SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH
THANH HOA NAM HOQC: 2026-2027
PE THI THU NGAY MON THI: TOAN - LOP 9 THCS
Thoi gian: 150 phut (khong | ké thoi gian giao dé)
(Pé thi c¢6 10 cdu, gom 02 trang)

Cau 1: (2,0 diém ) Rat gon biéu thic sau:

2

3
P “ —a—2b—; _(a3+a2+ab+a2b b

(1— ;+;)(a+ a+b)‘

Céu 2:(2,0 diém) Cho da thitc P(x)=x*+ax’ +bx* +cx+d véi a,b,c,d 1a cac s6 hitu ti va thoa
P(12)+ P(-8) + 420
2026

") bj(vdia>0;b>0;a;tb;a+b¢a2)
a — a—

méan P(1) =10, P(2) = 20, P(3) =30. Tinh gi4 tri cia biéu thic O =

x(X* =D+ (xy+3)y=x"+y*(1)

Cau 3: (2,0 diém) Giai hé phuong trinh:
(xy+ 3)x+y(y2 +1)=0 (2)

Céu 4: (2,0 diém ) Cho tap hop A={0; 1;2; 4; 5; 7; 8} . Goi X 1a tép hop cac sb tu nhién c6 4 chi
s6 phan biét ldy tir A. LAy ngau nhién mét sb tir tap hop X. Tinh xac suat dé s6 ldy duoc 1a s6 chin.
Céu 5: (2,0 diém )Cho céc s6 nguyén té a, b, ¢, d 1én hon 5 théamin g <p<c<d <a+10. Ching
minh ring 44+ p+c+ 4 chia hét cho 60 .

Cau 6: (1,5 diém ) Hai dia diém A va B cach nhau 360 km. Cung luc d6 mot xe tai khoi hanh tir A
chay vé B va mot xe con chay tir B vé A. sau khi gap nhau xe tai chay tiép 5 gio nira thi téi B va xe
con chay tiép 3 gid 12 phut nira thi t6i A. Tinh van toc mdi xe.

Cau7: (1,5diém) Do chiéu cao tir mit dat dén dinh
cot cd cua cot co Ha Noi (Ky dai Ha Noi), nguoi ta cam
hai coc bang nhau p74 vd g cao | m so véi mit dat.
Hai coc nay song song, cach nhau o m va thing hang so
v6i tim ¢ot co (nhu hinh v&). Dit gidc ké dimg tai 4 va g
dé ngdm dén dinh cot co, nguoi ta do duoc cac goc lan
lugt la 5001911 va 43016+ SO vOI dudng song song mat

dat. Hay tinh chiéu cao cta cot ¢ (lam tron dén chir s6
thap phan thir hai ).

Cau 8: (4,0 diém ) Cho tam giac nhon ABC noi tiép duong tron (O; R), cac duong cao BE, CF cat
nhau tai H. Goi M 1a trung diém cua BC, léy diém D sao cho M 1a trung diém cua doan théng HD.
1) Chting minh ba diém A, O, D thang hang.

2) Goi I 14 giao diém cua AD va EF. Chimg minh bon diém B, D. I, F cung thuéc mot dudng tron.
Cau 9: (1,5 diém ) Cho tam giac ABC ngoai tiép dudng tron (I; r). Cac duong Al BI, CI lan luot
cit BC, AC, AB tai D, E, F. Chimg minh Al + BI +CI > 6r

Cau 10: (1,5 diém) C6 ndoi bong tham gia mot giai dau vong tron mot luot (mdi doi d4u v6i mot
d6i khac dung mot lén). Quy tac tinh diém nhu sau: Théng duoc 2 diém, Hoa dugc 1 diém, Thua
duogc 0 diém. Két thic giai diu, ngudi ta nhan thiy c6 n—5 do6i co sé diém bang nhau, va 5 d6i con

lai ¢ tong s6 diém 1a 27. Tim .
-------------  § | D ———
Thi sinh khong duoc su dung tai liéu, giam thi khong gidi thich gi thém
Ho va tén thi sinh: . e e e e e e et e e e e e e e e e s
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SO GIAO DUC VA PAO TAO HUONG DAN CHAM
THANH HOA MON THI: TOAN - LOP 9 THCS
PE THI THU NGAY Thoi gian: 150 phit (khong ]cé thoi gian giao dé)
(Dé thi co 10 cdu, gom 02 trang)

