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

THANH HOA NAM HOQC: 2025-2026
MON THI: TOAN - LOP 9 THCS
PE THI THU NGAY 23/11 Thoi gian: 150 phat (khong ke thoi gian giao dé)

(Dé thi c¢é 10 cdu, gom 02 trang)

Ciu 1. (2,0 diém) Rut gon biéu thuc:
p[_x- 3J_ 3-Vx -2 9-x
\Vx-2 3+\/_ X+

Cau 2. (2,0 diém) Cho x,y,z 1a cac sd duong thdéa man: z

J, VOl x>0,x#4,x#9

2 =x3+y3 =3xy+z.

Tinh gi4 tri biu thitc: M = /2025 — (x+ )" + 22
x+xP+1=2y+1
YAy +1=2x+1

CAu 4. (2,0 diém) Cho mét lu6i 6 vudng gdm 3x3 6 hinh vudng,

Céu 3. (2,0 diém) Giai hé phuong trinh {

cac dinh cua ludi 1a cac giao di€m cua cac duong ké ngang va

doc nhu hinh v&.. Tir tit ca cac dinh do, chon ngau nhién 3 dinh.

Tinh x4c suat dé 3 dinh dugc chon tao thanh mot tam giac?

Céu 5. (2,0 diém) Tim tat ca cac sd nguyén x, y thoa man:

xzyz(x+y)+x—2+y(x 1)
Céu 6. (1,5 diém) Mot dai 1y nhap trai cay theo timg dot; chi khi ban hét hang ct
m&i nhap dot méi. Chi phi van chuyén cho mdi dot nhap 1a 25 triéu dong Mbi ta
trai cdy trong kho phai chiu chi phi bao quan 80 nghin dong mdi ngay.
Toan bo sd trai cdy déu dugce tinh chi phi bao quan cho mdi ngay ké tir sau khi nhap
vé. Ngay sau khi nhap hang, dai Iy ban duoc 25 ta mdi ngay. Hoi: Mbi dot dai 1y
nén nhap luong trai cdy du ban trong bao nhiéu ngiy dé chi phi trung binh mdi
ngay 1a nho nhat?

Cau 7. (1,5 diém) Mot cai san hinh chir nhat
ABCD c6 kich thuéc AB=16 m, AD =12 m.
Mot camera an ninh duoc lap ¢ trung diém M cia
canh AB. Biét rang goc nhin cua camera 1a 90°.
Hay tinh dién tich sin ma camera c6 thé quan sat
duoc khi camera bt diu quét toi trung diém N
ctia canh AD (nhu hinh v&). Lam tron dén 2 chir se
s6 thap phén sau diu phay. A b s

D C

P

Cau 8. (4,0 diém) Gia st duong tron (I) ndi tiép AABC tiép xuc véi cac canh BC,
CA, AB tuong ung tai K, P, Q (CA < CB, géc BAC tu). Goi R 1a trung diém cua
PK, L la giao cua tia IC voi (1).

1. (2,0 diém) Chimg minh rang: L 13 tim dudng tron nodi tiép ACPK

va CL.QR=CQ.LR.

2. (2,0 diém) V& dudng kinh QJ, CJ cit AB tai E. Chimg minh rang AE = BQ.

Ciau 9 (1,5 diém) Cho tam giac ABC vudng tai A. Trén cac canh AB,BC,CA theo
thu tu léy cac diém D, E, F sao cho DE 1 BC va DE= DF. Goi M 1a trung diém
ctia EF. Ching minh ring BCM = BFE .




Cau 10. (1,5 diém).

M&bt nha dia chat hoc dang o tai diém A trén sa mac. Anh ta can di chuyén dén diém
B, cach A mdt doan 70 km. Trong sa mac 0 t6 chi chay dugc vdi van tdc 30 km/h.
nén néu di thang tir A dén B thi s& khong kip dén noi trong vong 2 gid theo yéu cau
cong viée. Rt may 1a c6 mot con dudng nhwra song song véi AB va cach AB mot
khoang 10 km (nhu hinh v¢€). Trén dudng nhua, xe co thé chay véi van tdc 50 km/h.
Nha dia chat dy dinh chon mot diém C trén duong nhwa dé di tir A dén C bang
duong théng trong sa mac, sau do tiép tuc di trén duong nhya tor C dén mot diém D,
roi lai di tir D qua sa mac dé dén B.

