UBND XA BIEN LU KY THI CHQN PQI DY TUYEN HQC SINH GIOI
PHONG VAN HOA-XA HOI CAC MON VAN HOA LOP 9 CAP TiNH
NAM HOQC: 2025-2026

Moén: Toén 9
Thoi gian; 150 phit (khéng ké thoi gian giao dé)
(Pé thi c6 01 trang, gém 10 céu).
Ngdy 29 thdng 10 nim 2025
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Bai 2: (2,0 diém) Cho x,y > 1 thda méin —— + —— = ——. Tinh gi4 trj ciia bidu thic

X1 y+1  xy+4
A=x3+y3+9xy,

Bai 3: (2,0 diém) Giai phuong trinh x2 +x+2025 = x ++/x? +2025.
Bai 4: (2,0 diém) Mot xe container ché 1000 tui cam gém ba loai, 200 tti Cam Cao
Phong, 300 tu1 Cam sanh va 500 tii cam gidy. Céc thi cam co leh thuorc nhur nhau. Mot
nguon lay ngau nhién ba tlii cam tir container nay. Xac suét cua bién c6 “lay dugc ca ba
tii cling mét loai cam” 1a bao nhiéu?
Bai 5: (2 0 diém) Cho céc sb nguyén duong m, n théa man diéu kién m +n + 1 13 uéc
nguyén t6 ciia 4(m? + mn + n?) — 3, Chimg minh ring:4(m? 4+ mn + n2) — 3 chia hét
chom+n-1
Bai 6: (1,5 diém) Ba H giri m6t s tién vao quy tiét kiém véi 11 suat 1,2% mot thang. Sau
6 thang ba nhén dugc tong s6 tién 1a 48.000.000 ddng. Hoi lac diu ba H giri bao nhiéu
tién.
Bai 7: (1,5 diém) Ngudi ta lam mét cai hdp hinh vuong dé d\,rng duge 5 cai banh hinh
tron c¢6 dudng kinh 60m, sao cho khong cé bét ki hai cai banh nao duge chdng lén nhau.
Hay tinh canh nho nhét cua céi hop.
Bai 8: (4,0 diém) Cho duong tron tdm O, ban kinh R. Pidm A nim 'bén ngoai dudng tron
tam O. Qua A v& hai tiép tuyén AB, AC véi dudmg tron (B, C 14 céc tiép diém). Goi M, N lan
lugt 14 trung diém ctia AB, AC; H 14 giao diém cua AO véi BC. Liy diém E bt ky trén
dudmg tron (E khéc B va C). Qua E vé tiép tuyén véi dudng tron tam O, tiép tuyén nay cét
dudng thing MN tai K

a) Chimg minh réng: MN2 = AH, HO

b) Chimg minh ring KA = KE
Bai 9: (1,5 diém) Cho tam gidec ABCcé ba goc nhon, ndi tiép dudng tron (O; R). Goi
D,E, Flan luot 13 giao didm cua céc dudng thing AO véi BC,BO véi AC,CO véi AB
Chting minh ring : AD + BE + CF > ﬁ

Bai 10: (1,5 diém) Cho a, b, ¢ 12 céc sg thire duong théa méan a + 2b + 3¢ =
2ab 6bc 3ca 1/1 1 1 15
Ching minh rang a2+4b? t 4b2+49c2 3 9c2+a? + 4 (Z + 2b + .S_c-) = 4
Hét
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Bai 1. (2,0 diém) Rut gon biéu thirc P =