Ciu NOI DUNG Piém
Rit gon biéu thirc sau:
bZ
3
Ciu 1 P @ —a=2b- . (a+a*+ab+a’b b
(2,0 diém) = o - T e 2,0
Lo=r—= (a+ a+b)
a a
(v6i a>0,b>0a#b,a+b#a’)
Tacovéi a>0;b>0a=b,a+b+a’:
b2
3
@ —a=2b- a a+a’+ab+a’h b
P= : — +
1 b a -b a-b
1- ;+? (a+ a+b) 0.5
bZ
3
) _{az(a+b)+a(a+b)+ b j
' ~b)a+b a-b
[1— atbj(cﬁ a+b) (a=b)a+b)
a
_____________________________ P
3
@ —a=2b--— a(a+b)a+l) b
P=r—7 @by a+h) a-b
a— —
(1— a+b](a+\/a+b)
a
0,5
’ 2b b
po_ T, _(a(a+1)+ bj
- a-b a-b
[a W](H\M)
a
"1:""L%'i'éz'f—"é;z'a"—'}ﬁ""':[L;i'liil'z;j """"""""""""""""""""""""""""""""""""
(a—\/a+b)(a+ a+b)' (a—b)
0,5
P a*—(a+b)’ a->b
(a—\/a+b)(a+\/a+b)'a +a+b
__1;_;_(_;1_2"—_;_:1_9_)_(_&_2_;_5;_4;_1_9_)_:"_;1"—"1)_ _______________________________________________________________
(a* —a—-b) a’*+a+b 0,25
P=a-b
VélyP:a-bV(')ia>0;b>0;a;tb;a+b7r&a2 0,25

thuvientoanhoc.com


https://thuvientoanhoc.com/

Cho da thitc P(x)=x"+ax’ +bx* +cx+d véi a,b,c,d 12 cac s0 hiru ti va théa
man P(1)=10,P(2)=20,P(3)=30.
P(12)+ P(-8)+420

2026
Taco: P)=10=a+b+c+d=9 (1)

P2)=20=8a+4b+2c+d =4 (2)

P3)=30=27a+9b+3c+d =-51 (3)
Lay (3) + (1) — 2. (2) ta dugc: 6a+b=-25
P(12)=20736+1728a+133b+12c+d
P(-8)=4096-512a+64b—8c+d
P(2)+ P(-8)=(20736+1728a +133b+12c+d) + (4096 —512a + 64b—8c+d)
=1216a+208b+4c+2d +24832=1214a+206b+2c+2(a+b+c+d)+24832
=1188a+198b+ (26a+8b+2c)+2.9+24832 ==198(6a + b) — 60 + 24850
=19840

2,0

Tinh gia tri cia biéu thirc 0 =

0,75

0,75

Do do: 9= U2+ PC8)+420 198404420 _

2026 2026 0,5
Cau 2 Vay Q = 10.

(2,0 diém) | Cich 2:

bat da thic G(x) = P(x) — 10x

:G(l) = G(2) = G(3) = 0 nén x=1;x=2;x =3 la cac nghiém cuia da thuc

P(x)

Do béc P(x) 14 4 nén bic cia G(x) ciing Ia bic 4 0,5

suyra: G(x) =(x — 1)(x = 2)(x — 3)(x — x,)

Do dé: P(x) =(x — 1)(x = 2)(x = 3)(x — x,) + 10x

Ta co: 0,5

P(12) = (12 - 1)(12 - 2)(12 - 3)(12 - x,) + 10.12

P(12) = 990(12 — xo) + 120 = 12000 — 990x

Ta co:

P(-8) = (-8 = 1)(=8 = 2)(=8 - 3)(-8 — x,) + 10.(-8) 0.5
P(—8) = —990(—8 — xo) — 80= 7840 + 990x
- _ 0,5
Do dé: O = P(12)+ P(-8)+420 _12000—-990x + 7840 +990x +420 10
2026 2026
VayQ=10.
2D+ y+3)y=x"+y’(
Giai hé phwong trinh: M =D+ Gy +3)y=x"+y°() 2,0
(xy+3)x+y(»* +1)=0(2)
Ciu 3 + Xét x=0= y =0 1a nghi€ém ctia hé phuong trinh.
(2,0 diém) ’ ’ 0,25
—_— 3 —_—
+ Xét x =0 khi do tir phuong trinh (2) ta co xy+3=u 0.5
x )

