—2Va0 /y—X+1 +/x*—y+3-2=0, ta dugc: 0,5
XL+ XP—2x+5=2 & (¢ —x)+ 2l X —1./X*~2x+5 =0

e JxAfxyx—1+2/x2—2x+5 =0
<:>\/x_—1:0 < x=1

Khi do6, twong ttng: y=0

(do x>1=>X/x~1+2,/x*-2x+5>0)

0,5

. x=0 [x=1 _,
Tathay 2 cép { 1; {y—O déu thoa man

Toém lai hé ¢6 2 nghiém 1a: (x;y) e {(0;-1),(1,0)}

Bai 3. (4,0 diém)
(a+b) +4a

» la s6 ty nhién. Chang minh rang néu b
a

1. Choa,bla hai s6 nguyén duong thoa man

la s I¢é thi a la s6 chinh phuong.
2. Tim tat ca cac tam gic vudng c6 d6 dai cac canh la céc s6 nguyén duong va sé do chu vi
bang s do dién tich.

BAI NOI DUNG PAP AN PIEM
3. 1. .. . (a+b) +4a 0,5
(4,0 didm) Vo1 a,beN". bat M =
i a=xd N
Goi d=UCLN(a,b)= IO_yol;(d,x,yeN ), véi UCLN(x; y)=1;

Khi b 1é thiy va d déu lé.
(a+b)’ +4a (dx+dy) +4dx d(x+y)’ +4x
ab dxdy dxy
Vi MeN"nénd(x+y) +4x:d=4x:d, dod lé nén 4 7d =x:d

Do do M =

Do d6 x=dz,(zeN”) 05

d(dz+y)’ +4dz _ (dz+y)’ +4z

> ,maMeN"
d-yz dyz

= M=

nén (dz+y)Y +4ziz= y*iz (1),viylénénzIe.

Ciing do: x=dz,(zeN")= xiz (2)ma UCLN(x; y)=1; 0,5
nén UCLN(dz y)=1=UCLN(d;z)=1 (3)

Do do, tir (1),(2)va (3)=z=1 0,5
V&i z=1thi x=dva a=d>. Vay a la s6 chinh phuong

2. | Goi a,b,c 1a do dai cac canh cia tam giac can tim (voi a>b>c). 0,5

R2 A2
=bTee o jat=nte? (1)
4a+b+c)=2bc (2)

a.2

Khi dé ta co: 1
a+b+c:§bc

GV Vu Van Hoang To KHTN 4 HAU LOC * THANH HOA




HSG TOAN 9 NAM HOC 2023-2024 DAK LAK

T (1) va (2) ta c6: a?+4(a+b+c)=(b+cy
<=(a+b+cla—b—c+4)=0

do:a+b+c>0nén(l)< a-b—-c+4=0 0,5
<a+4=b+c (3)
Tu (2) va (3) ta duoc: (b—4)(c—4)=8 (1)

V6i b,ceN"xét cac truong hop ta co: 0,5
(b;c)e{(12;5),(5:12),(8;6),(6;8)}
Lan luot tinh dugc: 0,5

aec{l3,10}, chi y b+c>a>b—c|

Tom lai, cac tam giac vudng thoa méan bai ra la: {(5;12;13), (6;8;10)}

Bai 4. (6,0 diém)
Cho tir gidc ABCD noi tiép duong tron (0), Goi P 1a diém chinh giita cia cung CD khong
chtra hai diém Ava B. Tia AP cat duong thang BC tai E. Tia BP cat duong thang AD tai F.
1. Goi M, N lan luot 12 giao diém ctiia PA PBv&i CD. Ching minh rang bén diém A B,M,N

cing nam trén mot duong tron va dudng thang OP vudng goc voi EF.

2. Chu:ngmmh(EF) PE PF

AB) PAPB

3. Chimg minh == +20 A (BE_PE PA PF.PB

AB EF BE AF PA PE PB PF

BAI Y NOI DUNG PAP AN PIEM
o 0“‘;_; ) L | Taco: BNC = 2222 (1), goc co dinh bén ngoai duomg tron (O) 0.5
,0 diem — o
Lai c6: BAM = %sdﬁf’ = M (2), goc ndi tiép cua (O)

ma sdDP = sdCP (do P 1a diém chinh gitta ctia cung CD)
nén BNC = BAM

Xét tir gisc ABNM c6: BNC = BAM (chirng minh trén), do d6: 0,5
BAM + BNM = BNC + BNM = 180°

Do d6 ABNM la tr gidc noi tiép (tong hai goc ddi bang 180°)

Chay:

T BNC = BAM, c6 thé két luan: “ ABNM la ti# gidc ndi tiép” theo dau
hiéu #it gidc c6 géc ngodi tai 1 dinh bang goc trong cia dinh doi dién.