Hoi: V6i cach lua chon trén thi thoi gian it nhat dé nha dia chat di tir A dén B 1a
bao nhiéu?

A 70km B
Sa mac 10km
dwong nhya
X Y
H (& D K
------------- 1 0 |

Thi sinh khong dwoc sw dung tai liéu, giam thi khong giai thich gi thém
HO VA 1EN thi SINA: .. oo oo e e et e s e e e et e et e




SO GDPT THANH HOA HUONG DAN CHAM MON TOAN

NAM HQC: 2025 - 2026
MON THI: TOAN - LOP 9 THCS
(Huong dan cham gom co 06 trang)

HUONG DAN THAM KHAO

Cau NOI DUNG Diém |

, A , 3Vx 3-+x \/ -2 9—x
Rat gon biéu thue: P= . ,
& ( J (\/ 2 3+4/x x+\/x—6J

Caul 2,0
(2,0 | VOl x20,x#4,x#9
diém) Vo1 x>0,x#4,x#9

pox9=x+3Wx (3-Vx Ji-2 (3-V0B+Vn) 0,25
Wx+3)xr-3) (V-2 3+x (x+3)x-2)

3([ 3) ,(3—\/2 Jx-2 3—\/5]

3 _\/}—2
"""" 3 3+I3 0s
T xi3 -2 Jri-2 ’

Vay P= 3 5 (x=>0,x#4;,x+#9) 0,25

2

Cho x,y,z 1a cac s6 duong thoa mén: 22 = x* + 13 =3xy +z. Tinh gia tri biéu

thirc: M = \/ 2025—(x+ y)2026 4+ ;2026

2_ .3, 3 2_ .3, 3
,|z7=x"+y zi=x"+y

Ta co 5 Sl 2:>z3=3xyz+x3+y3
z"=3xy+z z7 =3xyz+z

<::>3xyz+x3+y3—z3 =0

Cau 2 <:>(x+y)3 —3xy()c+y)+3)cyz—z3 =0
2,0

diém) | < (x+y- Z)((x+y)2+(x+y)z+22)—3xy(x+y—z):0
( Z)((x+y)2+(X+y)z+zz—3xy):0 0,75
( Z)(x2+y2+22—xy+yz+zx)=0

@%(x+y Z)[(x y) +(x+z)2+(y+z)2}=0

(x—y)2+(x+z)2+(y+z)2 >0:>x+y—z=0<:>x+y=z<:>(x+y)2026 = 72026 0.5




Suy ra M =/2025—(x+ )" +2% =/2025 = 45
x+VxT+1=2y+1 (1)

yry +1=2x+1 (2) 2,0
Trir theo vé cac phuong trinh (1) va (2) ta duoc:

0,25
(m_m)+3(x_y>:o@(x_y)[ rey +3J=o

Giai hé phuong trinh {

\/x2+l+\/y2+1

& x—y=0 hoic \/x2+)lci)\}y2+l+3:0 (*) 0.5
Ciu 3 Truwong hgp 1: x—y=0< x=y. Thay y=x vao (1) ta dugc phuong trinh:
(%,0 m:x+1©{x2+1:(x+1)2
diém) x=-1 0,5

Giai hé ta dugc:x=0=>x=y=0. 0,25

Truwong hep 2: Xty +3=0

\/x2+1+\/y2+1
X6t - x4y +3:(3 x2+1+x)+(3 y2+1+y)' 0,25
\/x2+l+\/y2+l \/x2+1+\/y2+1

Ta co: 3+/x2 +1 +x>3\/x—2+x=3|x|+x=2|x|+(|x|+x)2 0.

Tuong ty: 34y +1+y>0

Suy ra: 4> 0. Truong hop 2 khong xay ra. 0,25
Véy h¢ ¢6 nghi¢ém duy nhat: x=y=0.