Thé vao phuong trinh (1) suy ra:
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3
x(x’ —l)—(y—-i_ny:x2 +y°
x

ot - =yt =y = (2 + %)
o=y -+ -x(x* +y*) =0
<:>(x2+y2)(x2—y2—x—1)=0

x2+y2 =0
=

¥ =y —x-1=0

+) X’ +y°=0=>x=0;y=0 (Loai) 0,25
+) x* =y —x—1=0= y* +1=x> —x(*). Thé (*) vao (2) ta dugc:
y(xz—x)+(xy+3)x:0<::>x(2xy—y+3)=0<:>2xy—y+3=0<::>x=yz—_3
y
(Do x#0). Thé vao (2) ta co:
y3+y+(y_3.y+3jy_3=0<:>4y4+5y2—9=0 0,5
2y 2y
Y=l y==+1
g -9
2
=L
y =70
Véi y ==+1 thay vao (*) ta dugc: x° 2=0= x=-1
== X —-x-2=
4 Y ' x=2 0,25
Thu lai (x,y) =(-1;-1); (x,y) =(2;1) khong théa man h¢ PT
Vay nghiém cua h¢ da cho (x, y)=(0;0);(2;-1);(-L1). 0,25

Cho tap hop A={0; 1;2;4;5;7, 8} . Goi X 1a tap hop céac sb tu nhién co 4 chir s6
phan biét 'léy trA. Lay ngiu nhién mot s6 tir tap hop X. Tinh x4c suat dé so lay 2,0
duoc la so chan.

Xét cac s6 tu nhién c6 4 chir sO phan biét lay tir A, gia st s6 d6 c6 dang
abed(a #0)

Chon a # 0 ¢ 6 cach chon, chon céc chit s b, c, d khe}c ava xép thtr tu c6 120 0,5
cach chon Viy c6 6.120=720 cach chon. Do d6 so phan tir ctia tap hop X 1a 720
. Goi B la bjén co: “So 7 nhién duoc chgn la sé chdn’” )
Cau 4: Xét cac soO tu nhién chan c6 4 chir sO6 phan biét lay tor A, gid sir so do c6 dang
(2,0 diém )
aa,aa,(a #0a, €{0;2:48}) 0,5
TH1: a, =0, c¢6 1 cach chon; chon a,, a,, a, khac 0 va xép thir tw ¢6 120 cach
chon
Vay trong truong hop nay c6 120 cach chon 0,5

TH2: a, {2;4; 8} c6 3 cach chon, a, c6 5 cach chon, chon a,, a;va xép thtr tu ¢6

20 cach chon. Vay trong truong hop nay ¢6 3.5.20=300 cach chon
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Do d6 sb phan tir thuan loi cho bién ¢ B 1a 120+300=420

Vay xac sut lay dugc so chén 1a: 420 = 7’ 0,5

720 12

Cho cac s6 nguyén td a, b, ¢, d 1én hon 5 théa man 4 <p<c<d <a+10. Ching
minh rdng 44+ p+c+ 4 chia hét cho 60 . 2,0

Rd ranga, b, c, d 1a cac s 1é, khong chia hétcho3vas.
Tu gid thiet, taco b>a+2. c>b+2>a+4 vad>c+2>a+6.
Néu c=a+4 thitacoa, b, claba so I¢é lién tiép, suy ra trong a, b, ¢ c6 mot sO

chiqhétcho 3, mau thudn. Do d6 ¢>a+4,suyra d>a+6.Ma d <a+10 va d 0,5
lasolénén d=a+8.Laicoc>a+4 nénc=a+6.
Vibza+2vab<c=a+6 négb=a+%hoéc b=a+4. )
Cau 5: Néu b=a+4 thib, c, dlabaso 1¢ lién ti€p, suy ra trong b, ¢, d c6 mdt so chia
(2,0 diém) | hétcho 3, mau thuin. Dodo b=a+2. 0,5

Tu day,tacod: S=a+b+c+d=4a+16.

Do a,b=a+2,c=a+6 vad=a+8 khéngchiahétcho 3nén a chia3 du2. Tu
do suyra S =4a+16 chiahétcho3 (1) ,

Do a,b=a+2,c=a+6 va d =a+8 khong chia hét cho 5nén a chia5dul.Tu | 0,5
d6 suy ra S =4a+16 chia hét cho 5 2)

Mit khac, dé thiy S chia hét cho 4 .
Tir day, két hop v6i (1) va (2), tasuy ra S chia hét cho [3,5,4]=60. Ta c6 diéu 0,5
phai chung minh.

Hai dia diém A va B cach nhau 360 km. Cung lic d6 mét xe tai khoi hanh tr A
chay vé B va mot xe con chay tr B vé A. sau khi gip nhau xe tai chay t1ep 5 gio
nita thi toi B va xe con chay tiép 3 gio 12 phut nita thi téi A. Tinh van téc mdi xe.

