S GIAO DUC VA PAO TAO KY THI CHON HSG CAP TINH THAM DY
QUANG NGAI KY THI CHON HSG QUOC GIA
NAM HOQC 2023-2024

PE CHINH THUC

Ngay thi: 03/10/2023
Moén: Toan
Thoi gian lam bai: 180 phut

Bai 1: (5,0 diém)
Cho ala mét s6 thuc duong va day sé (u,) dugc xac dinh bi
u,=a,u,, =10"u), Vn21.
a) Tim cong thirc cia s6 hang téng quat u, .
b) Tim tat ca céc gia trj cia a dé day sb (u,) co gidi han hiru han.

Bai 2: (5,0 diém)
Cho sé nguyén duong a. Mot sé nguyén duong b duge goi 1a sb “t6t” néu
(C:,, —l)‘.(an+ l) véi moi s6 nguyén duong #n ma an 2 b. Chimg minh ring:
a) Néu b 1asd “tét” thi b 1a sb chin.
b) Néu b 1a s “161” thi mei s nguyén td khéng vugt qua b déu 1a udc cuia a.
Bai 3: (5,0 diém)
Tim tit ca cdc ham sé don di¢u f:(0;+w) — R théa man

l i 1 T
f(x+}’)=xm4f(;§5)+ym‘f(ym) véi moi x,y duong.

Bai 4: (5,0 diém)

Cho tam gidc ABC khéng cin. Mot dudng tron (O) di qua B, C lan lugt cét cac
doan thing 4B, AC tai F,E (khic B,C). Pudng tron ngoai tiép tam gidc ABE cit
duong thing CFtai M, N sao cho M nim giira C va F. Dudng tron ngoai tiép tam
giac ACF cit dudong thing BE tai P,Q saocho P nim giira B va E.

a) Chimg minh ring cic diém M,N,P,Q cung thudc mét dudng tron.

b) Pudng thing qua N vudng géc véi AN cit duong thing BE tai R. Pudng
thing qua O vudng goc voi AQ cit duong thing CF tai S. Duong thang SP cit NR
tai U, duong thing RM cit OS tai V. Chimg minh ring cic dudng thing
MP,NQ,UV ,RS déng quy.

£

HET
Ghi chi: Gidm thj khong gidi thich gi thém.




SO GIAO DUC VA DAO TAO KY THI CHQN HSG CAP TiNH THAM DY’
QUANG NGAI KY THI CHON HSG QUOC GIA
NAM HOQC 2023-2024

PE CHINH THUC

Ngay thi: 04/10/2023
Moén: Toan
Thoi gian 1am bai: 180 phat

Bai 5: (6,0 diém)

Ngudi ta viét cac s6 1,2,3,4,...,2022,2023 1én bang (mdi s dung 1 1an) rdi td mau it
nhat 1011 s6 trong céc s do6 theo quy luét sau:

Néu sé x dugc té6 mau thi sé 2x ciing dugc té mau (néu 2x c¢6 trén bang).

Néu hai sé x,y dugc td mau thi sb x+ y ciing duge t6 mau (néu x + y c6 trén bang).

Goi T la tdng tit ca cac s§ khong dugc td mau trén bang. Tim gia tri 16n nhit cua 7.
Bai 6: (7,0 diém)

Trong tap hop tit ca c4c da thirc hé sb thuc ]R[x] , ta goi hai da thac 1a “ban be ” néu
chung c6 cing tdp nghiém thyc. Cho anh xa f : R[x]— R[x] théa mén dong thoi céc diéu
kién sau:

i) £(0)=0.

ii) deg f(P) <deg P+1 v6imoi PeR[x],P#0.

ity P—f(Q) va O~ f(P) 1a“ban bé” v6i moi P,Q e R[x].

a) Chimg minh ring f(P)=0< P=0véi Pe R[x].

b) Chimg minh rang f(x)=x hodc f(x)=-x.

¢) Xac dinh f(3+x" +x° + ™% + x™).

Bai 7: (7,0 diém)

Cho tam gidc nhon, khéng can ABC ndi tiép dudng tron (O) va ngoai tiép dudng
tron (7). Pudng tron (1) lan luot tiép xtc véi cac canh BC,CA, AB tai D,E,F . Pudng
tron @, tiép xuc véi AB, AC sao cho ddy cung chung cua hai dudng tron o, va (I ) la
duong kinh ciia @, . Goi O, la tAm cia dudng tron @, . Céc dudng trén w,, . va cic diém
0,,0, dugc xac dinh mdt cdch twong tu. Goi A,,A,,A, 1a cac dudng thing 1an luot di
qua cac diém D, E,F' va tuong Umg vudng goéc voi 0,0,.,0.0,,0,0,. Chimg minh rang:

a) 4,M,0,,I 1a hang diém diéu hoa véi M 1a trung diém cua EF .

b) Cac duong thing A,,A,,A, ddng quy tai mot diém thuje OF .

HET
Ghi chi: Gidm thi khong giai thich gi thém.