Cau 4. (2,0 diém) Cho mdt ludi 6 vuong gdm 3x3 6 hinh

vudng, cac dinh cua ludi la cac giao diém cua cac duong

ké ngang va doc nhu hinh vé.. Tu tat ca cac dinh d6, chon 2.0
9

ngau nhién 3 dinh.

Tinh xéc suat dé 3 dinh dugc chon tao thanh méot tam giac

Cau 4 | CO tat ca 16 dinh

(2,0 | S§ cich chon ra 3 dinh bat k¥ trong 16 dinh 1a 12116

> =560 (cach 0,5
diém) 1.2.3 (cach) ’

3 dinh duoc chon tao thanh mot tam giac khi 3 dinh nay khong thang hang.
Ta tinh s6 cach chon ra 3 dinh thing hang va 1y phan bu

- C6 10 duong thang chtra 4 dinh, gdm: 4 canh ngang, 4 canh doc va 2
duong chéo chinh 0,5
Trén mdi dudng nay, sd cach chon ra 3 dinh trong 4 dinh 1a 4, nén s6 cach
chon ra 3 dinh thing hang trén 10 dudng thang nay 1a 10x4=40 cach.




- C6 4 dudng chéo phu, song song véi cac dudng chéo chinh, mdi duong chéo
phu chra 3 di€m thang hang, nén s6 cach chon ra 3 diém thang hang trén 4

25(x — 2).0,08 (triéu dong)

duong thefmg nay la 4 cach 7 7 ) 0,5
Twr d6: SO cach chon ra 3 diém khong thang hang trong s 16 dinh la:
36040 -4 =516¢cach.
X4c sudt can tim1a P=>— >16 = 129 0,5
__________________________________ 560 140
Tim nghiém nguyén ciia phwong trinh x°y* (x+y)+x=2+y(x-1). 2,0
Pat a=xy,b=x+y=aecZ,beZ *)
Phuong trinh (1) tr¢ thanh: ¢*bp+b=a+2. < b= a+21 0,5
a’+
(a+2)i(@® +1)=(a* -4)i(a* +1) = (@’ +1)-5i(a’ +1) = 5i(a” +1) 0.5
Sd+lellsisd e{0d=acfo222t | 05
Caus ; =0
(2,0 |Néu a:0:>b:2:>{ = (x,»)€{(0:2),(2:0)}
< x+y=2
diém) -~
{ PN
, = — - — 2
Néu a=2=ph=0=1" 2<:> y=—2 khong théa manx,y e Z
x+y=0 {x - _ 0,5
Ly=2
Néu a=2=b =%, loai vi khong théa man b e Z.
Vay nghiém nguyén (x, y) ctia phuong trinh da cho 1a: (0;2),(2;0).
Cau 6 | M{t dai 1y nhap trai céy theo t&qg dot; chi khi ban hét hz‘i‘ng cl rr~1('$i nhap dot
(1,5 | m6i. Chi phi van chuyén cho moi dot nhap la 25 tri¢u dong. Moi ta trai cay
diém) | trong kho phai chiju chi phi bao quan 80 nghin dong mdi ngdy.
Toan bo so trai cdy déu dugc tinh chi phi bao quan cho mdi ngay ké tirsau | 1,5
khi nhap vé. Ngay sau khi nhap hang, dai Iy ban duoc 25 ta mdi ngay. Hoi:
Moi dot dai Iy nén nhép luong trai cay du ban trong bao nhiéu ngay dé chi
phi trung binh mdéi ngay 1a nhé nhat?
bai: 80 000 dong = 0,08 tri¢u dong.
Gia st mdi dot dai Iy nhap luong hang du ban trong x ngay (x € N*) 0.25
MJi ngay ban duoc 25 ta nén sd hang nhap mdi dot 1a 25x ta ’
Chi phi bao quan ngdy dau 1a: 25x.0,08 (trigudong) |
Chi phi bao quan ngay thir hai la:
25(x — 1).0,08 (triéu dong)
Chi phi bao quan ngay thtr ba la: 0,25




