SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAOLOP 10
NGHE AN TRUONG THPT CHUYEN PHAN BQI CHAU
— NAM HQC 2025 —2026

Pé chinh thirc

Mbén thi: TOAN
(Dé thi gbm 02 trang) Thoi gian: 150 phiit, khéng ké thoi gian phat dé

Ciu 1. (2,0 diém)
a) Biét ring (1* +1)(22 +1)(3* +1)...(n* +1) chia hét cho 12972, véi  Ia sb
nguyén duong. Chimg minh n 2 649.

b) Tim céc s6 nguyén duong a, b thda man cc diéu kién sau: @ —b 12 sé nguyén
10, a.b 12 s6 chinh phwong va a+b—3 chia hét cho 5.

Céu 2. (7,0 diém)
a) Gidi phuong trinh x* +

2
(-2
¥ -9y=18x-5y
2 +4=5(y"-1).

b) Giai h¢ phuong trinh {

Ciu 3. (2,0 diém)
Két thic nam hoc, thiy gido chgn ngiu nhién bén trong nim ban 16p 9A gdm:
An, Binh, Cudng, Diing, Thao dé dy héi nghi tuyén dwong.
a) Tinh x4c suét dé trong bbn ban dugc chon c6 ban An.

b) Ban t5 chitc chuén bj bén phan qua khéc nhau danh riéng cho mbi ban Iép
9A tham dy. Tai hdi nghi, do quén ghi tén trén qua nén ban ) chirc da phat ngau
nhién qua cho bdn ban, m3i ban nhan mdt phin qua. Tinh xéc suit cia bién cb
“cd it nhat mot ban nhin diing phan qua cia minh”.
Cau 4. (7,0 diém)

Cho A4BC nhon (AB> AC) nji tiép dudng trdn tim O, ban kinh R. Céc
dudmg cao AD, BE, CF ctia AABC cétnhautai H . Pudngkinh 4K ciia dudng
tron (O) cét EF tai N.

a) Chimg minh t& gidc BKNF ndi tiép va AKD AHN.

b) Dm’mg thing qua C song song véi AB cit duémg thdng BE tai M. Goi O
14 giao diém ciia BC va HK, dudng thing EF cit OM tai P. Chimg minh
ABPC vudng.

¢) Gia sit A, C va dudng trdn (0) cb dinh, AC <R3, diém B di djng trén
cung 16n AC. Xéc dinh vj tri cta diém B dé tong chu vi cia cdc tam gidc
AAEF, ABFD, ACED 16n nhit,



Ciu 5, (1,0 diém)
Cho hai sé thyc a va b théa mian cac diéu kién sau:
i) a<b<420.
if) V6i moi s6 thyc x, y, 2 théa mén asx<b,a<y<b,a<z<b,taludncd

- |
(x+y+2z-420) <105777
Tim gi4 trj 16n nhét cua biéu thic 7 =b—a.
Ciu 6. (1,0 diém)

Trén bang c6 day s6 1; 2; 3;...; 2025 ta thuc hién nhu sau: Néu trén bang c6 4 sb
a;b;c;d saocho d = a+b+c thitaxéa 4 sb d6vaviét3 sba+b; b+c; c+a
1én bang. Gié sir tai m6t thoi diém trén bing cdn # s6: a;; a,;...; .. Chimg minh
ring a +a,' +a,* +++++a* -9 chia hét cho 12 va n>1520.

Hét



CLB Toan Cao Sé
Phong NGi Dung

‘ HUONG DAN GIAI THAM KHAO
PE TOAN CHUYEN PHAN BOI CHAU NGHE AN (2025 - 2026)
Cau 1.

a. Gia sir a 12 s6 nguyén duong bé nhat khac 36 sao cho 1297|a” +1
Ta ¢6 1297 | (a®> +1)—1297 = a* =36 = (a +36)(a —36).

1297 |a+36
1297 |a—36

Vi 1297 1a sb nguyén t6 suy ra {
Néu 1297|a+36 thi a chia cho 1297 du 1261 suy ra a bé nhit c6 thé 1a 1261.
Néu 1297|a—-36 thi a chia cho 1297 du 36 suy ra a bé nhat c6 thé 1a 1333.

