SO GIAO DUC VA PAO TAO  KY THI CHON DQI TUYEN DY THI HSGQG THPT
VINH LONG NAM HOQC 2026-2027
Khoa thi ngay: 11/9/2026

PE THI CHINH THUC Mén: TOAN (Bubt thér nhat)
Thoi gian: 180 phur (khdng ké thoi ginn giao d&)
(Dé thi gém 01 trang, 04 cdu)
Cahu 1 (5,00 diém)
Cho ddy s6 (u») dugc x4c dinh boi:

1

N ==
1

- \/u,, +4u, +u, (Vnell')

2

2

Pitv, = Z,ulz (Vn eN’ ) Chimg minh rang dity s6 (va) c6 gi¢i han hitu han v tim gi6i
In |

han dé.
Céu 2 (5,00 diém)

a) Giai phirong trinh \/(x—B)(x+5) +Jx=3+Jx+5= 102—x +lx+12.

' ¥ —xty=x*—x+y+1
b) Giai hé phhrong trinh

SVx+2++fy+3=3x*—y+1

Cau 3 (5,00 diém)

Trong mit phing véi hé toa dd Oxy cho parabol (P) :y*=4x. Goi M 1a diém di dong
trén (P), 7'la diém trén (P) sao cho OT L OM (M va T déu khdng trimg v O).
Chitmg minh ring khi M di dong trén (P) thi dudng thing MT luén di qua mot didm cd
dinh va ddng thoi trung diém cia doan thing MT ludn chay trén mdt parabol cd dinh.
Can 4 (5,00 diém)

Cho bang & vuéng kich thudc 2x4 gdm 8 & vubng. Sir dung 4 mau khéc nhau dé& ti
cho 8 6 sao cho mdi 6 chi dugc té6 diing mdt mau. Hoi cé bao nhiéu cach td mau thod
man trong cdc cdp 6 vudng c6 chung canh, c6 ding mét cip dugc t6 cling mau, con ti
ca c4c cdp chung canh khéc déu dugc t6 khac mau?

- Thi sinh KHONG duegc st dung tai liéu va mdy tinh cam tay.
- Giam thi KHONG giai thich gi thém.



SO GIAO DUC VA PAO TAO KY THI CHON BOI TUYEN DY THI HSGQG THPT
VINH LONG NAM HOQC 2026-2027
Khoa thi ngay: 11/9/2026

PE THI CHINH THUC Mén thi: TOAN (Budi thir hai) _
Thoi gian: 180 phit (Khéng ké thoi gian giao deé)
(Dé thi gom 01 trang, 04 cau)

Cfin 1 (5,00 diém) ‘
a) Cho ctc s6 thuc khéng m a, b, ¢ théa mdn a+b +c = 2. Chimg minh réing

a’b? +b*c* +c’a* 1.
b) Cho x, y, z la chc s6 thirc duong théa man x(yZ +zz) = y+z. Tim gi4 trj nho
nhét ctia biéu thirc
1 1 1 4
P= + o+ ;
(1+x)" (L+y) (1+2)  (+x)(1+»)(1+2)

Céau 2 (5,00 diém)
Cho day s6 (u,) xéc dinh bdi w, =1, u, =3 va céng thirc truy hdi

Biga =3, — 20, s V21,

Gia sir da thirc P(x) c6 hé s6 thue, bic m e N'thoa méan
Pk)=u, , Yke{m+2, m+3;...; 2m+2},

a) Chimg minh réng da thirc Q(x) = P(x+2)— P(x+1) c6 béc m—1 va thoa mén
O(k)=2""", Vke{m+1; m+2;...; 2m).

b) Chimg minh ring P(2m +3) =u,,,, - 2™,
Céu 3 (5,00 diém)
Tim tfit ca cAc s6 nguyén duong » théa man n=2(mod4) va A(k)=3*n-1 lasé
nguyén t6 v&i moi ke {l; 2; ...; n}.
Cau 4 (5,00 diém)
Cho hai duomg tron (O,) va (O,) cét nhau tai P, Q. Pudng thing qua P cét (Q,),
(0,) lan luottai 4 va B (khéng tring véi Q). Trén dudmg tron (O,) ldy diém F thuge
cung PO khéng chia diém A. Ké duong thing d qua F song song v6i AB, d cét
duong tron (0,) tai C, E va cét lai (O,) tai D (E, F ndm trong doan CD). Goi M
1a giao diém AD va BE, N 1a giao diém BC va AF, K 1A diém 46i xtmg cia P qua

Ch:
a) Chimg minh M,K,N thdng hang.

b) Chung minh PK la dudmg phién gidc cia gbc MPN .