HUONG DAN CHAM MON TOAN

A , » «A
Cau N¢i dung dap an Dn:e
Rit gon biéu thirc P=x—4‘/; L 3‘/_+x Vx -1 ,vbi x>0.
L xJx+1  x*+x x x —x+x . 2.0
Véi x>0, tacé:
x—4x 1-3Jx +x Jx -1
(f+1)(x— x +1) J‘(f+1)(x-f+1) J‘(x-J‘+1) 0,5
1 Jx (x—4/x) 1=3x+x  (a-DE+D) s
J’(J‘+1)(x—f+1) VeWx+D=vx+1)  Ve(x +1)(x—Vx +1) ;
__ oxlx-2x-30x Jx(x-2Jx-3) 0,5
Vr(Wx +1)x=vx+1)  Vrx+Dx=Jx+1)
Vx(x+1)(vx -3) Jx-3 s
T E(x ) —Vx+D) x4l :
Cho x,y > 1 théa miin T’ + y—+—1 = m Tinh gid tri ciia biéu thirc 5.1
A=x3+y3+ 9xy
s 1 1
" Tacé —+ e xy+4 =2 xy+4)x+y+2)=5(x+1DH+1)
exyx+yY)+3=3xy+x+yex+y—-3)xy—1)=0(1)
Véix,y>1thixy—1>0,dodé (1) & x+y=3. 1.0
ViyA =x3+y3+9xy = (x +y)3 — 3xy(x + y) + 9xy
= 33 —3xy.3 + 9xy = 27 1,0
Giai phuong trinh x? + vx+2025 = x +/x* + 2025. 2.0
Piéu kién x+20252> 0 < x >-2025
¥ +x+2025 = x +/x? +2025 0,25
= 3% +2025 - \/x+2025
e (x* +2025) - (x +2025) 0.25
Jx? +2025 +/x+2025
1
x*-x)| 1- =0
3 | )( Vx? +2025 +J}+2025) 0,25
1
x*=x=0 (1) hodic 1- =0 (2)
( VX% +2025 +/x +2025 ‘ 0,25
Giai phuong trinh (1) ta dugc hai nghiém x = 0,x =1 (théa mén di€u 0.25
kién) ’
Bién ddi phuong trinh (2) ta dugc vx? +2025 +vx +2025 =1 0,25
Nhan thiy +/x? +2025 = 42025 > 1 = +/x* + 2025 + /x +2025 > 1 nén 0.25
phuong trinh (2) v6 nghiém '
Vay phuong trinh da cho c6 2 nghiém x=0,x=1 075




Mot xe container ché 1000 tii cam gom ba logi, 200 tiii Cam Cao | 2.0
Phong, 300 tii Cam sanh va 500 tul cam gidy. Céc tii cam c6 kich
thwée nhu nhau Mot nou‘o‘l lay ngiu nhién ba tii cam tir container
nay. Xdc suét ciia bién c6 “ldy dwge ci ba tii cing mot logai cam” la
bao nhiéu?
+) Chon 3 tii cam trong 1000 tui
- C6 1000 céch chon tui cam thit nhét.
- C06 999 cich chon tii cam thir hai.
- C06 998 céch chon tii cam thir ba.
Vi cach chon ti cam khong phu thudc vao thir tir ctia tii cam nén véi
céch chon trén thi mdi cach chon di tinh 6 14n.
Téng s6 cach chon ra 3 tii cam tir 100 tii la: (1000.999.998):6 =| 0.5
166167000.
Pé chon dugc ba tii cam cling loai ta c6 cdc TH sau.
THI: ChQn dugc 3 thi cam Cao Phong trong 200 tii.
Tdng sb céch chon trong TH nay la: (200.199.198):6 = 1313400 0.5
TH2: Chon dugce 3 thi cam sanh trong 300 i 1a.
Téng s cach chon trong TH nay 1a: (300.299.298): 6 = 4455100 0.25
TH3 ChQn durgc 3 tii cam gidy trong 500 tui la.
Tong s6 cach chon trong TH nay 1a: (500.499.498):6 = 20708500 0.25
Téng s6 cach chon trong 3 TH la:
1313400 + 4455100 + 20708500 = 25177000
Xéc sudt cua bién cb “ldy dugc ca ba thi clng mét loai cam” la
25177000
Tes167000 — O 1515 =
Cho céic s6 nguyén duwong m, n théa mén diéu kitnm+n + 1'1a 2.0
wée nguyén td ciia 4(m? + mn + n?) — 3. Chirng minh
ring:4(m? + mn + n?) — 3 chiahétchom+n—1
Theo bai ra ta c6:
dm? +4mn+4n* -3 im+n+1 s
D 4m?2 +4mn+4n? -3 —4dn(m+n+ D) +4(m+n+1) .
im+n+il 0.5
=>4m*+4m+1lim+n+1 ’
=>02m+1%2im+n+1
Vim+n+1 14 sd nguyén td nén 2m+1) i (m+n+1)
Taco: Cm+1)i(m+n+1)=>2m+1=k(m+n+1),keN"
Ma2m+1<2m+2+2n=2(m+n+ 1) dom,nduong 0.5
Suyra:k(m+n+1)<2(m+n+1)=>k <2ma k € N'suyrak=1
Hay2m+l=m+n+1l=>m=n
Khi dé ta co
{ m+n—1=2m-1 0.5
4m? +4mn+4n? -3 =12m?-3=32m+1)2m-1) ’
Vay 4(m? + mn + n?) — 3 chna hétchom+n—1
Ba H giri mot s6 tién véo quy tiét kiém véi lm sufit 1, 2% mqt thding. Sau
6 thang ba nh.m dugc s6 tién 14 48 000 000ddng. Héi lic diu ba H giri 1,5