Nhu vay (1* +1)(2* +1)...(1261° +1):1297>,

Vay n > 649.

b. Patp=a-b va d=(a,b),suyra d|a—b=p.

Truwong hop 1: d = p thi dat a=dx’,b=dy’, vOi x, y nguyén duong va (x,y)=1.
Taco p=a—-b=d(x’—y*)=d(x—y)(x+y) = (x—y)(x+y)=1.

Tu day tinh dugec x=1,y=0. (v 1y)

Trwong hop 2: 4 =1 thidat a=x*,b=y", vGi x, y nguyén duong va (x,y)=1.
Tacd p=a-b=(x-y)(x+y)suyra x—y=Lx+y=p.

.. p+l _p-l , oo _(pH1Y (p-1) P+l
Khi do x= 5 , V= 5 .Dodb6 a+b=x"+y = - + 3 = )

2 2
Ma 5\a+b—3=pT+l—3=pTS:>5|p2—5.Dovéy p=5.

Khido x=3,y=2 thi a=9,b=4.
Cau 2.

a. V&i x# 2, ta c6 phuong trinh ban dau twong duong:

2 2 2 2
X2+ dx— 4 4x ~=5+ 4x o x+ 2x =5+ 4x
x—2 (x-2) x—2 2

4 2 2 2
= al =5+ Ax = al +1 al -51=0.
(x—2) x—2 x—2 x—2

2

2 _ _ =1
X +1:0©L)‘2:0@w:0@[’“
X

Trwong hop 1:

x=2 x-2 x-2 =2
2 2_5x+10
Truwong hop 2: al —5=0<:>L=0.(1)
x—=2 x=2
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Do x> —=5x+10>0 nén (1) vo nghiém.

Nhu vay x =1,x=-2 1a nghiém ctia phuong trinh ban dau.
x’ -9y =18x-5y°(1

b. Taco: 4 Y . y().
x +4=5(y"-1) (2)

T (2) c6 x* =5y 9.

Tu (1) ta co: x3—18x+5y3—9y=0<:>x3—18x+x2y=0<:>x(x2+xy—18):0.
. 29
Truwong hgp 1: x=0=y :—<:>y \/_

Truwong hop 2: x> +xy=18 suyra 2(5y> —x°)=18=x"+xy
Hay 3x* +xy-10y" =0 < (x+2y)(3x-5y) =0.

X 2 2 2 x=-6,y=3
-Néu x=-2y=9=5y"—x"=y". Suyra .
x=6,y=-3

35 95
’ 10

2
W5 95

B T

25 20 81
'N 3x 5 9 5 —_—— = —_— 2 2:_ . S
eu y= y 9 y 9 y =Yy 20 uy ra

2 b

Vay hé phuong trinh c¢6 cic nghiém la:
Oai 5 Oa_i 5 3\/§ 5 9\/5 sl T 3\/§ L 9\/§ 9(_ 693)9 (67_3)
NG 52 10 2710
Cau 3.

a. Dé chon 4 ban ma trong d6 c6 ban An thi ta chon An c6 1 cach.
Ta chon 3 ban trong 4 ban con lai c6 4 cach, bao gém:

Diing, Binh, Cuong ; Diing, Binh, Thao; Binh, Cuong, Thao; Cuong, Diing, Thao
Nhu vay s6 trudng hop dé chon 4 ban ma trong d6 c¢6 ban An 1a 4.

: 4
Xac suat chon 4 ban ma trong d6 c6 ban An la g

Ky hiéu cac phan thu’ong lasé 1,2, 3,4 two'ng ung voi 4 ban A, B, C,D. Ta xét 3 truong hop sau:
TH1: Chi c6 1 ban nhan ding phén thuong, chon 1 ban trong 4 ban c6 4 cach chon.

Gia sir ban d6 1a A, 3 ban con lai 1a B,C,D, chon B dé trao ¢ 2 cach (nhan phan thudng sé 3
hogc 4. Néu B nhan s6 3 thi D nhan s6 2 va C nhan s6 4. Néu B nhén s6 4 thi D nhan s6 3, C
nhan s6 2). Nhu vay TH nay c6 2x4=8 cach.

