SO GIAO DUC VA PAO TAO KY THI CHON PQI TUYEN DU THI HSG QUOC GIA
KIEN GIANG NAM HQC 2023-2024

PE THI CHINH THU'C Moén: TOAN
Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi: 30/8/2023
Pé thi gdm 01 trang, 04 bai

Bai 1 (5,0 diém)

. 1
Cho day s0 (x,) xac dinh boi x; = 2 va x,41 = X, + < voi(n € N¥).
n

a) Tim: lim In,

Vn
b) Tim tat c4 cac s6 tu nhién k sao cho diy sb (y,,) xac dinh boi:
1\¥ 1\¥ 1 \¥
Yn = (—) + (—) + -+ (—) véin = 1, 1a day bi chan.
X1 X2 Xn
Bai 2 (5,0 diém)
Tim tat ca cac ham s6 f: R = R thoa min

f) ff()—1) = f(x?y) — f(x) véimoix,y € R.

Bai 3 (5,0 diém)
a) Cho p 1a mot s6 nguyén t6 1¢. Chirg minh rang
(2P=2 — 1)P(2P*1 — 2) — 2®P=D* 1 2 chia hét cho p3.

b) Cho n 1a mét sé nguyén 16n hon 7. Chimg minh ring ton tai s6 nguyén duong a sao cho
2a < nva4a®+ n 1a mot hgp so.

Bai 4 (5,0 diém)
Cho tam gidc nhon ABC (v6i AB < AC) ndi tiép dudng tron (0) co I latam duong tron ndi tlep

Puong tron bang tiép goc A cua tam gidc ABC ¢6 tim 1a J va tiép xuc v6i duong thang BC tai diém
D. Goi E, F theo tht ty 1a trung diém ciia ID, JD. Puong tron c6 duong kinh 1a AF cat duong tron

(0) tai diém thir hai G khac A. Chtiing minh rang: 1DB = AGE.

HET

e Thi sinh KHONG dwoc sir dung tai liéu va may tinh cam tay.
e Gidm thi KHONG gidi thich gi thém.



SO GIAO DUC VA PAO TAO KY THI CHON PQI TUYEN DU THI HSG QUOC GIA
KIEN GIANG NAM HQC 2023-2024

DE THI CHINH THUC Mon: TOAN
Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi: 31/8/2023
Dé thi gdm 01 trang, 03 bai

Bai 5 (7,0 diém)
Cho 2023 s6 thuc a,, a,, ..., Ayg23 thoa man
a, +a, + -+ azp; =0.
a) Chtrng minh rang, ton tai cac s6 nguyén duong i < j < 2023 sao cho

_ a%+a%+“'+a%023
2023

al-aj <

b) