Dé thi chon d6i tuyén Ha N&i niam hoc 2023-2024

Ngay thi thit nhét: 21/10/2023

Bai 1 (5,0 diém). Cho day s6 nguyén (u,) xac dinh béi u; = 3, up = 5 va

Unto = 3(n+ Dups1 — 2n(n + uy,, Vn e N*.

a) Xét diy s6 (vy,) xac dinh béi v, = % v6i moi s6 nguyen duong n. Chitng minh day sb (v,,) 6
giéi han hittu han va tim giéi han do.

b) Tim tat cd cac sd nguyen t6 p théa méan u, + 15“2» chia hét cho p.

Bai 2 (5,0 diém). Cho da thiic P(z) = (z — 1)(x — 2)(z — 3) ... (z — 2023). Chiing minh da thitc
Q(z) = P*(z)+ P(z) +1

khong phan tich duge thanh tich ciia hai da thitc v6i hé sé nguyén c6 bac 16n hon hodc bang 1.

Bai 3 (5,0 diém). Cho tam gidc nhon ABC ndi tiép duong tron (0). Goi P la diém déi xtng vdéi

A qua dudng thang BC. Duong thing AP cat (O) tai diém thit hai D. Mot dudng thang song song

v6i BC cat cung nhé AB, AC ciia dudng tron (O) lan lugt tai K, Q. Goi M la trung diém ctia doan

thing PK. Dudng thang qua M vuong géc véi MC' cat dudng thang DB tai L. Chitng minh dudng
thing OL song song v6i dudng thang DQ.

Bai 4 (5,0 diém). Cho S 1a mot tap hgp gom 172 s6 nguyéen duong lien tiép va X 1a mot tap con ciia
S ¢6 20 phan tit. Chitng minh ton tai bon phan tit phan biét a, b, c va d cia X théa man a+b = c+d.

Thot gian: 180 phait.
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Ngay thi thit hai: 22/10/2023

Bai 5 (6,0 diém). Tim tat ci cac ham s6 f : R — R théa man

f(fle—y)+1) +ay = f(@)(f(y)+2), Vz,yeR.

Bai 6 (7,0 diém). Cho tam giac nhon ABC (AB < AC) c¢6 duong cao AD. Goi M la trung diém
ctia doan thing BC va I 1a mot diém thuoc doan thing AD (I khac A va I khac D). Goi E, F lan
lugt 14 hinh chiéu vuong goc ctia I trén AB, AC. Hai duong thang BF va CE cit nhau tai J, dudng
thing AJ cit dudng thing BC tai N.

a) Ching minh bén diém E, F, M va N cing nim trén mot dudng tron.

b) Dudng tron duong kinh Al cit dudng tron ngoai tiép tam giac BIC tai diém thit hai P. Hai
dudng thing AP va BC cit nhau tai Q. Chitng minh ba diém I,.J va @ ciing nim trén mot
duong thing.

Bai 7 (7,0 diém). Cho s6 nguyén k > 7 va mot bang 6 vuong cd (2k + 1) x (2k + 1), trong d6 méi 6
vuong clia bang dude t6 mau den hoic mau tring, sao cho hiéu gitta s6 6 vuong c6 mau den va sb 6
vuong c6 mau trang ciia bang khong vuct qua k? + k.

Chitng minh trong bang da cho ton tai mot bang 6 vuong ¢ m x m, véi m € {k;k + 1}, sao cho hiéu
gitta s6 6 vuong c¢6 mau den va sd6 6 vuong c6 mau trang clia bang khong vigt qua mTQ.

Thot gian: 180 phait.



