SG GIAO DUC VA PAOTAO  KY THI CHON HSG THANH PHO VA CHON POI TUYEN
HA NOI HSG DU THI QUOC GIA CAC MON VAN HOA
LOP 12 THPT NAM HOQC 2025 - 2026

PE CHINH THUC
Mbn thi: TOAN (BANG B)
Ngay thi: 22 thdng 9 nam 2025
Thoi gian 1am bai: 180 phut
Bai I (5,0 diém)
2
Cho day s6 (4,) xéc dinh bsi =9 vd u_, = vneN"
a) Chimgminh (u,) 12 mdt ddy s6 ting.
b) Xétday s (v,) xéc dinh bdi v, = > 4 Fot : v6i moi sé nguyén dwong n.
u+l u,+1 u, +1

Chimg minh day s6 (v,) c6 gii han hitu han. Tim gi6i han d6.
Bai II (5,0 diém)

Cho P(x) la da thirc v6i hé sb nguyén cé béc bing 2026 théa man: P(x) khéng phén tich
duoc thanh tich ctia hai da thitc v&i hé s6 nguyén c6 béac 16n hon hoc bing 1. Chimg minh ring néu
r 1a mdt nghiém thyc ctia P(x) thi 57 +8 khong 12 nghiém cua P(x).

Bai ITI (6,0 diém)

Cho tam gi4c nhon ABC (AB < AC < BC) néi tiép dudmg trdn (O). Goi CD 1a dudng kinh
clia dudmg tron (O). Pudng thing dbi xtimg v6i dudng théng B4 qua dudng thing BD cit dudomg
théing CD tai diém E. Duong thing AC cét dudng tron ngoai tiép cia tam gidc ABE tai diém thu
hai F.

- a) Chitng minh tam gidc FBC 1a mét tam gidc cén.

b) Goi H la giao diém cia dudng thing BD va dudmg thing E4, I 13 giao diém cia dudng
thing AD va duong thing EB. Goi K la giao diém clia dudng thing HI va dudng thing 4B, J 1a
tAm ctia dudng tron ngoai tiép tam gidc 4BE. Tia dbi ciia tia OJ cét dudng trdn ngoai tiép clia tam
gidc CDK tai diém L. Chimg minh OL = 20J.

Bai IV (4,0 diém) '

Cho tap hop S ={1;2;3;...;2025} gdm 2025 $6 nguyén duong déu tién. Xét mdt tap con M
ciia tdp hgp S ¢6 nhidu hon mot phén tir thda man: véi mdi a,b € M, néu 2b—ae S thi 2b-ac M.

Goi k 12 s6 phin tir cita tip hop M. Chimg minh ton tai & tap hgp A4, 4,,..., 4, 14 céc tap con
clia t4p hop s6 tw nhién N va théa man ddng thoi hai didu kién sau:

k
) U4 =Nva4N4=0,Yije{l2.;k},i=].

i=1
ii) Vé&imdia,beM, tontaii,je{l;2..;k} saocho {a+x[xe A,}:{b+y|yeAj}.
Hét




SG GIAO DUC VA PAO TAO  KY THI CHQN HSG THANH PHO VA CHON POQI TUYEN
HA NOI HSG DU THI QUOC GIA CAC MON VAN HOA

S T—— LOP 12 THPT NAM HQC 2025 - 2026
Mon thi: TOAN (BANG B)
Ngay thi: 23 thang 9 ndm 2025
Thoi gian 1am bai: 180 phit

Bai V (5,0 diém)

Tim tit ci ham s6 f:R — R théa mén
S )+ D)+ (9)=5f (x)+ 1 (26)+2

v6i moi s6 thue x va y.
Bai VI (4,0 diém)
Cho tam gidc nhon ABC (4B < AC) c6 dudmg cao AD. Trén doan thing AD l4y diém K (K

khic 4 va D), trén doan thing DC l4y diém M (M khéc D va C). Tia BK cét doan thing AC
tai diém E va tia CK cét doan thing 4B tai diém F. Puong thing EF cit cdc dudng thing
AM, MK va AD lan luot tai céc diém G,I va H. Pudng trung tryc ctia doan théng HD cit dudng
thing EF tai diém 7. Chimg minh duong tron ngoai tiép ciia céc tam gide AEF, AIG va THD clng
di qua mot diém.
Bai VII (6,0 diém)
Xétmét da thirc £(x) v6ihé s6 hitu ti c6 bac 16n hon hogc béng 1 théa man: véi m&i s6 nguyén
dwong », tdn tai s6 hitu ti 7, khéc n sao cho f(r,)=f(n).
a) Chimg minh bac cia f(x) lash nguyén duong chin va ton tai hing s ¢ sao cho |r,| < cn
vé6i moi s6 nguyén dwong .
b) Ching minh ton tai s6 hitu ti ¢ saocho f(x)= f(g-x) v6i moi sé hiru ti x.
Bai VIII (5,0 diém)
V6i mdi s6 nguyén dwong x, ky hiéu v, (x) 1a s6 nguyén khong 4m y 16n nhét sao cho x chia
hét cho 27,
Cho 100 s6 nguyén dirong d6i mét khéc nhau Qs 554 ’a@. Goi S 1a tap hop tét c4 s nguyén
khong m m sao cho ton tai i € {1;2;...;100} d& m=v,(a,).
Chimg minh ring §={0;1;2;...;99} khi va chi khi v6i mdi s6 nguyén k, ton tai céc s
bis by by thudc tap hop {0;1} sao cho
k=80, +b,0, ++bgay, (mod2).

Hét




