Dé thi chon d6i tuyén Ha N&i nim hoc 2025-2026

Ngay thi thit nhat: 22 thang 9 nam 2025

Bai 1 (5,0 diém). Cho day s6 (u,) xac dinh béi u; = 9 va uy, 1 = u%;_l v6i moi n € N*.

a) Chitng minh (u,) 1a mot day sb tang.

b) Xét day sb (vy,) xac dinh béi v, = u11+1 + u21+1 +- un1+1 v6i moi s6 nguyén duong n. Chiing

minh d&y s6 (vy,) ¢6 giéi han hitu han. Tim gi6i han do6.

Bai 2 (5,0 diém). Cho P(z) la da thiic véi hé s6 nguyén c6 bac bing 2026 thdéa man: P(z) khong
phan tich duge thanh tich ctia hai da thic véi hé sd nguyén c6 bac 16n hon hosic biang 1. Chitng minh
rang néu r 13 mot nghiem thyc ctia P(x) thi 5r + 8 khong la nghiém ctia P(z).

Bai 3 (6,0 diém). Cho tam giac nhon ABC (AB < AC < BC) noi tiép duong tron (O). Goi CD la
dudng kinh ctia duong tron (O). Duong thang déi xing véi dudng thing BA qua dudng théng BD
cit duong thing CD tai diém E. Dudng thang AC cit dudng tron ngoai tiép clia tam giac ABE tai
diém tht hai F.

a) Ching minh tam giac FBC la mot tam giac can.

b) Goi H la giao diém clia duong thang BD va dudng thang FA, I 1a giao diém clia duong thang
AD va duong thing EB. Goi K la giao diém ctia duong thing HI va dudng thing AB, J la
tam ctia duong tron ngoai tiép tam gidac ABE. Tia dbi ctia tia OJ cat duong tron ngoai tiép
ciia tam gidc CDK tai diém L. Ching minh OL = 20.J.

Bai 4 (4,0 diém). Cho tap hop S = {1;2;3;...;2025} gdm 2025 s6 nguyen duong dau tien. Xét mot
tap con M ctia tap hgp S ¢6 nhiéu hon mot phan ti thda man: véi mdi a,b € M, néu 2b —a € S thi
2b—a e M.

Goi k 1a s6 phan tt ctia tap hop M. Ching minh ton tai k tap hgp khac rong A, Ao, ..., Ay 1a cac
tap con clia tap hop s6 ty nhien N va thoéa man dong thai hai diéu kién sau:

) U, Ai=NvaA;NA; =0, véimoii,je {1;2...;k},i#j.

ii) V6i mdi a,b € M ton taii,j € {1;2;...;k} saocho {a+z |z € A;} ={b+y |y e A;}.

Thot gian: 180 phait.



Dé thi chon d6i tuyén Ha N&i nim hoc 2025-2026
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Bai 5 (5,0 diém). Tim tat cd ham s6 f : R — R théa méan

f(f(x) + f(y) +2f(y) = yf(z) + f(2x) +2

v6i moi s6 thye = va y.

Bai 6 (4,0 diém). Cho tam gidc nhon ABC (AB < AC) c6 dudng cao AD. Trén doan thing AD lay
diem K (K khéc A va D), trén doan thang DC lay diém M (M khéc D va C). Tia BK cat doan
thang AC tai diém E va tia CK cit doan thang AB tai diém F. Dudng thing EF cit cac duong
thing AM, MK va AD lan lugt tai cac diém G, I va H. Duong trung truc ctia doan thang HD cit
dudng thing EF tai diém 7. Chiing minh duong tron ngoai tiép ctia cac tam gidac AEF, AIG va
THD cung di qua mot diém.

Bai 7 (6,0 diém). Xét mot da thic f(z) v6i he s6 hitu ti c6 bac 16n hon hogic bing 1 théa man: véi
mdi s6 nguyén duong n, ton tai s6 hitu ti 7, khac n sao cho f(r,) = f(n).

a) Chitng minh bac ctia f(x) 1a s6 nguyén duong chén va ton tai hing s6 ¢ sao cho |r,| < ¢ n véi
moi s6 nguyén duong n.

b) Chiing minh ton tai s6 httu ti ¢ sao cho f(z) = f(¢ — x) v6i moi s6 hitu ti z.

Bai 8 (5,0 diém). V6i mdi s6 nguyén duong x, ky hiéu ve(z) 14 s6 nguyen khong am y 16n nhét sao
cho x chia hét cho 2Y.

Cho 100 s6 nguyén duong doi mot khac nhau aq, as, ..., a100. Goi S 1a tap hop tat ca sd nguyén khong
am m sao cho ton tai i € {1;2;...;100} dé m = va(a;).

Chitng minh rang S = {0;1;2;...;99} khi va chi khi v6i mdi s6 nguyen k, ton tai cdc s6 by, ba, . .., bioo
thuoc tap hop {0;1} sao cho

k = brag + boas + - - - 4+ bigoaioo (mod 2100).

Thot gian: 180 phat.



