UBND TiNH PHU THQ KY THI TUYEN SINH VAO LOP 10 TRUNG HQC
SO GIAO DUC VA PAO TAO PHO THONG
PE CHINH THUC NAM HQC 2026 — 2027
MON THI: TOAN
(Danh cho thi sinh dw thi vao lop chuyén Toan)
Thoi gian 1am bai: 150 phit, khong ké thoi gian phat dé
Cau 1. (3,0 diém)
a) Mot khach san mé cira 24 gid mdi ngdy. Quan 1y phan cong vi tri truc 1& tan theo gid. S6 gior
truc dugc chia déu cho sb nhan vién 12 tan. Sau khi tuyén thém 1 nhan vién mai thi thoi gian truc cia
mdi nhén vién 18 tan giam 48 phit. Hoi ban dau khach san c6 bao nhiéu nhén vién 18 tan?

b) Cho P(x) la da thirc bac 3 thoa man P(1)=2, P(2)=3, P(3)=4, P(4)=17. Tinh gia

tri P(0).

¢) Giai phuong trinh v/x* —2x+16 = x—l+i1.
x_

Céu 2. (1,5 diém) Cho m,n 13 hai s nguyén duong, m>1 va p la sd nguyén té 1é sao cho
p"=1+5-2".

a) Chung minh rang m 13 sb chén.

b) Tim tt ca cac bd (m,n, p) thoa man.
Céu 3. (1,5 diém) Cho cac sb thuc duong a,b,c thoa man abc =1.
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a) Chiig minh rang

b) Tim gi4 tri 16n nhat ca biéu thic P =

Ciu 4. (3,0 diém) Cho tam gidc ABC nhon véi AB < AC . Dudng tron noi tiép (1) tiép xtc véi ba
canh BC,CA, AB lan luottai D,E,F . Goi EM,FN lahai duong cao cua tam gidc DEF . Goi I’ la
diém ddi xing cia I qua EF .

a) Chimg minh rang MN song song BC va I' 1a tryc tim cua tam gidc AEF .

b) Chirng minh rang DFI' = MEC va I'MC =90°.

¢) Goi S 1a giao diém cua IC v6i DE, T 1a giao diém ctia ID v&i MC . Ching minh rang 5

diém I',M,N,S,T cing nam trén mot dudng tron.



Céu 5. (1,0 diém) Ban dau trén bang c6 100 s6 1. M&i budc ban An chon mot s6 a bat ky trén bang

sau do xo0a no di va thay thé boi bon s6 Sy — . Ché“ing han, néu chon s6 1 thi An s& thay thé boi
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a) Hay chi ra mét cach thyc hi¢n dé sau hitu han budec, trén bang khéng c6 77 $b giéng nhau.
b) Tim sb nguyén duong & 16n nhit sao cho bat ké ban An chon s nhu thé nao thi sau mdi

bude, trén bang ludn ton tai it nht & sb gidng nhau.

Can bo coi thi khong giai thich gi thém.



UBND TiNH PHU THQ Pap an va huéng din giai
SO GIAO DUC VADPAO TAO  KY THI TUYEN SINH VAO LOP 10 TRUNG HQC
PE CHINH THU'C PHO THONG
NAM HQC 2026 — 2027
MON THI: TOAN

Cau 1. (3,0 diém)

a) Mot khach san mé cira 24 gio mdi ngay. Quan 1y phan cong vi tri tric 18 tan theo gid. S6 gid
truc dugc chia déu cho sb nhan vién 12 tan. Sau khi tuyén thém 1 nhan vién mai thi thoi gian truc cia
mdi nhan vién 18 tan giam 48 phut. Hoi ban dau khach san c6 bao nhiéu nhan vién 18 tan?

b) Cho P(x) la da thirc bdc 3 thoa man P(1)=2, P(2)=3, P(3)=4, P(4)=17. Tinh gia

tri P(O).

