SO GIA0 DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT
THANH HOA NAM HOQC 2025 - 2026

MON THI: TOAN
DE CHINH THUC (Ding cho thi sinh thi véo I6p chuyén Toan)

Thoi gian Idm bai: 150 phit (khéng ké thoi gian giao d2)

Ngiy thi: 04/6/2025
(}.)-;E thi gbm 02 trang)
Chu 1 (2,0 diem).
) " — | 2
1) Cho hai s0 thye khéc nhau a,b va ab+1#0 thda méin a’+1+ i 1tah
Tinh gid trj cia biéu thic M = > 1

B B

2) Cho f(x) 13 da thic bac 4 c6 cdc hé sb nguyén. Biét ring c6 bdn gid tri nguyén
phin bigt clia x & £(x) nhén cing mt gi4 tri bing 2025. Chiig minh ring khéng ton
tai 50 nguyén x ndo d& f(x) cb gia trj bing 2028.
Cau 2 (1,0 diém).
5x*y —4xy* +3y° =2(x+y)
xy(x2+y2—2)—x2—y1+2=0'
Céu 3 (1,0 diém). Goi M 13 tdp hop tit ci céc s6 tw nhién ¢b bdn chit sb dwgce I4p tir cée
chit s6 1; 2; 3; 4; 5 va 6. Chon ngiu nhién mét sé tir tdp hop M, tinh xac suit chon duge
s chia hét ch(_> 3.
Cau 4 (2,0 diém).

1) Tim tht ca céc cdp sb nguyén (% y) théa mén 2x° + y* +2x2y + y*x = 2xp 5.

Giéi hé phuong trinh {

3

2) Tim tht ca chc bd s6 (x;); p) thoa min x-}; = p, biét x,y, p 1a chc sb nguyén
Xty

duwongva p la sd nguyén t6.

Cau 5 (3,0 diém). Cho duéng trdn (O;R) va dy cung BC ¢6 dinh (BC <2R). Diém 4
di dong trén dudmg tron (O;R) sao cho tam gide ABC 14 tam gide nhon. Goi H 13 true
tdm cia tam giac ABC.

1) Pudng thing chira tia phin gi4c goc ngodi tai dinh H cia tam gidc BHC cét
AB, AC lan luot tai hai diém M, N. Chiing minh tam gidc AMN cén.

2) Ké céc dudmg cao BE va CF ciia tam gidc ABC. Goi S 14 giao diém thir hai
khic A cia dudng thing AH vi dudng trén (O). Dudng thing SE cét dudng tron (O)
tai diém thit hai X (khéc §). Chimg minh duéng thang BX di qua trung diém ciia doan
thing EF.

3) Dudng tron ngogi tiép tam gidc AMN cét tia phan gidc cla géc BAC tai X.
Chimg minh diém K thudc mot dudng tron cb dinh.
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Ciu 6 (1,0 diém). Trén san truomg cé mdt bang & vudng kich thuée 6mx5m. Cé 15 hoc
sinh mdc 40 mau xanh (trong d6 chi cé ding mét hoc sinh tén An va mdt hoc sinh tén
Béo) va 14 hoc sinh méc 40 mau tréng xép hinh thanh chit LS (viét tit chit Lam Son) sao
cho m&i hoc sinh dimg & mét & vudng Imx1m, du lgi mét & vudng tréng (danh déu X),
hai hoc sinh méc 40 xanh tén An va Béo dimg & hai 6 vudng géc d6i dién nhur hinh v&

(béng 1).

Bing 1 Bang 2
Cho phép ddi vi tri cic hoc sinh trong béng theo quy tic: M3i lan, chon mdt hoc sinh
du'ng & & vubng ké véi & vuong tréng ol chuyén hoc sinh do sang 6 vudng trong Hoi
béng c4ch thue hién lién tiép mdt s6 hiru han 1an phép chuyén hoc sinh theo quy tic trén
d6i véi bang 1 ta ¢6 thé nhan dugc céch x8p sao cho An va Bao ddi chd cho nhau con'céc
hoc sinh khéc gilt nguyén vj tri nhu hinh v& (bang 2) hay khong? Vi sao?
HET
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CLB Toan Cq S
Phong NGi Dung

HUONG DAN GIAI PE THI CHUYEN TOAN TINH THANH HOA
Nam hoc 2025 - 2026

Cau 1.