- Thi sinh KHONG dige sit dung tai ligu va mdy tinh cdm tay.
- Giam thi KHONG gidi thich gi thém.



Chuong

CHON DTQG VINH LONG 2026 — NGAY 1

[ a ™

[ Bai todn 0.1. ] (Lim Olympic - Vinh Long TST - P1)

Cho day s6 (u,) duge xac dinh béi

1 VU2 + duy + up (n € N).

Uy = 57 Unp+1 = 2

n
1 .
Dat v, = E — v6i moi n € N*. Chiing minh day s6 (vy) ¢6 giéi han hitu han va tim giéi han doé.
U
k=1 k

@ L gisi.
Hién nhién u, > 0 véi moi n. T cong thitc truy hoi, ta 6 2un+1 — un = \/u2 + 4u, nén
2
Up i1 — Unlntl = Un.

Mat khéac, \/u2 + 4wy, > Uy, nén Uy > Up. Néu (uy,) bi chan trén thi vi day nay tang, day c6 gii han
L > uy > 0. Cho n tién ra vo han trong déng thic trén sé cho L? — L? = L, vo ly. Do d6 u,, — +oc.

1 1 1
Taco 4—=—— va vi u; = — v6i n > 2 nén ta suy ra
Upt1  Un  Un+4l 2
1 Z” 1 Z" 1 1 T
uy k2 Uy, k2 Uk—1 U Unp

Do u, — +o00, ta duge lim v, = 6.
n—oo

[
( Baitoén 0.2. J (Lim Olympic - Vinh Long TST - P2)

10 —
@ Giai phuong trinh \/(z — 3)(z +5) + Vo — 3+ Vo +5 = 5 _ + v+ 12.

x?’—x2y=x2—x+y+1,

@ Giai hé phuong trinh
5V +24++/y+3 =3z -y +1.

@ L&i giai.
(1) Diéu kien xéc dinh: > 3. Dé § x > 3 khong thoé mén, xét « > 3, dat

fla) = Jlo— Dat 5] t/o—B+ T8 gi="fiar

2
z+1 1 1 . .
Véiz >3, taco fl(z) = + + > 0 nén f dong bién trén (3, +00).
@) V(i =3)(z+5) 2Vx—-3 2Vz+5 f g ( )
1) 1 1 1 .
Hon nita ¢/(z =——+—=—(——1)<Onén nghich bien trén (3, +00).
@) =3t I\ 2 % ugiioh. e 18 (e o8]

Vi vay phuong trinh f(z) = g(z) ¢6 nhiéu nhat mot nghiém trén (3, +00).
Dé § f(4) = g(4) nén = 4 1a nghiém duy nhat ctia phuong trinh.
@ Phuong trinh thit nhat tuong duong z°* — 2° + z — 1 = y(z? + 1) hay (z — 1)(2® + 1) = y(2® + 1).
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&5 LIMEDU

Do 2 +1 > 0, ta duge y =z — 1. Thay vao phuong trinh thi hai, ta c6
6V +2=3z2—2+2 (x> -2)
Dat t = V& + 2 > 0, tic 1a = t? — 2. Phuong trinh trd thanh
3t — 132 =6t + 16 =0
hay (t — 1)(t —2)(3t*+9t+8) = 0. Vi 3t> + 9t + 8 > 0 v4i t > 0, nén t = 1 hoic t = 2.
Thit lai dé suy ra tat cd cac nghiém can tim la:

(z,y) = (-1,-2) hoic (z,y)=(2,1).