TH2: C6 2 ban nhan ding phﬁn thuong, c6 6 cach chon 2 trong 4 ban, Gid st hai ban nhan
dung phan thuong 13 A (nhan sd 1) va B (nhan s 2), khi ¢6 C,D chi ¢6 1 cach trao phan
thudng (C nhén s 4, D nhan sb 3).
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TH3: Ca 4 ban déu trao dung phan thudng (néu 3 ban trao ding thi ca 4 ban trao dung) Nhu
vay c6 8+6+1=15 cach.

Sb cach dé phat 4 phan qua tuy ¥ cho 4 ban 14 4.3.2.1 = 24.

Vay xac suit dé “co it nhat mot ban nhan ding qua ctia minh” la: 5 = g

Cdach 2: Tinh gian tiép:

Ta dém sé truong hop ma khong ai trong bon ban nhan ding qua ctia minh.

Gia sir ¢6 bon ban 4, B, C, D. Truébe tién, néu A léy bat ki qua cua ba ban con lai thi c6 3 cach.
Gia st A ldy cua B. Khi d6 ta c6 cac truong hop sau:

Ban B C D
Lay A D C
Lay C D A
Lay D A C

Nhu vy c6 thé cac 9 trudng hop.
Vay dé it nhat mot ban nhan ding qua ctia minh thi c6 tatcala 15 truong hop.
S6 cach dé phat 4 phan qua tuy ¥ cho 4 ban 13 4.3.2.1 = 24.

N S S SR A 4 s 1505
Vay xac suat dé “co it nhat mgt ban nhan ding qua ctia minh” la: eV

Cau 4.

a. Vi AK la duong kinh nén ZACK = ZABK =90
Ta ching minh dugc: AAEF ~ AABC(c.g.c) = LAEF = ZABC.

Suy ra ZOAC + ZAEF = w+ 24EF =180 = i‘AB € 24BC=90"

Suy ra AK vudng goc v6i EF. Nhu vy Z/KNF =90° = ZABK .
Tir d6 suy ra dugc tt gidc BFNK ndi tiép.
AN AF

Khi d6 chimg minh dugc AANF ~AABK(g.g) = B = K < AN.AK = AB.AF.
Va AAFH ~ ADB(g.g) = L A o 4D AH = AB.AF = AN 4K
AD AB
AN AH
Suy ra D 4K’ £ZDAK chung suy ra AAHN ~ AAKD(c.g.c) = ZAHN = ZAKD.

b. Goi G 1a trung diém ciia AH.
Ta chi y BHCK 14 hinh binh hanh nén BC, HK cit nhau tai trung diém, tirc 1a O 1 trung diém
BC. Goi I 1a giao cua AH va EF.
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Ta cht y hai tam giac AMBC ~ ACAH do cac cap canh tuong trng vuong goc vdi nhau. (1)
Goi L 1a giao cta AD véi (0). Ta c6 tir gidc NILK ndi tiép. Va chirmg minh dugc

AB.AF = AN.AK = Al AL = AB _AL
Al AF

Két hop véi goc BAL chung suy ra ABIA~ ALFA=> ZABI = ZALF.(2)
Ma DQ song song LK do cung vudng véi AL nén D 1a trung diém cta HL. Ta cé:
HF .HC = HA.HD =2HG.HD = HG.HL

:E = H—G,LFHL =/ZGHC
HL HC

Suy ra AFHL ~AGHC(c.g.c)= ZFLH = ZGCH.
Két hop v6i (2) thi LABI = ZFLH = ZGCH. Ta c¢6 bién dbi goc sau:
/IBE = ZABE — ZABI = ZACH — ZGCH = ZACG = ZBMQ. (do (1))
Do d6 BI song song v&i MP. Theo dinh ly Thales ta c6
EI EB EA

=——=——= Al |CP= ZPCB=90"
EP EM EC

Viy ta co diéu phai ching minh.
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Ta co téng chu vi cua 3 tam giac AEF, BDF, CDE la
I'=AF+AE+EF+BF+DF +BD+CE+CD+ DE
=AB+ AC+ BC+ DE + DF + EF.
Ta thiy OQ [a dudng trung binh cta tam giac AHK. Suy ra AH = 200Q. Ta co:
ZEGF =2/BAC = ZBOC = AEGF ~ ABOC

Sosc +Sous +Souc _ 28 isc '
R R

Do d6 chitng minh tuong tu ta c6: EF + DE+ DF =2.