bao nhiéu tién




Goi x (dong) 12 s6 tién ma ba H giri ngdn hang (x >0.)
S6 tién 13i ba H nhén dugc sau khi hét han 1 théng la: x.1,2%=x.0,012
(dbng).

S6 tién ba Todn nhén dugc sau khi hét han 1 thing la:

x+0,012x = (1+0,012)x (dbng).

S tién ba Toén nhéin dugc sau khi hét han 2 théng 1a:
1,012x+1,012x.1,2% =1,012x +1,012x.0,012 = (1+0, 012)? x (dng).
Sé tién ba Toan nhén dugc sau khi hét han 3 thang 1a:
(1+0,012)%x +(1+0,012)*x.1,2% = (1+0,012)?x +1(1 +0,012)?x.0, 012 = (1+0, 012)]
(ddng).

SO tién lai ba Toén nhén dugc sau khi hét han 6 thang la: (1+0,012)%x (ddng)
Sau 6 thang ba Tosn nhin dugc sb tién 1a 48 000 000 déng nén ta c6 phuong
trinh: (1+0,012) x = 48.000.000

x =48.000.000: (1+0,012)° ~ 44684630 (Théa man diéu kién ciia 4n)
Viy ban déu ba Toén giri s6 tién 1a 44684630 déng
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Ngudi ta lam mot cai hdp hinh vuéng dé dung dwoc 5 cii banh hinh
tron c6 dudng kinh 6cm, sao cho khong cé bit ki hai cdi banh nao
dwoc ché@g 1&n nhau. Hiy tinh canh nhé nhit ciia cii hjp.

Gia sir day cai hgp banh la hinh vuéng ABCD

Goi O 1a tdm hinh vuéng ABCD canh la a > 6 chira 5 cai banh hinh tron
ban kinh bing 3cm sao cho khéng c6 bat ki hai cai banh nio trong
chiing c6 diém trong chung.

Suy ra tdm ctia nam hinh tron nay nim trong hoc trén canh hinh vuéng
MNPQ tdm O c6 canh 13 (a— 6) (M € 0A; N € O0B; MN//AB va MN
cdch AB moét khoang 3cm). Cac duong trung binh cta hinh vuéng
MNPQ chia hinh vuéng nay thanh 4 hinh vudng nhé bang nhau.

A a B

D

Theo nguyén li Dirichlet ton tai mot hinh vuéng nhé chira it nhat hai
trong ndm tadm culia 5 cdi banh hinh tron néi trén, chang han d6 la O, va
0..

0,25

0,25

0,25

0,25




Do 5 cdi banh hinh tron nay khong c6 hai ci banh nao cé diém trong
chung nén 0,0; =6 (1)