{

( Baitodn 0.3. } (Lim Olympic - Vinh Long TST - P3)

Trong mat phing véi hé toa do Oxy, cho parabol (P) : y* = 4z. Goi M la diém di dong trén (P),
T la diém trén (P) sao cho OT L OM; M va T déu khong trung v6i O. Chitng minh ring khi M
di dong trén (P) thi dusng thing MT luon di qua mot diém c¢é dinh, dong thdi trung diém cta
doan thing MT luon chay trén mot parabol ¢6 dinh.

4 (P)

(&' L&i giai.
Tit vieec M va T di dong trén (P) ta dat: M (t2,2t), T'(u?, 2u) véi t,u # 0.
Do OM 1 OT nén t?u® + 4tu = 0 = tu = —4.
@ Vitu = —4 < 0 nén t # u. Dudng thing MT c6 phuong trinh 2z — (¢ + u)y + 2tu = 0, hay
22 — (t +u)y — 8 = 0. Do d6 MT luon di qua diém ¢ dinh A(4,0).

2 + u?

@ Goi I(z,y) la trung diém ctia MT. Ta c6 x = Ly =t+u, suy ra y? = t> + u® + 2tu = 22 — 8.

Vay I thudc parabol ¢é dinh (Q) : y* = 2z — 8.

Nguge lai, véi méi diém I(z,y) € (Q), phuong trinh 2° — yz — 4 = 0 ¢6 hai nghiém thyc ¢, u khac 0
thoa man t 4+ u = y, tu = —4. Khi d6 M (t2,2t), T(u?,2u) thuoc (P), OM L OT va c6 trung diém
la I. Vay trung diém ctia MT luon chay trén parabol (Q) c6 dinh.

Trang 2 £ LIM Olympic - CLB én chuyén, HSG



Chuong 1. Chon DTQG Vinh Long 2026 — Ngay 1

[
( Baitoan 0.4. J (Lim Olympic - Vinh Long TST - P4)

Cho bang 6 vuong kich thudc 2 x 4 gom 8 6 vudng. Stt dung 4 mau khac nhau dé t6 8 6 sao cho
mdi 6 chi duge t6 ding mot mau. Hoi ¢6 bao nhiéu cach t6 mau théa man: trong céc cap 6 vuong
c6 chung canh, c¢6 ding mot cap duge t6 cling mau, con tat ca cac cap chung canh khac déu duge
t6 khac mau?

@ Loi giai.
Bang c6 téng cong 10 cap 6 chung canh chia lam hai loai:
& Loai 1: AB, BC,CD, DH, HG,GF, FE, EA.
¢ Loai 2: BF,CQG.
Nhan xét: Gia sit ta da t6 mau ding cho hai 6 ké nhau theo chiéu doc (vi du 6 B va F) bing 2 mau
khéc nhau. Néu ta ghép thém mot cot mdi gom 2 6 ké nhau (vi du cot gdbm C' vad G) vao canh BF, s6
cach t6 mau cho C va G 1a 7 cach. That vay, gid sit mau ctia B 1a mau 1, mau cia F 1a mau 2. Can to
cho C (ké B, ké G) va G (ké F, ké C).
@ Néu C mang mau 2 (giéng F), thi G chi can khac mau 2, tic 13 G ¢6 3 cach chon.
& Néu C mang mau khac cd 1 vd 2 (c6 2 cach chon). Khi d6 G phai khdc mau 2 va khac mau C, nén
G ¢6 2 cach chon. S6 cach trong trudng hgp nay 1a 2 - 2 = 4 cach.
Téng cong ta c¢6 3 4+ 4 = 7 cach t6 cho mdi khéi ghép thém, khi dé ta chia lam 2 truong hop:
Trudng hop 1: Cip 6 cing mau la loai 1 (¢6 8 cach chon cdp). Gia st ta chon A vi B cung mau.
& Luc nay, (A va B) ké cd E va F, ma E va F ciing ké nhau, nén s céch chon la: 4-3 -2 = 24 cach.
& Cot thit ba (C va G) duge ghép vao canh ctia (A va B). Theo nhan xét, ¢6 7 cach to.
& Cot thu tu (D va H) duge ghép vao canh (C va G). Theo nhan xét, c¢6 thém 7 cach to.
S6 cach t6 mau cho mdi cap trong trudng hgp nay la:
24.7-7=1176 (cach).
Trudng hop 2: Cap 6 cung mau la loai 2 (¢6 2 cach chon cap). Gié sit ta chon B va F' cung mau.
& (Bva F)sé ke v6i A, E (6 cot trai) va ké véi C, G (6 cot phai).
& Chon mau cho (B va F): ¢6 4 cach.
& Cot trai (A va E) phai chon cho A va E hai mau khéc nhau nén ¢6 3 - 2 = 6 cach.
& Cot phai (C va G) tuong tu cling ¢6 6 cach.
& Cot ngoai cung (D va H), thi theo nhan xét, ¢6 7 cach to.
S6 cach t6 mau cho mdi cap trong trudng hgp nay la:
4-6-6-7=1008 (cach).
Vay tong s6 cach to6 can tinh la: 8- 1176 + 2- 1008 = (11424
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Chuong

