PE BAI PE TOAN CHUYEN PHSP HA NQI NAM 2024-2025

Bai 1 (3.0 diém).
a) Cho hai s6 thuc a,b thoa man |a| < 2024,|b| < 2024 va
Ja+2024 +2025—a —~/2024—a = b +2024 +2025—b —~/2024—b

Tinh gia tri cia biéu thitc M =a**" +a*> —p*™ —p*> .

b) Ton tai khong hai s6 hitu ti dwong a,b thoa man a ++/b =+/+/2024 2

Bai 2 (2.0 diém). V&i hai s0 nguyén duong a va b, phép toan a*h dugc dinh nghia nhu sau:
o a*a=a voi moi s nguyén duong a.
o a*b=>b*a v&i moi s nguyén duong «
o a*h=(a—b)*h v6i moi s0 nguyén dwong a>b.

a) Tinh 16%2024.

b) Tim mot phép toan thoa man dong thoi ca ba diéu kién trén.

Bai 3 (3.0 diém). Cho duong tron (O,R) va day cung BC c6 dinh khong di qua tim O. 4 la

mot diem di dong trén duong tron (O, R) sao cho tam gidc ABC nhon va AB# AC . Céc
duong cao AD,BE,CF cua tam giac ABC cat nhau tai diém H . Puong thang EF cat duong
tron (O) tai hai diém P va Q sao cho F nam gitra P va E.Goi M 1a trung diém ctia doan
thang BC. Ching minh rang

a) AP’ =AQ* = AH - AD.

b) Bon diem P,0,M,D cing nim trén mot dudng tron ().

¢) TAm I ctia duong tron (@) ludn thuoe mot dudng tron co dinh.

Bai 4 (1.0 diém). V&i mdi sé nguyén duong n, goi f (n) la tong tat ca cac chit s6 cua so
3n® +n+1. Tim gia tri nhé nhat c6 thé cua f(n).

Bai 5 (1.0 diém). Cho mot bang 6 vuong 8x8. Mot miéng domino 1a mot hinh chir nhat duoc
tao bot hai 6 vuong 1x1 lién tiép c6 chung canh. Nguoi ta lat bang 8x8 bang cac miéng domino
mau trang (c6 hat 6 vuong duoc to mau trang) hodc mau den (c6 hai 6 vuéng duogc to mau den)
thoa man dong thoi ba diéu kién:

- Hai miéng domino bat ky khong cung che mot 0 1x1.

- M6i hinh vuong 2x2 bat ky deu co it nhat mot 0 vuong mau den.

- Ca bang dugc lap bai cac mleng domino trang va den.

Tim s0 nguyén duong & nho nhat sao cho ta c6 thé lat duge bang véi ding k miéng domino
mau den.



LOI GIAI PE TOAN CHUYEN LOP 10/2024 THPT CHUYEN DHSP

V3 Quoc Ba Can - Nguyén Lé Phudc - Nguyén Van Quy - Nguyén Tién Diing Tran Dirc Hicu
- Tran Quang D0 - Phan Quang Linh - Vi Minh Dtic - Pao Phuc Long

Bai 1 (3.0 diém).

b

a) Cho hai s0 thuc a,b thoa méin \a] <2024,|b| <2024 va

Ja+2024 ++2025—a —J2024 —a =b+2024 +/2025—b —2024—b

Tinh gié tri cia biéu thic M =a*™* +a*> —p* —p™>
b) Ton tai khong hai s0 hitu ti duong a,b thoa man a ++/b =+/+2024 ?
Loi giai.

a) Gia thiét ctia bai toan co thé duoc viét lai thanh

1 =\Jb+2024 + 1

Ja+2024 +
J2025—a ++2024 —a J2025 b ++/2024 b

#(1)

Néu a>b, thita cod Ja+2024 >+/b+2024 va

V2025 —a +~/2024—a <2025 b ++/2024—b
Do d6 VT, > VP, , mau thuan. Tuong tw, néu a<b, thi ta co VT, < VP, ciing dan dén mau
thuan. Do d6 a=» (thir lai thoa man). Tu day, ta suy ra M =0.

b) Gia str ton tai hai s0 hitu ti dwong a va b thoa man yéu cau dé bai. Tur gia thiét, ta co

a+b+2ab = 2506

hay

2Jab = 2+/506 —(a+b)
Tu do
4ab =2024+(a+b)’ —4(a+b)506

Suy ra 4(a+b)~/506 1 s6 hiru ti. Ma 4(a+b) 1a s6 hitu ti va /506 1a s vo ti nén diéu nay xdy
ra chi khi a+b5=0, ttc a=b=0, mau thuan. Vay, khong ton tai hai so hiru ti duong a, b thoa
man yeu cau.