1
2 + 2 =
a+1 b"+1 1+ab

1) Ta co: & (a>+b* +2)(1+ab)=2(a’ +1)(b> +1)

Suy ra
(@ +b* +2)(1+ab)=2(a’ +1)(b* +1)
& ab(a® +b* +2)=2a’b> +a’ +b°

& (a® +b")ab—1)+2ab(1—ab) = 0 < (ab—1)(a—b)’ =0.
Do a,b 1a hai s6 thuc khac nhau nén ab =1=> a = % Khi d6:

o o 1 a”
a2025+1 b2025+1 a2025+1 1 +1 a2025+1 a2025+1
a2025

M

2) Gia sir ton tai bon s nguyén a, b, ¢, d phan biét sao cho
fla)=f(b)=f(c)=f(d)=2025.

Do d6 da thuc Q(x) = f(x)—2025 nhan a, b, ¢, d 1a nghiém.
Khi do f(x)—-2025 = (x—a)(x —b)(x —c)(x —d).
Gia sir ton tai s6 nguyén ¢ sao cho P(¢)=2028 thi

3= f()=2025=(t—a)(t-b)(t—c)t—d)
Ma 3 c6 tat ca 4 woc nguyén khi d6 do r—a,t—b,t—c,t—d phéan biét nén ton tai hai trong bon sd
d6 chia hét cho 3. Khi d6 9| (t—a)(t—b)(t—c)(t—d).
Suy ra diéu vo 1y. Nhu vay khong ton tai gia tri nguyén x sao cho £ (x) bang 2028.

5x2y - 4xy2 + 3y3 =2(x+y))

. Tu (2) ta cd: (xy—1)(x*>+y*=2)=0.
x>+ =2)-x> =" +2=0(2) @ Y d

Cau 2. Ta co: {

Truwong hop 1: xy=1. Ta thdy y khac 0, khi d6 (1) tré thanh

5x—4y+3y° =2(x+y) <3y’ -6y +3x=0

2 1\2
<:>3y3—6y+i=0<:>M=0.
y y

= :1
Suy ra y*>=1. Do do {x Y=
x=y=-1

Truong hop 2: x* +y* =2. T (1) ta co:
(xz+yz)()c+y)=5)c2y—4)cy2+3y3 <:>x3+y3+)cy2+)c2y=5)c2y—4)cy2+3y3

= —2y3 +5)cy2 —4)c2y=0<::>()c—2y)()c—y)2 =0.
3
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. =y=1
-Néux=ythix2=1.Suyra[x 4
x=y=-1
L0 y_\/ﬁ
, V10 5 s
-Néu x=2y thi 2=5y’ < y=+——.Suyra :
5 2410 J10
X =— 5 ’y:—

b

5 ° 5 5

5
2410 \/EM_NE \/EJ
<) .

Vay h¢ phuong trinh c6 cac nghiém la (1,1), (—1,—1),(

Cau 3.

S6 cac s6 co 4 chir s6 dugce 1ap thanh tir 1,2,3,4,5,6, tirc 13 s6 phan tir tap M 13 6.6.6.6 = 6*.
Bién cb: “Sé chon dwoc ld s6 chia hét cho 3.

Gia str s6 cin tim 1a: abed. bat M =a+b+c.

Ta chon bo s (a,b,c) 6 6.6.6=6 cach.

Néu M =0(mod3) thi chon d e {3,6},

Néu M =1(mod3) thichon d €{2,5}.

Néu M =2(mod3) thi chon d e{1,4}

Nhu vay khi ta chon bd sb (a,b,c) bat ky thi chi c6 2 cach chon d nén sb cach chon bo s6
(a,b,c,d) dé& abcd chia hét cho 3 13 2.6°.