CHON DTQG VINH LONG 2026 — NGAY 2

s

[ Bai toan 0.5. ] (Lim Olympic - Vinh Long TST - P5)

@ Cho céc s6 thuc khong am a, b, ¢ théa méan a + b + ¢ = 2. Chitng minh réng
a2b? + b2 + Pa® < 1.
@ Cho z, ¥, z 1a céc s6 thye duong théa man z(y? + 22) = y + 2. Tim gia tri nhd nhét cta biéu
4

1
(1+y)? *

1
thic P = R

a2 Atz OraltgiTa

(£ Lai giai.
@ Khong mat tinh téng quat gia st a = max{a, b, ¢} thi be < a® nén c6 didu phai chimg minh do
16(ab? + b2c® + c2a?) = 16a%(b? + ?) + 16b%c? < 16a*(b+¢)> < (a+b+c)* =16

2
@Tacém(y+z)2$2x(y2+z2)=2(y+z)nény+z§;.
L 2 M 4
(1+2)2 (A+y(l+2z)  (Q+2)(1+y)0+2)
2 2 2
MSE(HE) _ EHIF
4 4 z z2
1. 2* i 47> 28 +62°+z+1
1+z)2  (A+22)  (Q+2z)8 (1+2z)3
_ 46+t +1 10t — 2

Xet f(t) = T trén (0,00) thl ') = Ty =0 = t:é

Ngoai ra P > theo Cauchy.

Ma (1+y)(1+2) <

Do do P >

1 9 e 1
Dod()PZf(a:)Zf(g>=m,daubéngkhix=g,y=z:5.

( Bai todn 0.6. ) (Lim Olympic - Vinh Long TST - P6)

Cho day s6 (uy,) xac dinh béi u; = 1, ug = 3 va cong thic truy hoi
Untg = Snt1 — 2Un (n>1).
Gia stt da thic P(z) c6 hé s6 thuc, bac m € N* va thdéa man

Pk)=ur Vke{m+2,m+3,...,2m+2}.
@ Chiing minh ring da thic Q(z) = P(z +2) — P(z + 1) ¢6 bac m — 1 va théa méan

Qk)=2"1 Vke{m+1,m+2,...,2m}.
@ Chitng minh ring P(2m + 3) = ugmy3 — 2™ 12

@ L&i giai.

Tit cong thite truy hoi ta c¢6 u, = 2" — 1 véi moi n > 1.