Chi phi bao quan ngay cubi cung 1a: 25.0,08 (triéu déng) (vi chi

con 25 ta cho ngay cudi cing)
Téng chi phi bao quén la:
A =25x.0,08 +25(x — 1).0,08 +25(x — 2).0,08 +...+25.0,08

A=25.008[x + (x — 1) + (x — 2)+...+1]

A=2[x+(x— 1)+ (x —2)+...+1]

, 0,25
Xét tong c6 x hang tir sau
P= x o+ (x-D)+(x-2)+.+ 2 + 1
= P= 1 + 2+ 3 4o+ (x-1)+ x

=2P= (x+1)+(x+1)+(x+1)+..+ (x+1)+(x+1)=x(x+1)

x(x+1)

= P= = A=x(x+1)

Tong chi phi (gom phi van chuyén va bao quan) 1a:
25+ x(x + 1) (triéu dong)
Chi phi trung binh la:
25er—(x“):£+x+122\/2—57.x+1:10+1:11
X X x 0,25

Dau “=” xdy ra khi va chi khi: x =5

Vay moi lan nhap hang, dai ly phai nhap du trai
cay cho 5 ngay phan phdi dé chi phi trung binh cho
mdi ngay 1a thip nhat.

Céu 7. (1,5 diém) Mot cai san hinh chit )
nhat ABCD c6 kich thuéc AB =16 m, AD -
= 12 m. Mot camera an ninh dugc lép o
trung diém M cua canh AB. Biét ring goc
nhin ctiia camera la 90°. Hay tinh dién tich
Cau 7 | s4n ma camera c6 thé quan sat duoc khi

(1,5 | camera bat ddu quét toi trung diém N cia
diém) | canh AD (nhu hinh v&). Lam tron dén 2 s
chir s6 thap phan sau dau phay. 4




= %BM.BP = %.8.BP =4.BP (1)

AM  BP AM .BM 8.8 32
AN BM AN 6 3
Thay vao (1), ta ¢6 S,,,, = 4.% _ % ()

D& ¢c6 AAMN ~ ABPM =

KL: Dién tich san ma camera c6 thé quan sat duoc = 192 — 24 —

% = % ~125,33 (m?)

0,5

Cau 8
4,0
diém)

Gia sir dudng tron (I) ndi tiép AABC tiép xtc voi cac canh BC, CA, AB
tuong tng tai K, P, Q. ( CA < CB, géc BAC tu). Goi R 1a trung diém cua
PK, L 1a giao cua tia IC v&i (I).

1. Ching minh rang L 1 tim dudng tron ndi tiép ACPK va
CL.QR=CQ.LR.

2,0

C

V/}“\‘?ﬂ

A Q E B

GT = IP =1IL va CI L PK nén PLI=IPL ; PLI+LPR =90°
Laico: IPL+ LPC=90°
Twr d6 suy ra RPL = LPC = PL la phan giac cua goc CPK

0,5

Tur do suy ra L 1a giao cua hai duong phan giac cia ACPK hay L 1a tam
duong tron ndi tiép ACPK.

Do CP va CK 14 hai tiép tuyén cit nhau nén CI 1a phan giac cua goc ACB.

Ta c6 : 1Q? = IK? = IR.IC (hé thirc lugng trong tam giac vudng)

= % = % Tir d6 suy ra AQIR ~ ACIQ (c.g.c) = IQR = QCI




ma IQ =IL nén ﬁz@.Laicé: @=@+@ ;
Ii(\):L/CT)+L/Q\C . Turdo suy ra
L
IQR RQL Suy ra QL 1a phan giac cua tam giac CQR=> — ¢ QC = 0.5
RL QR
CL.QR=CQ.LR
2. V& duong kinh QJ, CJ cat AB tai E. Ching minh rang AE = BQ. 20
Qua J ké tiép tuyén voi (I) cat canh CA, CB tai M, N 0.5
Taco6 INNBQ=NKBK=IK*. | "7 T
Tuong tu c6 MJ.AQ = PI> = JN.BQ =MJ.AQ 0.5
N _MINGEIM N
AQ BQ AQ + QB BA
JN NM 0,5
TeMN//AB = —=——+ ( )
EB
NJ JN
Ta(l)va(2)suyra —=— => AQ=BE= AE=B
(Vi @)suyra o =20 = AQ Q 05
Cho tam gidc ABC vudng tai A. Trén cic canh AB,BC,CA theo tht tu ldy
cac diém D, E, F sao cho DE L BC va DE = DF. Goi M la trung diém cuia 1.5
EF. Chung minh ring BCM = BFE . ’
Cau9
1,5
diém) A
C
B E H
Ké FH 1 BC. Vi M 1a trung diém cta EF nén ME = MF = MH , suy ra
AMFH va AMEH cantai M
0,25
— MEH = MHE = 180" — MEH = 180" — MHE = BEF = MHC (1)
Mit khac, do DE 1 BC,FH 1 BC nén DE//FH = DEF = MFH (so le trong) | 0,5




