SO GIAO DYC VA PAO TAO KY THI CHON QI TUYEN HQC SINH G101 THPT
THANH PHO CAN THO DU THI CAP QUOC GIA NAM HQC 2026 — 2027

Khé6a ngay 20 thdng 8 ndm 2026
PE CHINH THU'C

MON: TOAN
Thoi gian lam bai: 180 phiit, khong ké thoi gian phdt dé

Chu 1. (3,0 diém) Cho c4c s6 thuc duong a,b,c thdamén a + b+ ¢ = 1. Chiing minh ring
Q(aab +bPc+ csa.) +1> 4(ab +bc+ca).
Chu 2. (3,0 diém) Cho day s6 (g, ) xéc dinh bdi: z, = 0,z, =1 va s, =52, —z ,Vn€N.

z2n

a) Chtmg minh rang biéu thic —22 ]a mét s6 nguyén véi moi n € N' va 212® +4 la

m6t s6 chinh phuong véi moi sb tr nhién 7.
b) Tim tht ca cc sé nguyén n > 0 sao cho bidu thitc B, = 2122 +.3 14 mdt s6 nguyén td.
Ciu 3. (3,0 diém) Cho da thiic P(z) = 2" + 8" +...4+a_z+a_, V6i 0,,8,,0,,...,a, 14 chc sb
thue va n 1 s6 nguyén duong 1&. Biét ring P(0)+ P(1)=0 va P(z) c6 n nghiém thyuc
R Ty-sT, thuge (071, Tim gid tri lon nhét cia @ = [ ]r; theo n.
i=1

Chu 4. (3,0 diém) Cho s6 nguyén duong a>1 théa man (e —1)° +a® +(a+1)° 1a ldp
phuong mot sb nguyén. Chirng minh réng a chia hét cho 4.
Cau 5. (3,0 diém) Sau khi thi tt nghiép trung hoc phd théng, cdc em hoc sinh khéi 12 cia
truomg trung hoc phd théng A d2 hen nhau m&i ndm hop mét mot l4n vao ngay hoi trai cla
truomg. Tuy nhién qua 10 14n hop mit thi nhén théy mbi 14n hop mat ohi ¢6 ding 20 thank
vién tham du va 2 lin hop miit bét ky trong 10 14n hop mét khong c6 chung qua 2 thanh vién.
Hoi khéi 12 nam hoc d6 ctia trudng trung hoc phd théng A c6 it nhét bao nhiéu hoc sinh?
Céu 6. (5,0 diém) Cho nira dudng trdn (0), dudng kinh AB. C 1a diém trén nira dudng tron

sao cho CA < CB. Tiép tuyén Az cua (O) cét BC tai M. Tiép tuyén ciia (0) tai B,C cit
nhau tai N. Goi F 1a giao diém cia AN va BM, D 1a giao diém thir hai cia AN va (O).
Pudmg thing d di qua M, song song v6i AB, cit OC tai I. Dudng thing d’ di qua N, song
song v6i AB, cit OD tai J. Goi E 12 giao didm cia MN va OF.

a) Chimg minh ring MD 1a tiép tuyén cia (0) va ba diém I,J, E thing hang.

b) Chimg minh ring C,D,E,F cing thujc mét dudng trdn. Xéc dinh t4m ctia duéng

tron dé.
BET
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(" Baitoan 0.1. ) (Lim Olympic - Cén Tho TST - P1)
Cho céc s6 thuc duong a,b, ¢ théa man a + b+ ¢ = 1. Chitng minh rang

9(a’b + b*c+ c*a) + 1 > 4(ab + be + ca).

(£ Loi giai.

. ) 2 b2 2 b 2
Theo bat dang thic Cauchy-Schwarz, ta c6 il + — el > M =1 nén a®b+ b3c+ c3a > abe.
c a b a+b+c

Mat khéc, bat ding thiic Schur bac ba ta ¢6 (a + b+ ¢)® 4+ 9abe > 4(a + b+ ¢)(ab + be + ca).
Via+b+c=1,suy ra 1+ 9abc > 4(ab+ bc + ca). T d6 ta suy ra dugce:
9(ab + b3c + c®a) + 1 > 9abc + 1 > 4(ab + be + ca).

s

( Bai todn 0.2. ] (Lim Olympic - Cén Tho TST - P2)

Cho day s6 (z,) xac dinh béi: g = 0,21 = 1 va Zpyo = 5Tpi1 — Ty, Vn € N.

