UBND TINH THAI NGUYEN THI TUYEN SINH VAO LOP 10 THPT

SO GIAO DUC VA PAO TAO Niim hoc 2026 - 2027
MON: TOAN
PE CHINH THUC (Danh cho thi sinh thi chuyén To4n)
. Thoi gian lam bai: 150 phiit, khéng ké thoi gian giao dé
(Deé thi gom cé 01 trang)
Cau 1 (2,0 diém).

Je+l Vx-2  8/x-14
Jx+5 Jx—-4 x+0x-20

b. Cho phuong trinh x* +2(m+5)x+m*+m—-2=0 (m la tham s6 thyc). Tim tht ca
gid tri cia m dé phwrong trinh d& cho c6 hai nghiém phén biét x,,x, théa mén x” +x,> =144,

a. Rut gon biéu thirc P =

Cau 2 (1,0 diém). Cho da thitc P(x)=x""+(2x+1)", véi n 14 s6 nguyén dwong. Biét ring,
P(x) chia hét cho da thirc x+1. Chimg minh ring, P(2027)—4 chia hét cho 5.

Cau 3 (1,0 diém). C6 mot nhém 6 ngudi gdm An, Binh, Cudng, Duyén, Mai, Nam. Néu
ngudi ndy két ban véi ngudi kia ’thi 2 ngudi d6 13 ban cia nhau. Trong nhém ndy, An chi két ban
v6i Nam va Binh; Cudng chi két ban véi Binh va Duyén; Mai chi két ban v6i Nam va Duyén.
Trong 3 ngudi Binh, Nam, Duyén mdi ngudi 13 ban vé6i ding 2 ngudi khéc trong nhém 6
ngudi trén. Trong 3 ngudi An, Cudng, Mai khong c6 2 ngudi ndo 1a ban ciia nhau. Chon ngau nhién
dong théi 2 ngudi trong nhém 6 ngudi trén. Tinh x4c suit cia bién ¢ X: “2 ngudi duge chon
khéng 14 ban ciia nhau”.

Ciu 4 (2,0 diém).

a. Cho a,b, ¢ 1 céc s6 nguyén duong théa man 4a>+b* +c* —9 =5ab +2bc +4ca.
Chimg minh ring, ab+1 vi ab+4a+2b—2c+10 dula céc s chinh phuong. _

b. Chirng minh rang, khéng ton tai so nguyén » d& n+2026 va n—2 déula 1ap phwong

clia c4c sO nguyén.
Ciu 5 (3,0 diém). Cho dudng trén (O) c6 AB 12 mét day cung khong di qua tAm ciia dudng tron.
Hai tiép tuyén ciia dudng tron tai c4c diém 4, B cit nhau tai diém M. Ké tia Mx nim giita hai tia
MA, MO. Goi C vi D 14 giao diém ciia tia Mx v6i dudng trdn (O) sao cho diém C nim giita
hai diém M va D. Goi E 14 trung diém ctia doan théng CD.

a. Chimg minh ring, nim diém M, 4, E, O, B cing thudc mét dudng tron va EM 1A tia
phén gidc ciia AEB. ’ ’

b. Goi H 1 giao diém ctia hai dudng thing 4B va MO . Pudng thing CH cét dudng tron
(0) tai didm F(F # C). Chémg minh ring, MC - MD = MH - MO va dudng thing DF song song
v6i dudmg thing AB. ’ ’

c. Pudng thing DF cit cc tia MA, MB tuong (mg tai cic diém P, Q. Goi I 13 giao diém
ciia hai dudng thing EP va AD; J 1a giao diém ciia hai dudng thing EQ va BD. Goi K 1a
trung diém ciia doan thing IJ. Chimg minh ring, ba diém H, X, D thing hang.

Ciu 6 (1,0 didm). X4c dinh tht ca c4c tip hop X thda man ddng thoi céc didu kién sau:

i) Tap hop X c6 2026 phén tir. C4c phéin tir 13 céc s6 thuc duong. Tong cita tht ¢ cdc
phn tit ciia tip hop X bing 2027. '

if) Vé6i hai phén tir phén biét bét ky a, b thudc tip hop X thi c6 it nhat mot trong hai s§
|a—b|, a+b ciing thudc tip hop X.
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CHUYEN TOAN THAI NGUYEN - 2026

[ Bai tap 1 ] (Lim Olympic - ThGi Nguyén - Bai 1)

@ Rit gon biéu thic P = Y2 +1 + Vo —2 = Bye — 14 -
VZ+5 -4 z+/2—-20
(2) Cho phuong trinh z* + 2(m + 5)z + m? +m — 2 = 0 (m la tham sb thyc). Tim tt
ca gia tri ctia m dé phuong trinh da cho c6 hai nghiém phan biét x,,z, thda man
2 + 22 = 144.

@ Loi giai.

2
@TacéPz vE .
VT +5

@ Dé phuong trinh c6 hai nghiém phan biét thi A > 0.

Tuong duong 9m + 27 > 0 hay m > —3.

