UBND TINH THAI NGUYEN KY THI CHON DOI TUYEN DU THI HSG

SO GIAO DUC VA DAO TAO QUOC GIA LOP 12 THPT NAM HOC 2020 - 2021
DE THI CHINH THUC Mon: TOAN
(Dé thi ¢6 01 trang) Tho gian lam bdv: 180 phit, khong ké thoi gian phat dé

Cau 1. (4.0 diém) Tim tht ca cc ham s f : R — R thoa man diéu kién
flx+ f(v) = 4f(2) + f(y) -3z Vdimoi ryeR.

Cau 2. (4,0 &iém) Cho da thitc P(z) = r? + ar + b vdi a,b 1a cac s6 nguyén. Biét ring véh moi s6
nguyén t& p, ludn tn tai sd nguyén k dé P(k) va P(k + 1) déu chia hét cho p. Ching minh ring
tdn tai sé nguvén m dé P(m) = P(m+1) =0.

Cau 3. (5,0 diém) Voi mdi sO nguyén duong z, ki hiéu s(z) la s6 chinh phuong 16n nhit khong

VUQt qua r. Cho day sd (an) duge xac dinh bdi a; = p (p 1a s6 nguyén duong) va
Q1 = 2a, — s(ay) VO Vn > 1.

Tim tit ca cde sd nguyén duong p dé day sb (an) bi chan.
Cau 4. (5,0 diém) Cho tam gidc nhon ABC, w,~ lin lugt 1a dudng tron ngoal tiép va duong tron
néi tiép tam gide. D 1a tiép diém cia 4 va BC. M thay ddi trén cung nho BC. Tit M keé cac tiép
tuvén ME, MF véiy (E, F 1A cac tiép diém). P déi ximg vdi D qua tam cia y. H la trye tam tam
giac PEF.

a) Chimg minh ring H ludn thugc mot dudng tron ¢6 dinh.

b) Lay B;,C, lan lugt thudc tia déi cla cdc tia CA, BA (B) # C,C, # B). Qua B, ké tiép tuyén
(khdc AC) véi v, cdt BC, BA lan lugt tai A;,Ce. Qua C) ké tiép tuyén (khac AB) vdi v, cit
CB,CA lan lugt tai Az, By, Gia sit B,C,, CyBa, AM ddng quy va dudng tron ngoai tiép céac
tam gidc M A, Ay, M B, B), MC\C; theo thit ty cit w lan thit hai tai X,Y, Z. Chimg minh rang
AX, BY,CZ déng quy.

Cau 5. (2,0 diém)
Cho céc s6 thyc khong am z,y, = thoa man diéu kién z + y + z = 2. Chimg minh ring
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