S 2 - T N ~ e ~ 2yt . N N ~ S .
@ Chitng minh rang bieu thic il mot s6 nguyeén véi moi n € N* va 21:13% +4 la mot so chinh
n
phuong véi moi sé tu nhién n.

@ Tim t&t ca cac s6 nguyén n > 0 sao cho biéu thitc B, = 21z2 + 3 la mot sb nguyeén to.

@ L&i giai.

V21 —21 n_pgn
Datazs%, B=5T,tacéa+ﬂ=5,aﬂ=1vaa—ﬂ:\/21vaxn=%, Vn € N.
a_
Dat y, =a" + 8" thiyo =2, y1 = 5 Vv Ypt2 = 5Yn+1 — Yn, Vn € N nén y,, € Z v6i moi n € N.
o~ a2n _ B?n Zon
QL) Véin 2 1, ebms, = S=f = z,(a" + B") = Ty, nén — =y, € Z.
= o — X

n

Déng thoi y2 — 2122 = (@® + M2 = (& = )% = 4(af)” =4.
Vay 2122 + 4 = 32 13 mot s6 chinh phuong véi moi n € N.
@) Tacé B, =2122 +3=9y2 — 1= (yo — 1)(yn + 1). V6i n = 0, ta c6 By = 3, 1a s6 nguyen t5.
Véin>1l,doB=alvaa>lLtacoy,=a"+a ">a+a =5
Vi vay ca hai thita s6 v, — 1 va y, + 1 déu 16n hon 1. Khi d6 B,, 1a hop s6.

Vay n = 0 la gia tri duy nhét sao cho B, 1a s6 nguyén to.

[
Bai toan 0.3. ] (Lim Olympic - Can Tho TST - P3)

Cho da thic P(z) = 2" + a1z ' 4+ -+ - + ap_1Z + an, V6i a1, az,as, . . ., a, 1a cac sb thuc va n 1a sb
nguyén duong 1é. Biét rang P(0) + P(1) = 0 va P(z) ¢6 n nghiém thuc ry, 79, ..., 7, thudc [0;1].
n

Tim gia tri 16n nhat ctia Q = Hr,- theo n.
i=1
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(£" Lai giai.

n
Vi P la da thitc monic bac n va ¢6 di n nghiém thyc ké ca boi nén P(z) = H(a: — 7).

i=1
n n

Do d6 ta ¢6 P(0) = — [[ri = -Q, P(1) = [J(1 — ), két hop P(0) + P(1) = 0 cho ta Q = [J(1 - r).

i=1 i=1 i=1
n

; 1
Vi the Q2 = HT’z(l = T'i) = H Z =4""do T‘i(l = T’i) <
i=1

=1

v6i moi r; € [0,1]. Vay Q <27

=] =

/ . 1 n
Dau bang dat duge khi ry =ry =--- =1, = =, titc 1a véi P(z) = (x - 5) s VY Qo =277

(NN

[
( Baitoén 0.4. ] (Lim Olympic - Cén Tho TST - P4)
Cho s6 nguyen duong a > 1 théa man (a —1)* 4 a® + (a+ 1) 1a lap phuong mot s6 nguyen. Chiing
minh ring a chia hét cho 4.

@ Lo giai.
Ta c6 (a —1)> 4+ a® + (a + 1)% = 3a(a® + 2). Gia sit 3a(a® + 2) = m® v6i m nguyén duong,
Trude hét, ta chimg minh a chin. Gia sit ngugce lai a 1&. Khi d6 ged(a, a® 4 2) = ged(a, 2) = 1.
Ta xét hai truong hogp:
© Néu 3| a thia®+2 =2 (mod 3), do d6 ged(3a, a®+2) = 1 nén 3a va a® + 2 déu phai la lap phuong.
Nhung a? 4+ 2 = 2 (mod 9), trong khi céc s6 lap phuong modulo 9 chi ¢6 thé dong du véi 0, 1, 8.
Vi vay truong hgp nay khong xay ra.
© Néu 31 a thi ged(a,3(a® + 2)) = 1. Khi d6 ton tai céc s nguyén duong u, v sao cho
a=u, 3(a® + 2) = v®.
Vi3tu, tacoéa=u==+1 (mod9), nén a?+2=3 (mod9), do dé6 3 | v3(3(a® +2)) = 2, vo ly.
Vay a chin. Néu a = 2 (mod 4), viét a = 2u v6i u 16. Khi d6 a? + 2 = 2(2u® + 1) va 2u® + 1 1a s6 1é.
Suy ra 3 | v2(3a(a® +2)) = v2(3a) + v2(a® +2) =1+ 1 =2, vo ly.
Vi vay a chia hét cho 4.