Xét duong tron (0), c6: DAP = PBC (2 gbc noi tiép, va DP = CP) 0,5
hay FAE = FBE

do d6 ABEF 1a ttr giac noi tiép (¢ gide ¢6 2 dinh ké nhau cimg nhin doan
thang néi 2 dinh con lai dwedi géc khéng doi)

khi d6 BAF + AFE = 180°

lai c6: ADC + ABC = 180° (do ABNM la tr giac noi tiép)

do d6 ADC = AFE, lai dong vi nén DC || FE (1)

GV Vu Van Hoang To KHTN 5 HAU LOC * THANH HOA
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Do sdDP = sdCP nén DP = CP ma DO = CO nén OP la dudng trung 0,5
tryc ciia CD. Do d6 OPLCD (2)
T (L)va (2)= OPLFE

0,5
Ta thiy FAP = PBE
(2 goc noi tiép, DP = CP)
két hop APF = BPE (d6i dinh)
Do d6: APEB v»y APFA (g.9)
PE PB EB
= =22 ()
PF PA FA
Do ds PE_PF
PB PA

PE PF PE PF (PEY 0,5
_,PE PF_PE PF_(PEY" )
PA'PB PB PA \PB

Mit khac: APFEva APAB, c0: %ZE (vi ‘E=E ; 05

PA ' PB PA
két hop EPF = APB (d6i dinh)

= APFE ¢ APAB (c.g.C) nén PE_EF (2)

PB AB

0,5
Tir (va (2)= (Ej PE PF
AB PA PB

3. | Theo bat dang thitc AM —GM, ta co: 0,5

PA- PB  VPA'PB VPB'PA "|lAB) TAB

Chung minh tuong tu: % PB, >2. AB

PE PF EF

2
PE_PF_, [PE PF _, [PE PF _, (FE] _, FE

bods: PE,PA_PF PB_(EF ABY ) 0
PA PE PB PF AB EF

Mat khac, ta lai co: 0,5
PE_PB_,[PEPB _, [PE PB_, (BEJ

PA' PF VPA'PF \PF PA "\ AF

=2. E (theo (*))

Chung minh tuong tu: %+ PE, >2. AF

PE PB T EB

Dodo FELPA PR PBH[AF BEY ()
PA PE PB PF

BE AF

\ \ EF AB AF BE PE PA PF PB 0,5
Tur (1)va (11)suy ra; —+— 4+ —+—— <
AB EF BE AF PA PE PB PF’

Dau “=" xay ra khi va chi khi PA=PB=PE=PF,
tic 1a: ABEF 4 hinh chir nhat,con ABCD Ia hinh vuéng.

GV Vu Van Hoang To KHTN 6 HAU LOC * THANH HOA
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Bai 5. (2,0 diém)

Trong hinh tron ban kinh 46cm, ngudi ta dat 2024 diém phan biét. Ching minh rang ton tai

mét hinh tron ¢ ban kinh bang 1cm, ma khéng chira diém nao trong 2024 diém d cho.

BAI

NOI DUNG PAP AN PIEM
5. Ta biét hinh tron ban kinh R, s& noi tiép duoc trong hinh vudng canh 2R. 0,5
(2.0 diem) |6 d6 hinh tron ban kinh 46cm, noi tiép trong hinh | < — »| 05
vudng canh 92cm. QQO
Ta chia hinh vuong canh 92cm, thanh 46x46=2116 [ X ()
hinh vudng nho (canh 2cm). NI
Vi 2116>2024 tic la s6 hinh vudng nhé nhiéu hon
sb diém phan biét da cho.
Do d6 theo nguyén li Dirichlet cd 1 hinh vuéng nho (canh d =2cm) khéng 0,5
chiza bt ki diém ndo trong 2024 diém da cho.
Nghia 13 ludn c6 (ton tai) mot hinh tron, c6 ban kinh bang Rzgzgzlcm ma 0.5
khong chua bat ki diém nao trong 2024 diém d cho.
Bai 6. (2,0 diém)
Cho cac sb thuc duong x,y, z. Tim gia tri nho nhét cua biéu thic:
3 8] 8
P= 2X 7 2y 7 2Z 7 -
X4y Y +z? 224X’ x+y+z
BAI NOI DUNG PAP AN PIEM
6. Vi x,y,z>0. Ta co: 0,5
2,0 dié
( iem) B X3 B xy2 i xy2 <xy2 oy
X 2 2 T2 2 ma 2 2~ -
X“+y° X +y X“+y® 2xy 2
3 3
= x———<¥ nenX_>x-¥ (1)
X“+y° 2 X“+y 2
Chting minh tuong tu, ta dugc: y >y—= (2); va z >7-2 (3)
' ' 2y7? 2 y’+7° 2
. . X y? z° 0,5
Tu (1), (2) va (3) suyra: P= + >—(x+y+z) (I
(1), (2) va (3) suy ryE Y4z 224X 2( y )()
1 1 0,5
Mat khac, ta co: = (X+y+7)+ ——— '
- Y
L (X+y+2)+ t 1
2 JXHY+Z o x+y+z
>1s, (x+y+2) t 1
2 JXHY+Z Ix+y+z
GV Vu Van Hoang To KHTN 7 HAU LOC * THANH HOA
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. X3 y? z° 1 3
T (I)va(ll)= P= + + + >—
(Fva (1r) X“+y? yi+z? 224Xt \x+y+z 2
3 X=Y;y=2;71=X 0,5
Vay MinP:E; dat & X+ Y+ 2= 1 <:>x:y:z:§.
NX+Y+2Z
20
HET HUONG DAN
8 HAU LOC * THANH HOA
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