Nhu vay T = AB+BC+CA+2.%.

Do 4,C ¢b dinh nén AC c6 d6 dai khong doi.
Ta thiy dién tich cta tam giac ABC dat GTLN khi B la diém chinh giita cung 16n AC.
£40C

Ta lay trén tia d6i BC diém J sao cho BA = BJ, ta ¢6 ZABC = suy ra goc ABC khong

d6i. Ma LABC =2/A4JC . Goi I 1a trung diém cung 16n AC.

Suy ra ZAIC =2/A4JC nén J thudc (1,I4) cb dinh.

Nhu vay BC + BA = BC + BJ = JC dat max khi JC la duong kinh. Hay B trung voi 1

Do d6 tong BC + BA dat GTLN khi B 1a diém chinh giita cung 16n AC.

Nhu vay tong chu vi ctia 3 tam giac AEF, BDF, CDE dat GTLN khi B 13 diém chinh giita cung
lon AC.
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Cau 5.
bat x=105x,,y =105y,,z=105z,,véi a, < x,,,,z, < b, trong d6 a =105a,,b =105b, .
Khi d6 a,b, <4 va (x,+y,+z,—4)" <x,z,.(1)
bat x, =2+x,,y, =2+y,,z, =2+2z,. Khi d6 (1) tr¢ thanh
(6, +y, +2,+2)° <(x, +2)(y, +2)(z, +2)
S X +y;+2h <x,0,2, +4.(2)
Véi m=a,-2<x,,y,,z,<b -2=n.
Ta chon x, =y, =z, =m thay vao (2) thi
3m’ <m’ +4 < (m+1)(m—-2) >0 m>-1.
Ta chon x, =y, =n,z, =m thay vao (2) vachuy 2—m=0 thi co
20°+m’ <mn’ +4 (P —m=2)(m—-2)>0=>n> <m+2.
-Néu n>1, thi n<n’ =b-a,=n-m<n’-m<2,
-Néu n<l1, vaco m>-1 suyra b—a,=n—-m<2.
Vay max(b, —a,)=2 < m=-1,n=1. Hay max(b—a)=210.
Khi m=-1,n=1 thi a=105a, =105(m+2)=105,b =105b, =105(n+2) =315.
Vay max7 =210 va ddu bang xay ra khi a =105,b=315.
Cau 6.
Ta c6 nhan xét vé bat bién nhu sau:
- Tong ctia ba sé méi la (a+b)+(b+c)+(c+a)=2(a+b+c)=a+b+c+d.
- Tong binh phuong cta ba sé méi 1a:
(a+b)Y +(b+c) +(c+a)y =a*+b*+c* +(a+b+c) =a* +b* +c* +d°.
Nhu vay ta co:

a+a,+.+a, =1+2+...+2025=M.

2025.2026.(2.2025+1)
6

a+a;+..+a =1’ +2>+..+2025 = =675.1013.5051.

Mit khac, theo bat dang thic Cauchy - Schwars thi
(a,+a,+..+a,)’ < n(atl2 +a; +...+a3)
(a,+a,+..+a,)’

2

n

=>n2 >1520.

2 2
a; +a, +..+a
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Ta thdy a —a] = a] (a,—1)(a, +1):3. Nhu vay a,a; cing s6 du khi chia cho 3.
A 2 2 2 4 4 4 o J4 . .

Nhu vay a; +a; +...+a,,a; +a, +...+a, cung so du khi chia cho 3.

Ma 3|a} +a; +...+a.. Dodé 3|a +a; +...+a, 9. (1)

Ta thdy a' —a} =a](a,—1)(a, +1):4 . Nhu vay a;,a; cung s du khi chia cho 4.
A 2 2 2 4 4 4 4 . .

Nhu vady a, +a;, +...+a,,a, +a, +...+a, cung so du khi chia cho 4.

Ma a; +a; +..+a. chiaddu1.4|a +a; +..+a, =9. (2)

Tur (1) va (2) suy ra diéu phai ching minh.
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