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[Pap An] Pé Thi Chon Poi Tuyén Tinh Bac Ninh Dy Thi Hoc Sinh Giéi Quoc
Gia THPT 2018-2019

1. Giai hé phuong trinh sau trén tap s thuc

2zy [x2 + y? 2zy +z+y
_|_ - =
Tty 2 2

logy5(z* — 2y —11) =log, ;sr=(y* — 2z — 12)

2. Cho diy s6 thuc (a,,) xac dinh béi

1
a; =1, apy = —+/2,Vn € N*.
! it a +as+...+a, f

Ching minh rang diy (b,) xac dinh boi b, = a; +ag + ...+ a,, ¥n € N* ¢6 gioi han hitu
han va tim gié1 han do.

3. Cho tam gidc ABC nhon, khong can, noi tiép dudng tron (O). Goi H 1a truc tim cla tam
giac ABC.
a) Goi I, K lan luot 1a trung diém cua AB, AC; By, C; lan luot 1a chan duong cao ké tir
B, C cua tam giac ABC. Puong thang IK cit B;C; tai U, dudng thang OH cit IK tai V.
Ching minh rang V' 1 tryc tam tam gidc AHU .
b) Goi M 1a trung diém cua doan thang AH, T 1a giao diém cua tiép tuyén tai A cta dudng
tron (O) vé6i dudng thang BC, P 1a hinh chiéu vuéng goéc cia O trén dudng thang TM.
Chtng minh ring trung diém cua doan thing M P nam trén dudng tron Euler cia tam giac
ABC. (Puong tron Euler ciia tam gidc ABC' la dwong tron qua 9 diém gom trung diém cdc
canh, chdn dwong cao va trung diém ciia cdc doan thang néi cdc dinh véi triee tdm tam gidce

ABC.)

4. a) Tim tat ca cac ham f: R — R thoa man
flzf(y) +2°) + 2y + f*(2), Vz,y € R.
b) Tim da thirc hé s6 nguyén P(z) théa man tinh chat P(2") chia hét cho n, véi moi s6

nguyén duong n.

5. Cho tam giac nhon ABC, khong can, ndi tiép dudng tron w. Puong tron w' thay doi di qua
B, C cit cic canh AB, AC lan luot tai E, F (E,F # A). Pudng tron ngoai tiép tam giac
AEF cit lai duong tron w tai K (A # K). KE, KF lan luot cat lai duong tron w tai Q, P

http://www.molympiad.ml|/2018/10/de-thi-chon-doi-tuyen-tinh-bac-ninh-2018-2019. html 1/2



10.10.2018 [Pap An] D& Thi Chon DGi Tuyén Tinh Bac Ninh Dy Thi Hoc Sinh Gidi Quéc Gia THPT 2018-2019 | Mathematical Olympia...
(P,Q # K). Goi T la giao diém ciia BQ va CP. Goi M, N lan luot la trung diém BF,
CE.
a) Chtng minh rang T' thudc mot dudng thiang cb dinh khi dudng tron w' thay doi.
b) Chtng minh ring K A 14 tiép tuyén cua dudng tron ngoai tiép tam gidc AMN .

, , 2% — , , :
6. a) V&1 p 1a s6 nguyén to, dat n = —3 Tim tat ca cac sO nguyén to p sao cho 2" — 2

khong chia hét cho n.

b) Tim tét ca cac cip s6 nguyén khong am (m;n) thoa man phuong trinh
m? 4 (3 —2""1)m 4+2(3" —2" +1) =0.

7. a) C6 4 cap vo chong duoc xép ngdi trén mot ghé dai. Biét rang mdi ngudi vo chi ngdi canh
chong minh hodc ngdi canh mot ngudi phu nit khac. Hoi ¢6 bao nhiéu cach sap xép chd ngdi
thoa man.

b) C6 n (n € N,n > 4) cip vo chong tham du budi da tiéc. Biét raing mdi nguoi déu cé thé
tro chuyén véi tat ca nhirng nguoi khac, trr vo hoac chéng minh. Céc cudc tro chuyén lap
thanh cac nhém ngudi Cp, Csy, ... Cy, v6i tinh chat sau: Khong c6 mot cip vo chdng nao &
trong ciing mot nhom va hai nguoi bat ki khong phai vo chdng thi déu c6 dung mot nhom dé

ho trd chuyén. Chimg minh rang k > 2n.
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