Binh lun. Y a) con coO cach khac nhu sau: Gia thiét co thé duoc viét lai thanh



Ja+2024 —\Jb+2024 ++/2024—b —/2024—a =~J2025—b —+/2025—a
hay

a—>b a—>b a—>b
+ -
Ja+2024 +b+2024 J2024—b ++2024—a  J2025—b ++/2025—a

Giasu a#b, kh1 do ta cod

l 1 1
+ =
Ja+2024 +b+2024 2024—b++2024—a  ~2025—b ++/2025—a

1 ]

> .Dovay a=b.Tuddé M =0
V2024 —b ++/2024—a  J2025-b ++2025—a +

mau thuan vi VT >

Bai 2 (2.0 diém). V6i hai s0 nguyén duong a va b, phép toan a*b dugc dinh nghia nhu sau:
o a*a=a voi moi so nguyén duong a.
o a*b=b*a véi moi sd nguyén duong a
o a*b=(a—b)*b voi moi sO nguyén duong a>b.

a) Tinh 16*2024.

b) Tim mot phép toan thoa man dong thoi ca ba dicu kién trén.

Loi giai. a) Tur gia thiét, dé thay vdi a > kb, v6i k nguyén duong thi

a*b=(a—b)*b=(a-2b)*b=---=(a—kb)*b
Sir dung két qua nay voi cha y 2024 =126-16+8, ta dugc

16%2024 = 2024*1 6 = (2024—126-16)*16 =8*16=16"8 =8*8 =8
b) Ta s& chimg minh véi a,b 1a hai s6 nguyén duong bat ky thi
a*b = (a,b)

trong d6 (a,b) 1 w6c chung 16n nhat clia hai s0 a va b, 1 mdt quy tic clia phép toan * thoa
mén yéu cau dé bai. That vdy, hién nhién a*a=(a,a)=a va a*b=(a,b)=(b,a)=b*a. Bay gio,

ta s€ chirng minh

(a,b) = (a—b,b)

bat m=(a,b) va n=(a-b,b). Ta thay rang



e Cahaiso a,b déuchiahét cho m nén a—b va b ciing chia hét cho m. Suy ra (a-b,b)
chia hét cho m, hay n chia hét cho m.

o Cahaiso a—b,b déu chia hét cho n nén a—b+b=a va b ciing chia hét cho . Suy ra
(a,b) chia hét cho n, hay m chia hét cho n.

Nhu vay (a,b)=(a—-b,b). Tl déy, ta suy ra, véi a >b thi
a*b=(a,b) = (a-b,b)=(a-b)*b
Tém lai, a*b=(a,b) 1a mot quy tac ctia phép toan * thoa man yéu cau bai toan.

Bai 3 (3.0 diém). Cho duong tron (O,R) va ddy cung BC co dinh khong di qua tim O. 4 1a
mot diém di dong trén duong tron (O,R) sao cho tam giac ABC nhon va AB# AC . Céc
duong cao AD,BE,CF cla tam gidc ABC cat nhau tai diém H . Puong thang EF cat duong
tron (O) tai hai diém P va Q sao cho F nim gitta P va E. Goi M la trung diém ctia doan
thang BC. Chirng minh rang

a) AP>=AQ*=AH - AD.

b) Bon diém P,Q,M,D clng nim trén mot duong tron (o).
¢) Tam [ cla duong tron (@) ludn thudc mét duong tron ¢b dinh.

Lo1 giai.




a) TacoO ~BEC=_.BFC=90" va ~/HDB+ _~HFB=90"+90" =180 nén cac ti giac BCEF va
BDHF n01 ti€p. Lai c6 tam giac OAC can tai O nén

L O0AC = 8l — j AL —90° =~ ABC =90° — ~/ AEF

Suy ra L OAC+ L AEF =90°. Tu day, ta co O4 L PQ.
X¢ét duong tron (O,R) c¢6 4 1a diém chinh giita cta cung PAQ nén AP= AQ. Suy ra
L APQ =/ AQP =~ ABP
Tur d6, dé thay hai tam giac 4BP va APF dong dang (g-g). Suy ra
AQ’ = AP> = AB- AF = AD- AH

b) Ta xét cac diém & vi tri nhu trong hinh v€, cac truong hop con lai chirng minh twong tu. Do
cac tir giac BCEF, BDHF n1 tiep nén L CFE =_<CBE = ZHFD . Suy ra < DFE =2./CFE .

