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Céu 1. (4,0 diém)

X =y +6x°+13x—y+10=0

NI +1:\/x—2y+5 +\/y—l.

Giai hé phuong trinh: {

Cau 2. (4,0 diém)

2
~ A , . 5 . N u + 2 yo. . %
Cho day s6 (u,) dugc xac dinh béi u, =1 va u,,, :5"— véimoi neN’.
—u

Chimg minh rang day s6 (u, ) c6 gi6i han hitu han khi 7 — +o0 va tim gi6i han do.

Céu 3. (4,0 diém)

Cho da thic f(x)=x"""+ax™ " +...+ Gy X+ay, V6 hé sb nguyén thoa min phuong trinh
( f (x))4 + ( f (x))2 —2=0 c6 2021 nghiém nguyén (cac nghiém d6i mot phan biét). Ching minh rang khong
thé phan tich f(x) thanh tich f(x)= p(x).q(x) voi p(x), g(x) 1a cac da thirc c6 hé sé nguyén.

Cau 4. (4,0 diém)

Cho tam giac nhon khong can ABC c6 truc tAm H va noi tiép dudng tron (0) . Goi E, F1an luot 1 chan duong
cao ha tir B, C ctia tam giac ABC. M 1a giao diém cta dudng tron ngoai tiép tam gidc AEF v6i dudng tron (O)

(M khéng tring A4). Duong thing BH cét duong tron (O) tai D (D khong trung B). / 1a trung diém BC.

a) Chirng minh rang ba duong thang AM, EF, BC dong quy tai mot diém.
b) Pudng tron ngoai tiép tam giac HEI cat BC tai N (N khong trung 7). Puong thang EN cit dudng thiang qua

H va song song v6i BC tai K. Chimg minh rang bon diém M, H, K, D cung thudc mot dudng tron.
Céu 5. (4,0 diém)

a) Cho n 1a mot s6 nguyén duong, xét tip hop S ={1,2,3,...,n}. Goi p, ¢ 1an luot 12 sé tdp con khac rong cia
S va c6 s6 phan tir 1a chin, 1¢. Ching minh rang p—g = —1.

b) Cho m, n 14 cac s6 nguyén duong va mot bang hinh chit nhat ké 6 vudng c6 m hang va n ¢t (nghia 1a bang
gom mxn 0 vudng). Xét cac tap hop T khac rong gom mot so cac 6 vuong thudc bang trén sao cho mdi hang
va mdi cot ctia bang déu co chira it nhat mot 6 vudng cia 7. Goi Doy 18 sO cac tap hop T ¢ s phan tir 14 sd
chan va qg,., la s6 céc tap hop T 6 sd phan tir 1 s6 1é. Ching minh rang Pon =Gy = (=1,

HET




