PHONG GD&PT TP PHUC YEN KY THI CHON HQC SINH GIOI LOP 9
NAM HOQC 2023-2024
PE THI MON: TOAN
Thoi gian lam bai: 150 phut

Cau 1. Cho *>¥+7 1a céc s thuc duong thoa man: ¥ * 27 * 2 =1 Ryt gon biéu thir:
‘j(]+_1':)(]+::) (1+22)(1+x° ) J(]+_1':)(]+.r:)
=x: + 3
x 1+ x° 1+y° l+z°

Oxy (d):y =(m-1)x-2m+1

(d)

Céu 2. Trong mit phang toa do , cho duong thiang

a) Tim toa d6 diém c6 dinh ma
b) Tim ™ dé (@) tao v&i hai tryc toa dg mot tam giac co dién tich béng 1.

Cau 3. Da thuc Q) v6i cac hé s6 1a s6 nguyén théa man
(x-2023) F (x+1)=(2024- x) f (x) ¥xeR Chirmg minh réng )
o o+ 2) (7 4+ 2x =0 : A
Céau 4. Cho phuong trinh (<" +mx +2)(x* +2x+m) ( ™ ]a tham sd). Tim di€u ki¢n cua
de phuong trinh c6 4 nghi¢ém phén biét.
|§ O Hxy+2y =2y +2x

Cau 5. Giai h¢ phuong trinh 1 Nrs yaldx=2

Cau 6. Nhan ngay Tét Trung thu mot rap chiéu phim phuc vu khén gid mot by phim hoat hinh
v6i quy dinh vé gia ban vé nhu sau:

+ Loai I (danh cho tré tir 6 dén 13 tudi): 50.000d mot vé.

+ Loai IT (danh cho nguoi trén 13 tudi): 100.000d mot vé.
Lanh dao rap chiéu phim tinh duoc rang: Dé khong phai b 15 s6 tién ban vé thu duge phai dat
t6i thiéu 20 triéu dong. Hét thoi gian ban ve, nhan vién bao cao voi lanh dao téng s6 vé ban
dugc la 500 vé. Lanh dao rap chiéu phim khang dinh ngay la khong phai bu 10 Em hay giai
thich khang dinh d6? Sb tién 14i rap thu duoc téi thiéu 1a bao nhiéu, biét rang mdi tré em phai
c6 it nhat mot nguoi 1on di keém.

Céu 7. Cho ba diém 498 thing hang (© nim gitta 4 va B) . Ké 2 tia 458 cing vuong
gbe va cung phia véi 4B . Dung goc vudng 4OV | tia Ou cit A% tai C tia OV cit BV tai D.
Cho 94 =a.0B =b OC =2a_Tinh theo % dién tich hinh thang 4BDC.

Céu 8. Cho tam giac déu ABC.E 13 didm thuoc canh 4C va khong trung véi 4K 13 trung
diém cua 4E . Duong thing di qua £ va vudng goc voi 4B tai F cit duong thang di qua €

ludn di qua.

F(0)=2025n,neZ

(x,7ER

va vuong goc voi BC tai D.

a) Ching minh BCKF 13 hinh thang can.

b) Tim vi tri ctia £ sao cho doan KD ngén nhat.

Cau 9. Trong mot hinh vudng canh 17 ¢6 51 diém phén biét tiy y. Ching minh rang c6 it
1

—m
nhat 3 diém nam trong mot hinh tron c6 ban kinh bang 7

1 . 5 - e M (e 3 =1
Cau 10. Tim gia tri nguyén 16n nhat cia X sao cho bat dang thirc Ce+1D)(x+2)" (x+3) =k

ding véi moi gia tri ciia X,



PHONG GD&PT TP PHUC YEN KY THI CHON HSG LOP 9
NAM HOC 2023 — 2024
HUONG DAN CHAM MON: TOAN
(Hudéng dan cham goém 07 trang)

Cau 1. Cho *>-7 13 cAc s thuc duong thoa man: *¥ * 2% 2 =1 Ryt gon biéu thirc:

J(I+y )1+22) ’J(H‘ )(I+r) 1j(l+y:)(l+r3)

I+ x° I+ y°
Loi giai
[+ x* =xy +yZ +ZX +X° =xX(X +y) +zZ(x +V) = (x +y)(x +2)

