Dé thi chon d6i tuyén Ha N&i nim hoc 2026-2027

Ngay thi thi nhat: 14 thang 9 nam 2026

3—u2

Bai 1 (5,0 diém). Cho day s (u,) xac dinh béi uy = % VA Upq1 = 5 v6i moi s0 nguyén duong n.

Chitng minh (u,) c¢6 giéi han hitu han va tim giéi han do.

Bai 2 (5,0 diém). Tim tat ci cac cap s6 nguyén t6 1& (p,q), véi p < ¢, thda man p?° + (p + 2)P chia

hét cho ¢ va C3l chia hét cho pq.

Bai 3 (4,0 diém). Cho s6 nguyeén n 16n hon 3 va mot da giac déu P c¢6 2n dinh. Mot tam gidc duge
goi 1a phii da giac P néu tat ci cac dinh ctia P déu nam trong tam giac hoic nam trén canh ciia tam
giac.

Tinh s6 tam gidc pht da giac P tao bdi ba dudng thang chita ba canh ctia da giac P.

Bai 4 (6,0 diém). Cho tam giac ABC (AB < AC < BC) noi tiép dudng tron (O). Ba duong cao
AAq, BBy, CC; clia tam gidc ABC cat nhau tai tric tam H.

a) Goi Ay, By, Cp tuong ting 14 trung diém clia cac canh BC, CA, AB. Goi X la giao diém ctia
hai dudng thang BoO va CyAg, Y la giao diém ciia hai dudng thing CoO va AgBy. Hai duong
thing XY va ByCy cat nhau tai diém Z. Chitng minh dudng thing AH vuong goc v6i dusng
thing AZ.

b) Ké duong kinh AK ctia dudng tron (O). Goi M, N tuong ting la trung diém clia cac doan thang
BB;, CC,. Chiting minh duong thing MN di qua tam dudng tron ngoai tiép clia tam giéc
AHK.

Thot gian: 180 phait.



Dé thi chon d6i tuyén Ha N&i nim hoc 2026-2027

Ngay thi thi hai: 15 thang 9 nam 2026

Bai 5 (5,0 diém). Xét ham s6 f : R — R théa man f(1) > 0 va
f(a)f(d) = f(b)f(c) =1

v6i moi sb thuc a, b, ¢, d théa man ad — be = 1.

a) Ching minh f(zy) = f(x)f(y) v6i moi s6 thuc = va y.

b) Chitng minh f(z) = z v6i moi s6 thuc z.
Bai 6 (5,0 diém). Cho P(x) la mot da thiic v6i hé s6 nguyen c6 bac bing 5 sao cho ¢6 vo han cap s6
nguyéen (z,y) théa man xP(z) = yP(y) va x # y.

a) Chitng minh ton tai s6 nguyén C' c6 tinh chat: Néu (z,y) 1a cap s6 nguyén thdéa man = # y va
xP(z) =yP(y) thi |z +y| < C.

b) Ching minh P(z) c6 nghiém nguyeén.

Bai 7 (5,0 diém). Cho s6 nguyén duong 1é n. Mot s6 nguyen duong m duge goi 1a s tot néu m® + 2™
chia hét cho n® + 2™ v6i moi s6 nguyén duong x.

a) Chitng minh néu m 1a mot s6 t6t thi m chia hét cho n.

b) Tim tat cd cac s6 tot.

Bai 8 (5,0 diém). Cho 9 s6 thuc ay,as,...,a9. Khéi dau véi bo 9 s6 thue (ay, az, ..., ag).

O mdi budc, tit bo vita duge tao (x1,T2,...,T9), ta tao ra mot bo mdi (yi1,y2,...,y9) theo quy tic
sau: chon céc s6 €1, ...,e9 € {—1;1} sao cho biéu thitc
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dat gia tri nhé nhat (néu c¢6 nhidu cach chon, ldy mot cach tiy ¥), sau dé dat y; = x; + €;v/i v6i moi
i=1,2,....9.

Ching minh sau hitu han budc, s& xuat hien mot bo (u1, us, . . ., ug) sao cho ton tai chi s6 i dé |u;| > 2.

Thot gian: 180 phait.