A g £, 4A nr A A v e 1A 26 1
Vay xac suat dé chon dugc mot so trong tap M va chia hét cho 3 1a 3

Cau 4.

a. Ta co: 2x° + 3’ +2x°y+xy”> =2xy—5 hay (2x” +°)(x +y) = 2xy - 5.

Suy ra 2x* + y* | 2xy—5. Ta thiy 2xy—5=0.

Néu 2xy—5>0 thi 2x* +? <2xy—-5< x> +(x—y)* <-5.

Néu 2xy—-5<0, khi do 2x* +y*|5-2xy thi 2x* + y* <5-2xy < (x+y)* +x* <5.
Suy ra x> <5=xe{~2,-1,0,1,2}

Mait khac 2x° +2x°y +xy° —2xy =—)° - 5.

Truwong hop 1: x=-2=)’ -2y +12y-11=0< (y-1)(3* -y +11)=0.

Vi y*—y+11>0 nén y=1.

Truwong hop 2: x=2= )" +2)° +4y+21=0< (y+3)(y* —y+7)=0.

Vi y>~y+7>0 nén y=-3.
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Truong hop 3: x=-1=)" 1> +4y+3=0.

Tathdy —3=1°—y> +4y=1*(y—1)+4y:2 (v Iy)

Vay phuong trinh nay khong c6 nghiém nguyén.

Trwong hop 4: x=1= ) +y*+7=0. Tathdy -7="+y> = y*(y+1):2. (vO 1y)
Vay phuong trinh nay khong c6 nghi¢ém nguyén.

Truomg hop 5: x=0= )’ =—5. (vd 1y do - 5 khong 1a 1ap phuong ctia sb nguyén)
Vay (-2,1) va (2,-3) 1a cac nghi€ém nguyén cua phuong trinh da cho.

b. Pat d =(x, y) khi d6 ton tai a,b nguyén duong sao cho x=da,y=db véi (a,b)=1.

3 3

Khi d6 p = d abb . Gia st (ab’,a+b)>1 va goi ¢ 1a udc nguyén té cta (ab’,a+b).
a+

Néu ¢ |b* thi g|a+b,q|b=gq|a ,suyra p|(a,b), vdlydo (a,b)=1.

Tuong tu néu thi suy ra ¢ |a duge diéu vo 1y. Nhu vay (ab’,a+b)=1.

3

ab’.

Suyra a+b|d’. Tacod: p= d
a+b

3

Ta thiy khi 5° > 1 thi b = p v6 Iy. Nhu vy b’ =1 b=1. Khi d6 p = d1
a+

a.

3
-Néu a =1 thi p:d?<:>d3:2p. Taco 2|d’ hay 8|d° = 4|2p= p=2.

Nhu vay d° =4, vo ly.
“Néud’=a+1va p=a thid’=p+l< p=d-1)d*+d +1).

d-1=1

d=2,p="1.
d*+d+1=p P

Do d(’){

Suyraa=7,b=1,d=2,p=7 Hay x=14,y=2,p=7.

Thir lai ta thiy thoa min. Nhu vay bo (14, 2, 7) thoa mén yéu cau bai toan.

Cau S.

* L y: Cdc kién thire vé tir gidc cé tong hai géc doi bang 180 dg thi tir gidc ndi tiép, ... (khong
6 trong SGK mdi) hoc sinh tw bé sung phan chitng minh trong néi dung badi thi.

a. Tacd LZACH = ZABH do cung phu v6i goc BAC. Vacd ZCHN = Z/BHM

Khi d6 ZANM = ZACH + ZCHN = ZABH + /BHM = ZAMN.

Suy ra tam gidc AMN can tai A4.

b. Goi AD la dudng cao cia tam giac ABC.