1 +z°
Ti Xy+yz+zx =1 ta co:
Tuong tu:
l+y' =xy+yz+zx +y =y(x +y) +z(x +v) = (x +y)(y +2)
l+z° =xy+yz+z +z° =z(x +z) +y(x +z) = (x +z)(y +z)
Suy ra

\((m )(1+—-)-.Jf'~+uh+ W +2)0+2) - (yaz) may 4z

l+x (x+y)x+z)

Chung minh tuong tu ta duoc

J(H- )(]+1 )

]+1

=¥ (.".' + :) =xy+ -

=z(y +x) =yz +xz

J0+1)0+x)

1 +z°

Do d6 £ =2(xy+yz+zx) =2
Oxy (a’):y =(m-1)x-2m+1

(d)

Céu 2. Trong mit phang toa do , cho duong thang

a) Tim toa d6 diém c6 dinh ma ludn di qua.

b) Tim m dé () tao voi hai tryc toa do mot tam giac c¢6 dién tich bﬁng 1.
Loi gidi
a) Tim toa d¢ diém co dinh ma (d ) luén di qua.
Gia st (4 di qua diém c6 dinh 400 230 )-
Khi do:
¥, = (m- 1)x,- 2m+1 (" m)
U m(x,- 2)=x,+vy,- 1 ("m)
X,- 2=0 - fx =2
X, 0 X,
X, ty,- =0

Yo == 1

Vay (@) di qua diém c¢6 dinh 4(Z- 1.

b) Tim m dé tao véi hai truc toa dp mét tam gidc c6 dign tich bang 1.
Néu m =1 thi () 1a dwong thang ¥ = 1Va khong tao v6i hai truc toa do mot tam gidc. Suy ra

m =1 khong théa man.
: - < 22 N coaez NWD1- 2
vei M #L(d) 4 truc hoanh tai diém M va cit tryc tung tai diém VAQ;1- 2m)



(d):y =Cm- 1)x-2m+1

OM = 2m-1

m -1

‘.ﬁ N =|— 2m+ ||

Ta co: va dién tich tam giac OMN 3

(m-1)
|m— ||

2m-1

S, =OM.ON %
' m -1

‘.|— Em+l| =
. Ta c6 phuong trinh
(2m- 1Y

=l = dm -4dm+l :|Em— 2|
3|m - ||

M | |

; m=>1:(1)e 4m’ - dm+1=2m- 2= 4m’ - 6m+3=0 . .

+) Néu W (VO nghiém)
;. mel:(Ded4m -4m+1=2-2m = 4m - 2m- 1=0

+) Néu

1- 5

m =— ¥~ (Thoa mén diéu kién m < 1).
- 4
- +\f5 (Khong thoa man diéu kién m < 1).
4
1-/5
. m=———
Vay gia tri can tim cta 7 [a 4

Cau 3.

Pa thirc 7 () vé6i cac hé sb 1a s6 nguyén thoa man (- 2023)f G+ 1) =(2024- 1) (x) [
L —202

Vx€R  Chtng minh rang £(0)=2025n.neZ .

Veix 22023 g o5 V-7 (2028) SLp(2023) = F(2023) =0 = f(x)\x- 2023)

Vi X =2024 g op: [ (2U22) SV (2024) = 1 (2023) =U = [ (x)Ax= 2023)

Suyra /(*) o dang; /(¥) == 2023)(x- 2023).(x) i &(X) 13 da thire voi hé s6 nguyén.

Ta cs. / (0) =2023.3025.(0).

Do €(¥) 13 da thirc véi hé s6 nguyén nén 8(0)EZ

Vay f(0)=2025.n  (nez)
Céau 4. Cho phuong trinh e (13 tham s6). Tim diéu kién caa
dé phuong trinh c6 4 nghiém phan biét.