. 3
¢) Giai phuong trinh v/x* —2x+16 = x—l+—1.
x f—
Huwéng din giai
a) Goi x 1a s6 nhan vién 1& tin ban dau ctua khach san (x € N*).
2 Xe o 1a A e s A xe A 24
Tong thoi gian tryc moi ngay 1a 24 gid nén thoi gian tryc ban dau ciia moi nhan vién la: — (gio).
X

Sau khi tuyén thém 1 nhén vién, tong s6 nhan vién 13 x+1 (ngudi) nén thoi gian tryc ciia mdi nhan

A . e 24
vién sau khi c6 nguoi maéi la 1l (g10).
x+

. . 9 X A A X A .o . ’ 4 Y ’ \
Vi thoi gian truc cua moi nhan vién 1€ tan giam di 48 phut = 3 gi0, ta c6 phuong trinh:

24 24 4

x x+1 5

:% hay (x—5)(x+6)=0.

Phuong trinh twong duong voi
x(x+1)

Tur d6 phuong trinh ¢6 hai nghiém x =5 (théa man) va x =—6 (loai).

Vay ban dau khach san c¢6 5 nhan vién 18 tan.

b) Pt O(x)=P(x)-(x+1).

Khi do 0(1)=0(2)=0(3)=0nén x=1x=2 va x=3 la ba nghiém ciia da thirc bac 3 O(x).
Do P(x) bac 3 nén Q(x) ciing bac 3, tir do:

0(x)=a(x-1)(x-2)(x-3)

v6i a 1a hé s6 cao nhat ciia P(x).



Tacod Q(4)=P(4)-5=17-5=12.

Mit khac O(4)=a(4-1)(4-2)(4-3)=6a=6a=12=a=2.
Tir d6 tinh duge Q(0)=2(0-1)(0-2)(0-3)=-12.

Do 0(0)=P(0)-1,tacod P(0)=-12+1=—11.

c) DKXD: x=1.

Dit ¢ = x—1. Phuong trinh tré thanh: > +15 =1+ 3
t
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Tuong duong véi:
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Tuong duong > =1 suyra t=1 (vi t+%2 0).
Turdo x—1=1 suy ra x =2 (théa man DKXD).
Vay tap nghiém cua phuong trinh 1a {2}.
Céu 2. (1,5 diém) Cho m,n 13 hai s nguyén duong, m>1 va p la sd nguyén té 1& sao cho
p"=1+5-2".

a) Chung minh rang m 13 sb chén.

b) Tim tt ca cac bd (m,n, p) thoa man.
Huwéng din giai
a) Gia su phan ching m 1€, phuong trinh da cho tré thanh:

p"—1= (p—l)(p"”1 +p"7 +...+1) =5.2"

Vi m 1é va p 1é nén tong (p’”*l +p" +...+1) gdm m sb 1é cong lai, do d6 tong nay 1a sb 1¢.

Suyra p" '+ p" P +..+1e{l;5).

Mat khac p>3, m>3 nén:



P+ p" 7+ +123% +3+1=13 (mau thuan).
Suy ra diéu gia str 14 sai. Vay m 1a s chén.
b) Vi m chan nén ta dat m = 2k véi k nguyén duong. Khi do:
(P -1)(p" +1)=5-2"
Vi gcd(pk +1,p" —1) chia hét cho (p" +1)—(pk —1)= 2 va p lénén p*+1, p* —1 déu chin. Suy
ra gcd(pk +1,p" —1) =2.
Do d6 p* —1 va p* +1 khong dong thoi chia hét cho 4.
Két hop v6i p* —1< p* +1, ta co cac trudng hop sau:
e Néu p* —1=5-2 va p" +1=2""thi p* =11, suyra p=1Lk=1, nhung 12 =2"" khong c6
nghiém nguyén 7.
e Néu pf—1=2""va p* +1=5-2 thi p* +1=10 nén p* =9 suyra p=3,k=2.
Suyra 2" =8 nén n=4.Tacd m=4. Thi lai thdy thoa man.
e Néu p* +1=5-2"" va p*—1=2 thi p*=3 suyra p=3,k=1.Suyra 4=5-2"" (khong c6
n thoa man).
Vay tat ca cac bd (m,n, p) théa man la (4,4,3).