Mat khac 0,0; ciing nim trong hodc trén canh hinh vuéng nho c6 0,25
canh 14 2= nén 0,0, < OM = 22.VZ (2) (trong 6 2.2 14 dudng
chéo hinh vuéng nho) 0,25
\ a—6 ?
Tu (1), (2) suy ra—z—.\/fz 6 < a=6V2+6.
Viay canh nhé nhét cia hop banh hinh vuéng ABCD 13 6v2 + 6 (cm)
Cho dwdng tron tim O, ban kinh R. Piém Aniim bén ngoai dwong | 4,0
tron tim O. Qua Avé hai tiép tuyén AB, ACvéi dwong tron (B, Cla
céc tiép diém). Goi M, Nlan lugt la trung diém cia AB, AC; Hla giao
diém ciia AOvé6i BC. LAy diém E bét ky trén duong tron (Ekhac B
va C). Qua Evé tiép tuyén véi dudng tron tim O, tiép tuyén nay cit
dudng thing MN tai K
a) Chirng minh ring: MN? = AH.HO
b) Chitng minh riing KA = KE
K
Ta c6 AABCcéan tai A suy ra AB = AC
AOBCcéntai O suy ra OB = 0C
Suy ra A0l dudng trung truc ctia BC = A0 1 BCtai trung diém Hcua | 1.0
BCXét AABOvubng tai B c6 dudng cao BHnén AH. HO = BH? =
moyt — 2
2 4
Vi MN1a dudng trung binh ctia AABCnén MN = =
Do do: MN? =25 = MN? = AH. HO i
AKEOvudng tai E,taco :
KE? = K0O? — OE?
= K0% — R%(1) 0.5

DoMN//BC,BC L AOsuyraMN L1 AO. Goil la giao diém ctia MNva
AO,tacod: KA% = KI? + 1A% = KO% — 0I% + 1A®

= K0% + (Al + 0N (AL — 0D 0.5




= KOZ? — 40.(0I - Al)

Do MN//BC, Mla trung diém ctiaAB, suyra: I1a trung diém cta AH 0.5
= Al =IH=0]-Al =0l —IH = OH
= KA? = K0? — A0.OH = K0%? — 0B? = K0?% — R%(2) 0.5
Tir (1), (2) = KE? = KA*> = KE = KA
Cho tam gidc ABCcé ba géc nhon, ndi tiép duwdng tron (O;R). Goi | 1.5
D, E, Flan lwot 12 giao diém cia cic dwdng thing AOvéi BC, BOvéi
AC,COv6i AB. Chimg minh ring : AD + BE + CF > 2%
? OA _ Saoc _ Saos _ Saos + Saoc
0B _S Aes SA%% §A8D+s Sasc
. 9B _ Saos*Sosc,0C _ SaoctSosc
Tuong ty: BE ; Sagc ' CF Sagc
T vA 24 5 98 00
Vi vay suy 1ra. r D1+ BEl+ e 2 0.5
DOGOR(XB'FE;'I'E:) =2
x _ L
nén 2(130 +BE + CF) = R.(AD + BE + CF) (5+o-+ CF)
Theo bat dang thitc AM — GMtaco : 0.8
3 « 2 1 1 3/1 1 1 )
AD + BE + CF = 3YAD. BE.CFva (- + o=+ —) 2 3 /E-EE-E
9R
= 2(AD + BE + CF) 29R=>AD+BE+CF2-§—
D#u bing xay ra khi AABCdéu 0.5
Cho a, b, ¢ 1a cic so thue dwong théa mén a +2b+3c=1.
, . . 2ab 6bc 3ca 1 1 i l ’ ;l_5 1.5
Chirng minh rang: gz, 457 + 5702 T 921z T3 (a BT 3c) =
Via+2b+3c— 1 nén L4 L 4 L = &¥2b+3c_a¥2b¥3c a+2b3c
a , 2b Zba 352 : 3§c a 1 a"’f:l:bz 4b2+3:acc2
o (=2t tiEag)Heg) Bt |0
9c?+a’
3ca g .
Do d6 bat dang thirc phai chirng minh tuong duong véi: 0.25
2ab a?+4b? 6bc 4b2+49c? 3ca 9¢%+q? ;
&:12+4b2 T , 8ab ) T (4b2+902 t 24bc ),+ (9c"’+a2 o 12ca ) 23 (1) 0.25

Ap dung bét ding thirc Cé —si cho hai s6 duong, ta cé:




2 2 2 2
2ab_  a%+4b 2z\rZab @t @

a2+4b? 8ab a?+4b2  8ab
6bc 4b249c?
: >1
Tu'o‘ngtu' 42b2+29c2 + 24bc (3)
3ca 9c“+a
> 1 4
9c2+a? 12ca - ( )

Cong theo vé céc bit ding thirc (2), (3), (4) ta suy ra ( 1). Suy ra dpcm.

Déu ding thirc xay ra khi va chi khia ==; b—— =2

9

0,25
0,25

0,25
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