2 L,
(.1': +un'+2)(_r3 +3.T+m) =0 = x* +mx+2=0 (1)

x4+ 2x+m =0 (2)
Ta co:

Yéu cau dé bai thoa man néu (1) va (2) déu c6 hai nghiém phan biét va ching khong c6 nghiém

chung.
m =242

m-:—EqE

m-8>0e

(1) C6 nghiém khi

(2) C6 nghiém khi l-m>0e= m<l

Suy ra: D& (1) va (2) déu co hai nghiém phan biét thi 71 < - 2v2



o +xp+2y =297 +2x

yafx- y+l+x =2

Loi giai

(x,y€R)

Cau 5. Giai h¢ phuong trinh

PK: X- ..1!+] =0,

. = Y - - R
) Néu X =V Taco VX- ¥+ x =22 0=y =1 (150 man)

|'.r:3
s =0
y=0 ];'1
pf-2y+2- y+l1-2y+2=2e 1= x_§
. : : . p=— =3
3 l !
.1 == -
+) Néu x=-2y+2 Ta co 3

5:'(3_-0)_-‘2:- ‘:(1.-1)][

Tad |

Vay hé phuong trinh c6 nghiém
Cau 6. Nhan ngay Tét Trung thu mot rap chiéu phim phuc vu khén giad mot b phim hoat hinh
v6i quy dinh vé gia ban vé nhu sau:

+ Loai I (danh cho tré tir 6 dén 13 tudi): 50.000d mot vé.

+ Loai II (danh cho ngudi trén 13 tudi): 100.000d mot vé.
Lanh dao rap chiéu phim tinh duoc rang: Pé khong phai bu 15 s6 tién ban vé thu duoc phai dat
t6i thiéu 20 triéu dong. Hét thoi gian ban vé, nhan vién bao cao voi lanh dao téng s6 vé ban
dugc la 500 vé. Lanh dao rap chiéu phim khang dinh ngay la khong phai bu 10 Em hay giai
thich khang dinh d6? S6 tién 13i rap thu dwoc t6i thiéu 14 bao nhiéu, biét ring mdi tré em phai
¢6 it nhat mot nguoi 1on di keém.

Loi gidi

Goi™ Y tuong tng 1a s6 vé loai 1, loai II d4 ban duoc

Tong sd tién ban vé thu duoc la: FUUUUX F1UUUUL Y

Gia st rap chiéu phim phai bu 10, nghia la

Cx+2y<400(1)

X, Ve
(dong)

JUUUUY + TUUUTIU P < 200U Uy
Hay

Mt khac: ¥+ =500 (2).

Tir (1) va (2) ta co: 300 ¥ +#2y <400 y<=100 (o g0 yEN*
) Vay rap chiéu phim khéong phai bu 15.
(3)

Xe o ae gy e ~ R s 1A ~ =y
Do mdi tré em phdi c6 it nhat mot nguoi 16n di kém nén -~ =7

Tir (2) va (3) suy ra: ¥ 2250
Tong sb tién ban vé thu duoc 1a:
T =50000x +100000y =50000(x + y)+50000y

=50000.500 + 50000 3350000.500 + 50000.230 =37500000
Hay Tmin =37500000 < x =y =250

Vay s6 tién 1ai toi thiéu ma rap chiéu phim thu dugc la:
37500000 - 20000000 =17500000(d ).



4.0.8 thing hang (© nim gitta 4 va B). Ké 2 tia B cing vuong

CAu 7. Cho ba diém
gbe va cung phia véi 4B . Dung goc vudng “Ov | tia Ou cit 4% tai C, tia Ov cét BY tai D.

Cho 94 =®08 =b OC =2a_Tinh theo %* dién tich hinh thang 4BDC.
Loi gii

Trong DAOC vudng, ta co:

EDS,AGL‘":ﬂ:I—D Aoc =ol’
oc 2

COD=80" P koD =30"

Trong tam gidc vuong BOD co:

PSR ST 9
Dién tich can tim la = =

tan ROD = 5D P BD =08.tan BOD = b.tan 30° =i

OB 3

AC =JOC* - 047 = a f3: BD=i.j AB=a+h
Hinh thang ABDC ¢4 ""E
b
GJ?_&‘I"
3(3a+b
ACTED yp= "E{a +h}=—,j‘{ ; }{a +b)

Cau 8. Cho tam giac déu ABC.E 13 didm thudc canh 4C va khong tring voi 4K 13 trung
diém cua 4E . Puong thiang di qua £ va vudng goc véi 4B tai F cit dudng thang di qua €
va vudng goc v6i BC tai D

a) Chimg minh BCKF 13 hinh thang can.

b) Tim vi tri cuia E sao cho doan KD ngén nhat.