1,5

Goi dia diém gap nhau la C
Goi van toc xe tai 1a x(km/h,x>0) van téc xe conla y(km/h,y>0)

Quéing dudng xe tai di tir C dén B 1a: 5x(km) 0,5

Quiéng dudng xe con di tir C dén A 1a: ?y(km)

Ciu 6: Theo d& bai, ta ¢ phuong trinh: 5x +%y =360 (1)
(1,5 diem ) Theo dé bai, thoi gian xe tai di tor A dén C bﬁng thoi gian xe con di tr B dén C nén
16 0.5

e
ta c6 phuong trinh: S 5x — &yz =5x" (2)
X y 5

16
Tu (1) va (2) ta c6 hé phuong trinh: x ?y =360

25x* =16y° 0,5
x=40
y=50

Két hop véi x>0, y>0 Giai ra ta dugc {
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Vay van tdc xe tai 1440 km / h, van tc xe con 13 50 km / h

Do chiéu cao tir mat dat dén dinh cot co cua cot cd Ha Noi (Ky dai Ha Noi), nguoi
ta cim hai coc bang nhau M4 va NB cao | m so v6i mat dat. Hai coc nay song
song, cach nhau 10 m va thang hang so v6i tim cot c& (nhu hinh v&). Dt gidc ké

Cau Z dung tai 4 va B dé ngam dén dinh cot cd, ngudi ta do dugc cac goc lan luot 1a 1.5
(A5 diem) | 550191173 43°16' s0 voi duong song song mit dat. Hiy tinh chiéu cao ctia cot ,
o (lam tron dén chir s6 thdp phan thir hai ).

D
H A B
C M N

Goi chiéu cao ctia cdt co la CD (m)

Theo diu bai ta c6: CH =AM =BN =1m: AB=10m: DAH =50"19'12"va
DBH = 43°16'

Xét AAHD vudng tai H, co 0,5

AH = DH.cot DAH (Heé thirc vé canh va goc)
Xét ABHD vuong tai H, co

BH = DH.cot DBH (Heé thirc vé canh va goc)

Ma AB = BH — AH = AB = DH.cot DBH — DH .cot DAH

AB
cot lﬁ —cot D/Aﬁ

0,5

o AB :DH.(cot@—cotzﬂ?[) < DH =

10
" cot43°16'—cot 50°19'12"

— CD=CH +HD ~1+42,96 = 43,96 (m)

= DH

~ 42,96 (m)
0,5

Vay chiéu cao cuia cot cd Ha Noi xap xi 43,96 m.

Cau 8: (4,0 diém ) Cho tam gidc nhon ABC ngi tiép dudng tron (O; R), cac
duong cao BE, CF cat nhau tai H. Goi M la trung diém cua BC, lay diém D sao 4,0
cho M la trung diém cua HD

Cﬁu78:
(4,0 diém )
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1) Chiing minh bawdiém A, O, D thang hang. ) i
2) Goi I 1a giao diém cua AD va EF. Chirng minh bon diém B, D. I, F cung thudc
mot duong tron.

QL((
N

D

1) Chirng minh ba diém A, O, D thing hang. ,
Tur gid thiet suy ra tir gidc BHCD c6 hai duong chéo BC va HD cat nhau tai trung

diém cua mdi dudng nén 1a hinh binh hanh. Suy ra: HB//CD; HC//BD. 0,5

HB//CD )
= CD 1 AC = AACD vuong tai C. Suy ra: A, C, D cung thugc
HB 1 AC 0.5

duong tron duong kinh AD.

HC//BD )
= BD | AB = AABD vuoéng tai B. Suy ra: B, C, D cung thudc
HC 1 AB 0.5

duong tron duong kinh AD. (2)

Tur (1) va (2) suy ra bon diém A, B, C, D cung thudc duc‘)rng tron duong kinh AD.
Vi duong tron duong kinh AD ciing 1a duong tron ngoai tiép tam giac ABC nén ba 0,5
diém A, O, D thang hang.