Theo Viete ta c6 2, + 3 = —2(m + 5) vA 2120 = m?> +m — 2.
Do d6 22 + 22 = (x; + 22)® — 22125 = 2m? + 38m + 104.

Suy ra 2m? + 38m — 40 = 0 hay 2(m — 1)(m + 20) = 0.

Két hgp m > —3 ta c6 m = 1 la gia tri duy nhét can tim.

[ Bai tap 2 ] (Lim Olympic - ThGi Nguyén - Bai 2)

Cho da thitc P(x) = 2®" + (22 + 1), véi n 1a s6 nguyén duong. Biét ring P(x) chia hét cho
da thitc z + 1. Chitng minh réng, P(2027) — 4 chia hét cho 5.

(@ Loi giai.

Ta c6 P(—1) =0 nén 1+ (—1)" =0 hay n 1é.

Ciing c6 P(2027) — 4 = 20272" 4 4055" —4=2?" — 4 = (-1)* —4 = -5=0 (mod 5).
Do d6 P(2027) — 4 chia hét cho 5.
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%5 LIMEDU

[ Baitap 3 ] (Lim Olympic - Thai Nguyén - Bai 3)

C6 mot nhém 6 nguoi gom An, Binh, Cuong, Duyén, Mai, Nam. Néu hai nguoi nay két ban
v6i ngudi kia thi 2 nguoi do6 1a ban ctia nhau. Trong nhém nay, An chi két ban véi Nam va
Binh; Cuong chi két ban v6i Binh va Duyén; Mai chi két ban véi Nam va Duyén. Trong 3
nguoi Binh, Nam, Duyén mdi nguoi la ban véi ding 2 ngudi khac trong nhém 6 ngudi trén.
Trong 3 ngusi An, Cuong, Mai khong c6 2 ngudi nao la ban ctia nhau. Chon ngau nhién
dong thoi 2 ngudi trong nhoém 6 ngudi trén. Tinh xac suit ciia bién ¢ X: “2 ngudi duge

chon khong 1a ban ctia nhau”.

(&' L&i giai.
Ta goi ki hiéu tén viét tat dai dién ctia cAc ban An, Binh, Cuong, Duyén, Mai, Nam lan lugt la:
A B,C,D, M, N.
Ta ki hieu XY dé chi hai ban X vd Y ¢6 thé quen nhau.
Ta c6 cac cap ban be theo gia thiét: AN; AB; CB;CD; MN; MD. (x)
Tu gia thiét, ta ciing c¢6: Trong ba ngudi Binh, Nam, Duyén, méi ngudi 1a ban véi ding 2 ngudi
khac trong nhém 6 ngusi. Ta c6: BA, BC; NM,NA; DC, DM. Nén ta c6: Binh, Nam, Duyén déu
c6 hai ban khac trong nhém sau nguai.
Ta x6t gid thiét cudi: An, Mai, Cudng khong c6 2 ngudsi nao la ban clia nhau tic 1a khong ton tai
AM,AC,MC.
Vay tiic 1a sau cap ban be ¢ () déu théa man deé bai.
Do do ¢6 sau cap ban be tit sdu ngusi trong nhém.
Vay ta c6 xac suat clia bién ¢ X: "2 ngudi duge chon khong 1a ban ctia nhau" la:

Cé¢—6 9 3

cZ 15 5
Luuy.
Co6 1é dé thira gia thiét cudi, trong ba ngusi An, Cuong, Mai khong c¢6 2 ngudi nao 1a ban
cua nhau.

[ Bai tap 4 ] (Lim Olympic - Théi Nguyén - Bai 4)

@ Cho a, b, ¢ 1a cac s6 nguyén duong thda man 4a® + b> + ¢ — 9 = 5ab + 2bc + 4ca. Chimg
minh rang, ab+ 1 va ab + 4a + 2b — 2¢ + 10 déu 1a cac s6 chinh phuong.

@ Chitng minh ring, khong ton tai s6 nguyén n dé n + 2026 va n — 2 déu la lap phuong
clia cac sO nguyen.

@ L gidi.
(1) Biéu thiic ban dau tuong duong 4a? + b* + ¢ + 4ab — 4ac — 2bc = 9ab + 9.
Tuong duong (2a + b — ¢)*> = 9(ab + 1).
Vi thé 9(ab + 1) 1a s6 chinh phuong hay ab + 1 1a s6 chinh phuong.
Mat khdc A=ab+4a+2b—2c+10=(ab+1)+2(2a+b—c)+9.
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Chudng 1. Chuyén Toan Théi Nguyén - 2026 LIM EDU
& Néu2a+b—c=3Vab+1thi A= (ab+1)+6vab+1+9 = (Vab+ 1+3)2\l/a86 chinh
phuong.
& Néu2a+b—c=—-3Vab+1thi A= (ab+1)—6Vab+1+9= (Vab+1—3)? 1asb
chinh phuong.
@ Gia st n — 2 va n + 2026 déu la lap phuong ding nén dong thoi n —2=0,1,8 (mod 9) va
n + 2026 (mod 9).
Tu d6 suy ra dong thdi n =1,2,3 (mod 9) va n =0,7,8 (mod 9), vo 1.