Loi giai A
a) Chirng minh BCKEF la hinh thang cin "
Trong DAFE ¢o: B
H=00"pP 4EF =30";KF =KE (doFAE =60")
DAFK 1a tam giac déu (do 4FK = FAK =00") D

P AF=A4K
Ta cb BF =AB—-AF. CK = AC— AK Do

AB=AC, AF=AKbP BF =CK (1)
Do AFK =60" = ABCP FK//BC (2) 2
Tur (1) va (2) suy ra BCIK 3 hinh thang can (Ppcm)



b) Tim vi tri E sao cho AD ngin nhét
Xét DDEC ¢ DEC =KEF =307
DCE =DCB- ECB=90"- 60’ =30' gyy ra
DDEC 13 tam gi4c can tai DP DE =DC
Dung hinh binh hanh 4DE! ta co: 14B=90" (do EI//AD)
vy Al = ED=DC
xeot DA41B: DCDB 4 4B=CD (do DABC)

AI'=DC (Chtng minh trén)

¥ BI = DC
D4iB=DcDBP
IBA = DBC

Suy ra
§IBD =IBA+ ABRD

; B P 18D = 4CB = 60"

Ta c6 ABC = ABD+ DBRC

DIBD can dinh B va /8D =60’ ngn DIBD 13 tam gide déu
3)

ADET 13 hinh binh hanh va K 1a trung diém ctia AE nén K
1a trung di€ém cua ID (4)

1 1 1
KD——DF——BDE' —BC

Tu (3) va (4) suy ra 2 2
Vay KD ngén nhat khi C° Dhay E° 4,

Céu 9. Trong mdt hinh vudng canh 17 ¢4 51 diém phan biét tiy y. Chirng minh rang co it
|

—m
nhat 3 diém nam trong mot hinh tron c6 ban kinh bang 7
Loi giai
! m
Chia hinh vuéng thanh 25 hinh vudng nhé ¢é kich thudc bang nhau véi kich thude S
Vi ¢ 51 diém va duoc xép vao 25 hinh vudng nén theo nguyén 1y Dirichle phai c6 mot
hinh vudng nho chira 3 diém.

-~

AC =—m

Gia st hinh ABCD chira 3 diém d6. P& tinh dugc 5

1 I I
Ban kinh hinh tron tim O ngoai tiép hinh vuéng ABCD bing 25 50 49 7

Vay ba diém noi trén phai nam trong duong tron tim O, ban kinh bang 7
A L, 42 e ]
Cau 10 Tim gia tri nguyén 16n nhat cia X sao cho bat dang thirc Gt 1)(x+2) (e +3) 2k
ding v&i moi gia tri cua ¥ .
Loi giai
Dit P=(x+D(x+2)7 (x+3)= P =" +4x+3)(x" +4x+4)
Pat ¥ =x" +4x+3

Ta co



P:}':""}' :‘ J1'+l —I—-'i_-‘— I— P:-I—Kﬁf }':'I—
2] 47 4 4 2
@
| . &= T 2
y=- —_p .1':+4.1'+3=—U e 2
2 - N
g:- 24"
2
1 1
mn . 2 . . k£-—
Ta cod 4 Pé P =k véimoi x thi 4

Vay gia tri nguyén 16n nhat cia k can tim 14 & =1



Cho ba diém 4, 0, B thing hang (O nam giira 4 va B). Ké 2 tia Ax, By cing vuéng géc va
cung phia v6i AB. Dung géc vudng uOv, tia Ou cit Ax tai C, tia Ov cit By tai D. 2,0
Cho OA=a; OB =b; OC = 2a. Tinh theo a, b dién tich hinh thang ABDC.