2) Goi I 1a giao diém ciia AD va EF. Chirng minh bon diém B, D. I, F cing
thudc mgt dwong tron.
T cac tam giac vudng ABE va ACF ta suy ra:
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cosABE = AE _AF 05
AB AC ’

Két hop A chung nén suy ra aAEF ~aABC = AEF = ABC hay AEI = ABC (3)

Mat khac, ta chung minh giu(_rc ljB\C = ]74?? i

Théat vay: Goi T la giao diém cua BC va AD.Vi M la trung diém ctia BC nén OM

vudng goc voi BC, cac tam giac OMT, OMB, OMC vudng tai M. Suy ra: 0,5

TBTIC = (MB+MT)(MC—MT) = (MB +MT)(MB—MT)

=MB> - MT* = (OB2 —0/\42)—(0T2 —OMZ) =0B*>-0T?
=04’ -O0T? =(04+0T)(04-OT) = AT.DT

I8 = T4 = ABTD ~ AATC(c.g.c)
D C
Suy ra DBT =TAC hay DBC =1AC (4) 0,5

Tu (3) va (4) suy ra: AEI + IAC = ABC + DBC =90". Suy ra tam giac AIE vudng tai L.
Suy ra tam giac FID vuong tai I

Xét AFID vudng tai I nén [ thudc duong tron duong kinh FD.
Xét AFBD vuong tai B nén B thudc duong tron duong kinh FD. 0.5
Viay bon diém B, D. I, F cung thudc mot duong tron duwong kinh FD ’

Cho tam giac ABC ngoai tiép duong tron (I; r). Cac duong Al BI, CI lan luot cit
BC, AC, AB tai D, E, F. Chitng minh A/ + BI + CI > 6r

A

1,5

Cﬁg 9:
(1,5diém) | B H D C

bit AB=c, BC=a, AC=Db. Do AD la phan giac ctia tam giac ABC nén ta co:
BD ¢ a-CD ¢ ’

ab
c+b

:>c.CD+b.CD=ab:>(c+b)CD=ab:>CD=

Lai do CI 1a phan gidc tam giac ADC nén

ﬂ:izﬂzizb"'cj/ﬂzﬂ).b*{ 0,25
ID CD ID ab a a
c+b

b+c

DoID>r nén Al >r. 0,25
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Tuong ty BI>r. %€ s, 9th
c
Suy ra
Al +BI+CI 2r.b+c +r-a+c +r-a+b =r(b+c+ are + a+bj 0,25
a b c a b c
Dé dang ching minh atb +b+c %56
c a b ‘ 0,5
Do d6 Al + Bl +CI > 6r dau “=" khi tam giac ABC déu.
C6 ndoi bong tham gia mot giai dau vong tron mot luot (mdi doi d4u v6i mot doi
khac dng mét lﬁn). Quy tac tinh diém nhu sau: Théng dugce 2 diém, Hoa dugc 1
diém, Thua duoc 0 diém. Két thiic giai dau, ngudi ta nhan thiy c6 n—5 d6i co sd 1,5
diém béng nhau, va 5 doi con lai co té)ng s6 diém 14 27. Tim 7.
. Y S \ N A LA A oon 2k s D (I’l - 1)
Co6 n dodi dau vong tron mot luot, nén tong so tran dau la: 5
Vi mdi tran dau ludn dong gop dung 2 diém vao tong diém cta giai, nén tong diém
cla tat ca n doi la: 0,5
n (n - l)
2.—==n(n-1
=D o)
Goi x l1a sb diém cua mdi doi trong nhom n — 5 d6i c¢6 diém bang nhau (x € N).
Téng diém cua ca giai s& bang diém cta nhom n — 5 doi cong v6i diém cia 5 doi
con lai:
Cau 10: x(n=5)+27=n(n-1)
(1,5 diem)
x(n—S) =n’-n-27
Ta co 0.5
n—n—-27=n"-5n+4n-20-7= n(n—5)+4(n—5)—7 =(n+4)(n—5)—7
Tir d6 suy ra:
(n+4)(n-5)-7
X =
n—>5
Vi x va n déu la s6 nguyén, nén phén sb phai 1a sb nguyén. Néi cach khac,
(n —5) phai 1a udc cua 7. Cac udc cia 7 1a £1; £ 7. Tuy nhién, vi c6 “nhom
(n—5) doi”, s6 doi phai 1a s dwong (n > 5). Do d6 (n—5) chico thé 1a 1 hodc 7. | 05
«  Truonghgp 1: (n-5)=1=n=6.
Lic nay, “nhém n — 5 d6i” tirc 1a chi c6 1 ddi nén loai
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*  Truonghep2: (n-5)=7=n=12.
Luc nay, nhom cé 7 doi cing diém sb.
Thé lai tinh thi: x =12+4—1=15 diém, thoa man diéu kién giai d4u.

Két luan: S6 doi bong tham gia giaila n=12.
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