Do d6 khong ton tai s6 nguyén n thod man yéu cau dé bai.

[ Baitép 5 ] (Lim Olympic - Théi Nguyén - Bai 5)

Cho dudng tron (O) c¢6 AB la mot day cung khong di qua tam ctia dudng tron. Hai tiép
tuyén ctia duong tron tai cdc diém A, B cit nhau tai diém M. K@é tia M nim giita hai tia
MA,MO. Goi C va D la giao diém ctia tia Mz v6i duong tron (O) sao cho diem C nam
gitta hai diém M va D. Goi E la trung diém ctia doan thang CD.

@ Chitng minh rang, nam diém M, A, E, O, B cung thuoc mot dudng tron va EM la tia
phan giac ciua AEB.

(2) Goi H la giao diém clia hai duong thing AB va MO. Dudng thing CH cit dudng
tron (O) tai diém F (F # C). Chiing minh ring, MC' - MD = MH - MO va dudng
thang DF song song véi duong thing AB.

@ Duong thing DF cit cac tia M A, M B tuong ting tai cic diém P, Q. Goi I la giao diém
ctia hai duong thing EP va AD; J la giao diém ctia hai duong thing EQ va BD. Goi
K 1a trung diém ctia doan théng I.J. Chiing minh ring, ba diém H, K, D thang hang.
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%) LIM EDU
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(&' L&i giai.
@ 5 diém M A,E,0, B cing nam trén du’Ong tron duong kinh MO nén AEM = AOM =
BOM = MEB nén EM 1a phan giac AEB.

@ Ap dung hé thic hnmg ta co MC' MD = MA2 MH - MO nén ti giac CHOD noi tiép
= C1 CHM = =CD0 = DCO = DHO = 90° — CHM = 90° — DHO = CHA = DHA =

CI;D Cgp _CFD = CHA=CFD = AH//DF = DFJ/AB.
(3) Ap dung dinh i Menelaus cho AMAD vé6i P, I, E théng hang ta dugc

PM IA ED :>ID_PM ED )
PA 1D EM 1A~ PA EM

Ap dung dinh 1i Menelaus cho AMBD véi E, J,Q thang hang ta dugc

QM JB ED | _ JD_QM ED )
OB JD EM JB_ QB EM
PM QM ID JD

Ma - = a5 do PQ//AB nén tit (1) va (2) = = IJ//AB = H, K, D thing

hang theo bo dé hinh thang.

IA~ JB
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Chudng 1. Chuyén Toén Thai Nguyén - 2026 LIM EDU

[

[ Baitap 6 ] (Lim Olympic - Théi Nguyén - Bai 6)

X4c dinh tat ca cac tap hop X théa man dong thoi cac diéu kien sau:
& Tap hop X ¢6 2026 phan tit. Cac phan tit 1 cac s6 thyc duong. Tong ciia tat ca céc
phan tit ctia tap hgp X bang 2027.

& Véi hai phan tit phan biét bat ky a, b thudc tap hop X thi c6 it nhat mot trong hai s6
|a — b, a+ b cing thuoc tap hop X.

(& Loi giai.

Gia st tap hop X gom 2026 phan ti thuc duong, sip xép theo thit tu tang dan:
X ={21,22,23,...,%2026} VO 0<z1 <Zy<z3<--< Tanze

Ta c6: 21 + 9 + - - - + X926 = 2027.

Nhan xét 1: x; + w2026 = T2026 Vi moi © = 1,2025.

Chitng minh.

That vay, vi x; + Togee > Tog26 NEN X; + Togos & X hay

Top26 — T; € X Vi= ]., 2025

Chi ¥ ring:
0 < Top26 — T2025 < Tap26 — L2024 < *+* < T — T1 < T2026
va 2025 phan tit nay déu thudc z. Do d6 Tages — T; = Tog26—; hay

4 1 T2026—i = L2026 VZ = 1, 2025

O
Nhan xét 2: z; = k- z; v6i moi k = 1, 2026.
Chitng minh.
That vay, xét Taoo4 + o025 = 222026 — (T1 + X2) > 22026 — (1 + T2025) = L2026
V1 vay Ta024 + T2025 € X hay o025 — o024 € X hay (22026 — 1) — (%2026 — 22 € X.
Suy ra zo — 1 € X, ma x3 — 7 < T2 nén
To— X1 =T1 = Ty =211
Tt 2o = 221, két hop v6i Nhan xét 1, ta suy ra duge:
zp=k-x Yk=1,2026
O
Vi thé ta c6 duge:
2026 2026
2026 - 2027
2027_;xk_;(k.z1) =z ———— =1013-2027 3y <= 21 =T
Vay tap hop X can tim la:
B { 1 2 9 2026}
~ 11013710137 1013”77 1013
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