DE

— ADEF - AMHF (hai tam giac can dong dang) = —— =——(*

( g gdang) ==~ My
Lai c6 hai tam gidc vudng BED va FHC dong dang ( DBE = HFC Vi cliing
phu v6i ACB ) nén 0,5
BE _FH (s
DE - HC
Nhén theo vé ctia (¥ va (**), ta dugc BE _MH

EF  HC

Tur (1) va (2) suy ra ABEF - AMHC (c.g.c) = BCM = BFE (dpcm).

Mot nha dia chat hoc dang ¢ tai diém A trén sa mac. Anh ta can di chuyén
dén diém B, cach A mot doan 70 km. Trong sa mac 6 t6 chi chay dugc véi
van téc 30 km/h. nén néu di thang tir A dén B thi s& khong kip dén noi trong
vong 2 gid theo yéu cdu cong viéc. Rat may 14 c6 mot con dudng nhya song
song voi AB va cach AB m¢t khoang 10 km (nhu hinh v€). Trén dudng
nhya, xe c6 thé chay véi van tbe 50 km/h. Nha dia chat du dinh chon mot
diém C trén duong nhya dé di tir A dén C bang duong thang trong sa mac,
sau do tlep tuc di trén duong nhua tir C dén mot diém D, r6i lai di tir D qua
sa mac dé dén B.

Hoi: Véi cach lua chon trén thi thoi gian it nhat dé nha dia chatditr Adén | 15
B 1a bao nhiéu?

70km

Cau Sa mac 10km
10
(1 ,5 dwong nhya o

diém)

Xét H, K, C, D la cac diém nhu hinh v&

Chia quang duong di dugc theo 3 giai doan:

Giai doan 1: Pi tir A dén C (tir sa mac dén duong nhura)

Giai doan 2: Bi tir C dén D (di trén duong nhra)

Giai doan 3: di tir D dén B (tir dwong nhwa di tiép dén sa mac)

Pt HC =x (km) (0 <x < 70), DK =y (km)(0 <y < 70)
Quiang dudng di tr A dén C 1a: vx? +10% (km)

Thoi gian di trén sa mac tir A dén C vé6i van toc 30km/h 1a 7, = @
Quing duong di tir D dén B la: \/y* +10° (km) "
Thoi gian di trén sa mac tu D dén B véi van tde 30km/h 1a: t, = —“‘yz;(r)loz




Téng thoi gian ma nha dia chat hoc di tir A dén B 1a:
VX410, 3’ 410" 70—(x+y)
+
30 30 50

9 16 3 4
Xét x?+10% = [(x*+10*)| —+— | >=x+—.10
! \/(x )(25 25) 577
2 2
_ VP10 >L(3X SJ

30 300 5

\Jy'+10° >L(3y+8j

30 3005

0,5

Tuong tu: =

Do do6

VX 4107y 410’ T0-(x+y) 29
30 30 50 15

Déu “=" xdy ra khi va chi khi: x =y =7,5
Vay thoi gian ma nha dia chat di tir A dén B it nhat 1a % gio. 0,25

- Cac cach 1am khac néu ding vén cho diém to6i da, diém thanh phin giam khao
tw phan chia trén co sé tham khao diém thanh phan cia dap an.
- Cac trwomg hop khac to cham thong nhat phwong an cham.