Céiu 3. (1,5 diém) Cho cac sb thuc duong a,b,c théa man abc =1.

+ ! + ! =1.
ab+b+1 bc+c+l ca+a+l

1 1 1
-+ + .
3a+4b+2¢ 3b+4c+2a 3c+4da+2b

a) Chirg minh rang

b) Tim gia trj 1on nhét ciia biéu thuc P =

Huwéng din giai

a) Voi abc =1 ta co:

1 N 1 N 1
ab+b+1 bc+c+1l ca+a+l
1 1 1 1 ab b
+ + = + +
ab+b+1 bc+c+1 ca+a+1 ab+b+1 ab(bc+c+1) b(ca+a+1)
1 ab b
= + +
ab+b+1 ab’c+abc+ab abc+ab+b
1 ab b _1+ab+b_1

= + + - - L.
ab+b+1 b+1+ab 1+ab+b ab+b+1

2
. L + 22

b) Ap dung bat dang thuc M <X X

A+B A B



ST O I ¢

3a+4b+2c (a+b+c)+(2a+3b+c) a+b+c 2a+3b+c

Tuong tu voi cac phan thic con lai, ta dugc:

1 4 1 1 1
P< +— + +
3(a+b+c) 9\ 2a+3b+c 2b+3c+a 2c+3a+b
DPit a =x*,b=y*,c=2z" voi xyz =1.Khi dé:

1 1 1 1

= = <
2a+3b+c 2x*+3y*+7z° (xz+y2+zz)+x2+2y2 3+x7+2y°

1 1 1
(x2+y2)+(y2+1)+2 = 2xy+2y+2 - 2(xy+y+l)

Tuong ty, ta suy ra:

1 1 1 1 1 1
Z < + + =—.
2a+3b+c 2\ xy+y+1 yz+z+1 zx+x+1) 2
Mit khac, theo AM-GM ta cd a+b+c>33/abc =3.
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Ping thirc xdy rakhi @ =bh=c=1. Gi4 tri 16n nhat cia P 1a % :
Cau 4. (3,0 diém) Cho tam giac ABC nhon véi AB < AC . Dudng tron ndi tiép (1) tiép xtic véi ba
canh BC,CA, AB lan luot tai D,E,F . Goi EM,FN 1a hai duong cao cua tam giac DEF . Goi I’ 1a
diém ddi xtng cta I qua EF .

a) Chimg minh rang MN song song BC va I' 1a tryc tim cua tam giac AEF .

b) Chirng minh rang DFI' = MEC va I'MC =90°.

¢) Goi S 1a giao diém cua IC v6i DE, T 1a giao diém ctia ID véi MC . Ching minh rang 5
diém I',M,N,S,T cung nim trén mot dudng tron.

Huéng din giai



C

a) Ta co FMEN 1a tir gidc ndi tiép nén DMN = FED = BDF , suy ra MN // BC .

Lai c6 I' d6i xting voi I qua EF nén II' L EF ,ma AI L EF nén A,I',]1 thang hang.

Mat khac /I' di qua trung diém EF nén FI'EI 1 hinh thoi, suyra FI'//IE,dodo FI' L AE .
Tu dotaco I’ 1a tryc tm cua tam giac AEF .

b)Tacd I'E=1I'F nén I'EF =I'FE va AF = AE nén AFI' = AEI'.