Tacd6 ZHCB=/BAH = ZSCB suy ra tam giac HCS can tai C.
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Hay D 1a trung diém cua HS.
Ta co tir gidc AEDB noi tiép suy ra ZFBE = ZHDE (1)
Va céc tir gidc AEHF, HECD i tiép thi /FEB = /BAH = /BCH = /DEH. (2)

BF_EF@BF_EF @E_ﬂ
DH HE ~2DH 2HE ~SH HE

Suy raABFI ~ ASHE(c.g.c) = ZFBI = ZHSE = ZABX. Suy ra B,1.X thang hang.

Tw (1) va (2) suy ra ABFE ~ ADHE =

c. Goi J la giao cia AK voi (0). Ké hai duong kinh CG, BL cua (O).
Goi T,R 1a giao cua JG, JL vé61 BC. Ta co:

ABGC ~ AEHC(g.g) = 12 =BG _EH _NE _ 111 .
TC GC HC NC

Do tam gidc AMN can va K 1 diém chinh giita cung nho MN ciia duong tron ngoai tiép tam giac
AMN nén AK 1a duong kinh, khi d6 ZANK =90".

Hay TN || BE || KN. Nén T, K, N thang hang.

Do G, J ¢ dinh suy ra T ¢ dinh.

Tuong tu R ¢b dinh.

ZGOL ZBOC

Ta co LTJR+ ZLTKR = +ZMKN = +/ZMKN =180

Suy ra tir giac KRJT ndi tiép.
Mait khac do 7, R, J ¢ dinh nén duong tron ngoai tiép tam giac TJR ¢d dinh.

Suy ra K luon thudc mot duong tron c¢d dinh.
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Cau 6.
Tai thoi diém ban dau ta gan cho 29 hoc sinh dtng trén san trudng cac s 1, 2, 3, ..., 29 nhu trong

bang sau:

1 2 3 4 5
6 7 8 9 10
11 12 | X 13 | 14
15 | 16 | 17 | 18 | 19
20 | 21 | 22 | 23 | 24
25 | 26 | 27 | 28 | 29

Xét day S = (,,8,,...,8,54,8,, ) g0m céc sd duge gan cho 29 hoc sinh trén san truong theo thi ty
tir trai sang phai va tir trén xudng dudi. Tai thoi diém dau day S1a 1,2, 3, ..., 28, 29 véi

a, =la,=2;..a,=28a,=29.

Néu sau mot sb phép chuyén ma An va Bao ddi chd cho nhau thi ta c6 day S1a29,2,3,...,28, 1.
Khid6 a, =29;a, =2;...;a,, =28;a,, =1.

Xét n 1a s6 cac cip (i;j) trong 6 1<i<j<29 nhung a; >a;,.

Tai thoi diém dau ta cd n = 0.

Tai thoi diém cudi cung véi day S 12 29,2, 3, ..., 28, 1 thi ta c6 55 cdp (i;]) nhu trén 1

(1;2), (15 3), ...,(1; 28), (15 29), (2;29), (3; 29), ...., (28; 29). Do d6 n = 55.

Chu ¥ rang v&i mdi phép chuyén hoc sinh sang 6 vudng trdng thi chi c6 2 kha ning xay ra:

- Néu hoc sinh di chuyén sang trai hodc phai trén cung 1 hang cua bang thi diy S khéng thay ddi,
nén n khong thay doi.

- Néu hoc sinh di chuyén 1én hang trén hoic xudng hang dudi thi sé duoc gan cho hoc sinh d6 da
tién 4 vi tri hodc 10i 4 vi tri trong day S. Khi d6 » ting 4 hodc giam 4.

Vi du khi hoc sinh gan s 8 chuyén sang 6 X thiddy Sméilal, 2,...,7,9, 10, 11, 12, 8, 13,

14, ..., 28,29 ta thiy c6 thém 4 cip (i;j) trong d6 1<i< j<29 nhung a; >a, la (8; 12), (9; 12);
(10; 12), (11; 12).

Vay lic dau n = 0 thi sau mot s6 hitu han phép chuyén khong thé nhan dugc n = 55.

Do do6 khong thé nhan duoc cach xép sao cho An va Bao d6i chd cho nhau con cac hoc sinh khéc

gilr nguyén vi tri.
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