TRUONG DAI HOC KHOA HOC TU NHIEN
TRUONG THPT CHUYEN KHOA HOC TU NHIEN

DE THI OLYMPIC CHUYEN KHOA HOC TU NHIEN 2023
Moén thi: TOAN
Ngay thi thit nhat
Thoi gian lam bai: 180 phit, khong ké thoi gian phdt dé

Cau 1. Cho day s6 (a,,) théa man a1 = 7 va a,11 = a,(3a, — 22" ) véi
moi s6 nguyén duong n. Ching minh riang néu p la udc nguyén to clia asoas
thi p — 1 chia hét cho 3.

o
——— 14 s06 nguyén
a*+ bt sty
duong khong cé ude nguyén té6 vuot qua 3. Chitng minh réng a = b.

Cau 3. Cho tam giac ABC (AB < AC') noi tiép trong duong tron (O) vdi
phan giac trong AD (D nim trén canh BC). M la trung diem BC. AM
cat lai (O) tai N. J la trung diém cung BC' chiia A ctia (O). Trén (O) lay
cac diem S va T sao cho JS || AB va JT || AC.

a) Chiing minh rang duong thang ST di qua tam dudng tron ngoai tiép
clua tam giac ADN.

b) Lay P thuoc (O) sao cho NP = AJ. Goi giao diém ctia PB va PC
lan lugt véi JS va JT 1a QQ va R. Chiing minh rang @, R, D thang hang.

Cau 4. Cho a, b, ¢ 1a cac s6 thyc duong. Chitng minh rang

\/2@1)(@2 — ab + b?) N \/2bc(b2 — be + 2) N \/20@(02 — ca + a?) < (Va+ Vb + \/5)2

a* + b4 bt 4 ¢4 ct + at a+b+c

Cau 2. Gia st a,b 1a cac sd6 nguyén duong sao cho
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Cau 5. Tim tat ci cac da thitc P (z) véi hé s6 thuyc sao cho dang thiic
P (¢*) + 422 (P (2))* = (P (x))* + 22

dtng v6i moi s6 thuc x.

Cau 6. Xét mot sd s6 nguyén duong cé tong bang 2023. Hay tim gia tri 16n
nhat c6 thé c6 clia tich cac sé nguyen duong nay.

Cau 7. Cho hinh thang ABCD vuoéng tai A va B v6i BC < AD. Goi w
13 duong tron tam C' di qua B. Gia st £ 1a mot tiép tuyén clia w sao cho
¢ vuong goc v6i BD dong thoi £ cat tia doi tia AB tai E. F' thuoc duong
thang C'D sao cho EF || AD. P 1a hinh chiéu vuong géc ctia F trén £. M
la trung diém ctia canh AB. Chitng minh ring dudng tron ngoai tiép tam
giac EPM tiép xtc véi w.
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