Bién doi goc:

AFIl'+ BFD = AEl' + FED = AEl' + FEM + MED

= AEl'+ FEM +90°— EDF = AEI' + FEM +90°— AFE

=AEl'+ FEM +I'EF = AEM

Suy ra DFI'=MEC . Lai c6 EMF =IEC va EFM :% = EIC nén AEMF « ACEI (g.g).

CE IE IF

T do = =
ME MF MF

,suyra AI'FM < ACEM (c.g.c). Suy ra AFME « AI'MC (c.g.c).

Do d6 FME =1'MC =90°.
¢) K¢ ID giao MN tai X, DZ 1 EF . Khido6 taco ADMN » ADEF c¢6 DX,DZ la cac duong cao

, . XN FZ
turong tmg nén —— = ——.
XM ZE

. . BD BZ FZ
Lai c6 DZ 1L EF nén ZD la phan gidc cuia goc BZC ,suyra — =——= _ N

DC ZC ZE XM’
Ap dung chum duong thing dong quy suy ra MC, NB,ID dong quy tai T hay B,T,N thang hang.
Tuong tu cau b, ta suy ra I'NT =1'MT =90° nén I'MTN la tr giac noi tiép. Lai co:
MI'S =90°—- FCM =90°—- FEM = MFE = DNM

Suy ra MI'SN 1a t&r giac noi tiép. Vay 5 diém I',M,N,S,T cung nim trén mot duong tron.



Céu 5. (1,0 diém) Ban dau trén bang c6 100 s6 1. M&i budc ban An chon mot s6 a bat ky trén bang

sau do xo0a no di va thay thé boi bon s6 . Ché“ing han, néu chon s6 1 thi An s& thay thé boi
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a) Hay chi ra mot cach thuc hién dé sau hitu han bude, trén bang khong c6 77 sb gidng nhau.
b) Tim sb nguyén duong & 16n nhit sao cho bat ké ban An chon s nhu thé nao thi sau mdi
bude, trén bang ludn ton tai it nht & sb gidng nhau.

Huwéng din giai

s 9 5 9 A o3 A A 5 r A 1w 1 71X X Ie v LA ’ A A
Gid st & mot thoi diém trén bang cé ¢, s6 bang rk Luu y la sau moi thao tac thi tong cac so trén
: A a2 N 1
bang khong doi nén ta luén co: 100 = ch —.
4}’[

- X r A A As LA \ A A 1 r A 5 ’ A \ A
a) O moi budc chon ra mot s 1 rdi bién thanh bon so 7 Sau 24 budc, trén bang c6 76 s6 1 va 96 so

1
h

s A 5 X r A 1 \ A \ A A 1 Ie A 1 \ A
Ti€p tuc, & moi budc chon so 7 va bién thanh bon so E Sau 20 budc thu duge 76 so 7 va 80 sO

1

16

Luc nay trén bang c6 76 sb 1; 76 sb % va 80 s6 %

Cubi cung, mdi bude chon sb % va bién thanh bén s6 6L4 . Sau 4 budc thi thu duogc 76 s6 % va 16

. 1 ! 1 . .
Luc nay trén bang c6 76 s0 1; 76 so Z; 76 sO 16 va 16 s6 @’ Khong c6 77 s6 nao gidong nhau.
b) Ta chttng minh k 16n nhat bang 76. That vy, gia st & thoi diém ¢ nao d6 trén bang c6 cac sé dang
1
— (véin<m).
7 ¢ )
Néumoi ¢, <75 thi:
100=>"c, -4—1” < 75(1+l+—+...+i}

bat S=1+l+i2+...+i.
4 4



Ta co 3S=4S—S=4—4Lm<4:>S<g.

Suy ra 100 < 75 -g =100 (mAu thuan).

Vay tdn tai mot giatri i dé ¢, 276.Suyra k>76.
Theo cau a, ton tai mot cach thuc hién dé sd luong cac $6 giéng nhau tbi da chi 1a 76 (thc la k<77

).

Tom lai, gia tri [én nhatcua k 1a k. =76.

max