Vi M la tim dudng tron ngoai tiep tir gidc BCEF nén .~ CME =2./CFE = ~DFE . Suy ra tit
giac DMEF ndi1 ti€p. Bay gi0, goi S 1a giao diém cua hai duong thang EF va BC. Ta co
SD-SM = SE-SF = SB-SC =SP-SQ. Do d6, bon diém P,Q,M,D cung thudc duong tron ().

¢) Do diém 7 thudc dudng trung truc cia PO va A0 L PO nén diém I thudc dudng thang
AO0. Quadiém I, ké duong thang vudng goc voi duong thang DM tai diém N thi N 1a trung
diém cua doan thang DM va AD| OM ||IN . Ap dung tinh chat duong trung binh cta hinh

thang, ta co I la trung diém ctia doan thang OA. Suy ra OI = % =§ khong doi. Vay, tim 7

cua duong tron (o) ludn thugc duong tron (0,?) c6 dinh khi diém 4 thay doi.

Bai 4 (1.0 diém). Vi mdi so nguyén dwong n, goi f (n) la tong tat ca cac chit so cua so

3n* +n+1. Tim gi tri nho nhat c6 thé cua f(n).

Loi giai. Hién nhién f (n)>0 v6i moi n nguyén duwong. Gia st ton tai s0 nguyén duong n sao
cho f(n)=1, khi d6 3n* +n+1=10" v6i k tu nhién. Tuy nhién, vi 3n* +n+1 la sO 1é nén ta

phai ¢ k=0, tir d6 3n° +n+1=1, mau thuan.

Bay gio, gia st ton tai s6 nguyén duong n sao cho f(n)=2, khi d6 3n* +n+1=10" +10" véi
k,0 1a cac sO tu nhién va k> (. Vi 3n® +n+1 12 80 1& nén ta phai c6 (=0, tir d6 3n*> +n=10",
hay n(3n+1)=2*-5". Dén day, véi chiiy (n,3n+1)=1va 3n+1>n>1 ( n=1 hién nhién khong

thoa man), ta suy ra n=2" va 3n+1=5", hay 3-2° +1=5. M0t cach twong duong, ta co



) 8} 25
thir lai, ta thay khong thoa man.

g o (2) (1Y (2) (1) 13
Vo1 k>2,taco 3 5 + = <3| 2| +| = | ===<1, mau thuan. Do d6 k =1. Tuy nhién, khi

Nhu vy, ta phai c6 f(n)>3. Mat khac, véi n=8 thi 3n’ +n+1=201, lac ndy f(n)=3. Vay
minf (n) =3.

Bai 5 (1.0 diém). Cho mot bang 6 vuong 8x8. Mot miéng domino 1a mot hinh chir nhat duoc
tao bo1 hai 0 vuong 1x1 lién tiép ¢o chung canh. Nguoi ta lat bang 8x8 bang cac miéng domino
mau trang (c6 hai 6 vuong dugc to mau trang) hodc mau den (c6 hai 6 vuéng duogc to mau den)
thda méan dong thoi ba diéu kién:

- Hai miéng domino bat ky khong cuing che mot 6 1x1.

- Mbi hinh vudng 2x2 bat ky déu co it nhat mot 6 vuéng mau den.

- Ca bang duoc lap boi cac miéng domino trang va den.

Tim s6 nguyén dwong & nho nhat sao cho ta c6 thé 1at dwoc bang v6i ding k miéng domino

mau den.

Loi giai. Xét cac bang con 2x2 dugc danh dau nhu hinh vé bén dudi.

Trong moi bang con s& ¢o it nhat mot 6 vudng duoc t6 mau den. Do do, so miéng domino mau
den can sur dung khong it hon 9, tirc £ >9 . Mat khac, vo1 k=9, cach lat sau thoa man yéu cau
dé bai (cac doan thang mau xanh 14 cdy la cac vi trf 1at cac miéng domino mau trang).

_|_
_l_

Vay k. =9.

min