[ & N

(" Baitoan 0.5. J (Lim Olympic - C&n Tho TST - P5)
Sau khi thi t6t nghiép trung hoc phd thong, cac em hoc sinh khéi 12 ciia truong trung hoc phd

thong A da hen nhau mdi nam hop mat mot 1an vao ngay hoi trai cia trudng. Tuy nhién qua 10
lan hop mat thi nhan thiy méi 1an hop mat chi c6 ding 20 thanh vién tham diyt va 2 1an hop mat
bat ky trong 10 lan hop mat khong c¢6 chung qua 2 thanh vién. Héi khéi 12 ndam hoc d6 clia truong
trung hoc phd thong A cé it nhat bao nhiéu hoc sinh?

@ L gidi.
Goi N 1a s6 hoc sinh da xuat hién trong it nhat mot 1an hop mat.
V6i mdi hoc sinh s, goi a, 1a s6 1an hop mat ma hoc sinh d6 tham du.
Téng s6 lugt tham dir la Y _ as = 10 - 20 = 200.

S

Mbi hoc sinh xuat hién trong a, 1an tao ra 033 cap lan hop mat c6 chung hoc sinh ay.
Vi méi cép trong C%, = 45 cap lan hop mit c6 chung khong qua 2 ngudi nén Z Cgs X 9% = 90,

S
Véi moi s6 nguyén ag > 1, ta c6 Cgs > as — 1 nén 200 — N = Z(as -1)< ZCES < 90.
> S

S

Trang 2 £l LIM Olympic - CLB én chuyén, HSG
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Chuong 1. Chon DTQG Can Tha 2026 — Ngay 1

Do d6 N > 110. Ta sé chi ra day chinh la gia tri nhé nhat ctia N.

Danh s6 cac lan hop mit tit 1 dén 10, v6i méi cip {i,j}, ding 2 hoc sinh chi tham duy hai lan i va j dé
¢6 2C%) = 90 hoc sinh loai nay, hon nita véi mdi lan 4, thém 2 hoc sinh chi tham dy 1an i dé c6 them 20
hoc sinh. O 1an 4, ¢6 29 = 18 hoc sinh gén v6i 9 cap {i,j} vd 2 hoc sinh riéng, téng cong ding 20 ngudi.
Hai 1an bat k¥ c¢6 chung ding hai hoc sinh. Vay truong hgp 110 hoc sinh nay théa man moi yéu cau.

7

( Bai toén 0.6. ) (Lim Olympic - Cén Tho TST - P6)
Cho nita dudng tron (0), dudng kinh AB. C' la diém trén nita dudng tron sao cho CA < CB. Tiép
tuyén Az ctia (O) cat BC tai M. Tiép tuyén ciia (O) tai B,C cit nhau tai N. Goi F la giao diém
ctia AN va BM, D la giao diém thit hai cia AN va (O). Duong thing d di qua M, song song véi
AB, cat OC tai I. Duong thing d’' di qua N, song song v6i AB, cit OD tai J. Goi E la giao diém
cia M N va OF.

{l Chitng minh ring M D la tiép tuyén ciia (O) va ba diém I, J, E théng hang.

w2 Chitng minh réng C, D, E, F cing thuoc mot dudng tron. Xac dinh tam ctia duong tron do.

J
E z N
M
74 E
-
A o B

@ Lai giai.
(1) Goi OM L AD tai H, ON L BC tai K. Ta c6 tit gisc MHKN noi tiép
= OH.OM = OK.ON = OB? = OD? = ZODM = 90° = MD la tiép tuyén ctia (O).
MI MI OA CM DA MA? AB* MA? EM MEMN MHMO MA?

NJ OB NJ_ CB DN AB? NB2 NB2' EN NENM NKNO NB?

EM MI 2
Vi vay N - NT ma JN //MI = E,I,J thang hang.

N , 5 . ADB i
(2) Goi AC cat BD tai L. Ap dung dinh li Pascal cho bo cic diem (B o D) = M, L, N thang hang

= F la truc tam ALAB c6 cic duong cao AD, BC nén cac diém C, E, D, F cing nim trén dudng
tron dudng kinh LF ¢6 tam 1a trung diém LF.
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