2a

Trong tam giac vuong 4AOC co6:

04 1 0.5
cos AOC = = = 40C =60°. N )
oc 2

Do COD = 90° = BOD = 30° 0,25




Trong tam giac vudng BOD c6:

BD b 0,5
tan BOD = = BD = OB. tan BOD = b. t?:%OO = . ’
OB 3
X , b
Hinh thang ABDC c6:NAC = 0C2-Osﬁ:a 3;73D: ; AB=a+b; 0.25
-d 3 ,
D
a3+
, acespy T _3Qa+b)
Dién tich can tim 13 : AB L3 (a\[b )=" “(a+b) 0,5
2 2 6
Cho tam giac déu ABC, E 1a diém thudc canh AC va khong trung véi 4, K 1a trung diém
ciia AE. Puong thing di qua E va vudng goéc voi 4B tai F cit duwong thing di qua C va
vuong goc véi BC tai D. 4,0
a) Chirng minh BCKF 1a hinh thang can.
b) Tim vi tri ciia E sao cho doan KD ngin nhit.
A
E K
D
c
B
a) Chirng minh BCKF la hinh thang can.
Trong tam giac vuéng AFE co: AEF = 30°; KF = KE (do FAE = 60°) 0,25
Tam giac KEF 1a tam giac can = KEF = AEF = KFE = 30° = AFK = 90° - KFE = 60° 0,5
Tam gidc AFK 13 tam giac déu (do AFK = FAK = 60') = AF = AK 0,25
Tacod: BF = AB—AF;, CK = AC — AK. Do AB = AC; AF = AK nén BF = CK (1) 0.5
Do AFK = 60° = ABC nén FK//BC (2) 0,25
Twr (1) va (2) suy ra BCKF 1 hinh thanh can (BPCM) 0.25

b) Tim vi tri ciia E sao cho doan KD ngin nhit.




Xét tam gidc DEC ¢6 DEC = KEF =30°; DCE = DCB - ECB =90 - 60° = 30°

Suy ra DEC la tam gidc can = DE = DC 0,25
Dung hinh binh hanh ADEI, ta cé: 0.5
IAB = 90° (do AI//ED) va AI = ED = DC ’
Xét hai tam giac vudng AIB va CDB c6
AB = CB (do tam gidc ABC déu)
Al = DC (Chirng minh trer|1?BI _ 8D 0,25
Suy ra A4AIB = ACDB =
. T |IBA = DBC
Ta cé |IBD = 154 + ABD ,
aco: IBD = ABC = 60
% ” 0.25
|| ABC = ABD + DBC
Tam giac IBD can dinh B va IBD = 60° nén IBD la tam giac déu (3)
ADEI 14 hinh binh hanh va K 1 trung diém cta AE nén K 1a trung diém cta ID (4) 0,25
; ) T 1 1
Toe(3)va(4)suyraKD=_DI=_BD=> BC 0.25
2 2 2 ’
Vay KD ngan nhat khi D tring v6i C hay E tring véi C 0,25
Trong mét hinh vudng canh 1m c6 51 diém phén biét tiy y. Chitng minh rang c6 it nhét 3
L 1,0
diém nim trong mét hinh tron c6 ban kinh bang 7
A B
D c
0,25
. 1
Chia hinh vuong da cho thanh 25 hinh vuéng nhé bang nhau véi kich thuéec  m
5
Vi ¢6 51 diém va dugc xép vao 25 hinh vudng nén theo nguyén 1y Birichlet phai c6 mot hinh 0.25
vudng nho chtra 3 diém. ’
Gia st hinh vuéng ABCD chura 3 diém do.
x 2
D¢ tinh duqcﬁc = m 0,25
5
I \ A C A 1 R N 1 1 1
Ban kinh duong tron tam O ngoai ti€p hinh vuong ABCD_baﬁ_g .= < =
2 /5 0 49 7 025

< R . A IS 1 \ A ’ 7 M 1
Vay ba diém ndi trén phai ndm trong hinh tron tim O, ban kinh bang  m
7




10

Tim gia tri nguyén 16n nhat ciia k sao cho bat ding thirc sau ding véi moi gia tri ciia x:

(x+1) (x+2) x+3) >k 1,0
Pit P=(x+1)(x+2) (x+3)
0,25
P:(x2+4x+3)(x2+4x+4)
baty = x* +4x+3
(1Y 1 1 I
TaCé:P:y2+y—_ y=F - =2- P=- oy=-
Ll J 4 4 4 2 0,25
I 2
_ , _ ||x:_-2-
y=-l=2x¥+4x+3=-1 o 2 0,25
x==2+
2
. r 2 X 1
Tacé: P =- .Dé P>k Vxthik<-
min 4 4 0,25

Vay gia tri nguyén 16n nhat cta k can tim 13 & = -1

HET