@ Vi P ¢6 bac m, higu P(z + 2) — P(z + 1) ¢6 bac ding bang m — 1 va
Q(k) = P(k+2) — P(k+1) = ugyp — upyr = 2°%1,

Trang 4 £ LIM Olympic - CLB 6n chuyén, HSG



Chuong 2. Chon DTQG Vinh Long 2026 — Ngay 2

@ ViQ c¢6 bac m — 1, tacé A™Q =0 (sai phan cap m cta Q). Bdi vay

%o LIMEDU

m
(-1)™9C,Q(m+ 1+ j) =0.
§=0
Trong khi dé ta c6
m o _ m ' o
Z(_l)m—chan+]+2 — gm+2 Z ern(_l)’rn—.]Q_] - 2m+2(2 _ l)m — 2m+2.
j=0 j=0

V6ij=0,1,...,m—1tacé Q(m+1+j) =2""+2 nen
Q2+ 1) =212 ekl
Vi P(2m + 2) = ugmee = 22™+2 — 1, suy ra
P@m+3) = P2m +2) + Q(2m+1) = (2212 — 1) 4 (222 — 9m+2) — 09 — 22,

[
( Baitodn 0.7. ) (Lim Olympic - Vinh Long TST - P7)

Tim tat cA céc sb nguyén duong n théa man n = 2 (mod 4) va A(k) = 3*

moi k € {1,2,...,n}.

n — 1 1a sé nguyén tb véi

@ Ldi giai.

Vé6in =2, tacé A(1) =5 va A(2) = 17 déu 1a s6 nguyén t6. Vi vay n = 2 théa man.

Gid st n > 2 thda méan cac diéu kién ctia bai toan.

Tru6e hét, xét truong hgp 3tn — 1. Diat d =n — 1 > 1. Khi d6 ged(3,d) = 1. Theo dinh ly Euler, ta c¢6

3¢ =1 (mod d).

Chonk=¢(d). Tac61<k<d—1=n-2<nvi, don=1 (mod d),
Ak)=3n-1=3*-1=0 (mod d).

Mit khéc A(k) > d > 1, nén A(k) 1a hgp s6, mau thuén.

Do d6 chi con trudng hop 3 | n — 1, titic lan =1 (mod 3).

Két hop véin =2 (mod 4) van > 2, ta c6 n > 10. Dat d =n — 3 > 7. Khi d6 ged(3,d) = 1.

Chonk=¢(d)—1,tac6 1<k <d—2<n. Vin=3 (mod d), dinh Iy Euler cho ta

Ak)=3*n—-1=31_1=3°D _1=0 (mod d).
Lai c6 A(k) > d > 1, nén A(k) 1a hop s va ciing ¢6 mau thuén.

Vay s6 nguyén duong duy nhét can tim la

f{
( Baitoén 0.8. J (Lim Olympic - Vinh Long TST - P8)

Cho hai dudng tron (O1) va (Oz) cit nhau tai P, Q. Duong thing qua P cit (O1), (O2) lan lugt tai
A va B (khong tring v6i Q). Trén dudng tron (O;) lay diém F thudc cung PAQ khong chita diém
A. Ké duong thing d qua F song song véi AB; d cit dudng tron (Oq) tai C, E va cét lai (Oy) tai
D; E, F nam trong doan CD. Goi M la giao diém ctia AD va BE, N la giao diém ctia BC va AF,
K 1a diém déi xiing ciia P qua dudng thang CD.

(1) Chiing minh M, K, N théng hang.

(2) Chiing minh PK 1a dudng phan gidc ciia géc M PN.

£ CLB Todn Lim - OLYMPIC - 8 0789102019 Trang &



) LIV EDU

@ Lai giai.
@ Ta ¢6 APF D la hinh thang can = DK = DP = AF va AD = PF = FK.
= ADKF la hinh binh hanh, twong ty K EBC' la hinh binh hanh = KF//MA, KC// MB.
= AMAB va AKFC ¢6 cac canh tuong tng song song.
= MK, AF, BC dong quy tai tam vi tu hai tam gidc = M, K, N thing hang.
@ Goi AD cit BC tai U, ta c6 ZUAB = LUDC = /KFE va ZUBA = LZUCD = /KEF
LE FEF KEFE
LB AB UB
Vi thé theo hang diém tit giac toan phan ta ¢6 P(AKMN) = —1, ma PA 1 PK
= PK la phan gidc ZMPN.

= AKEF ~ AUBA (g.g) = = U, L, K thadng hang.

Trang 6 £l LIM Olympic - CLB én chuyén, HSG
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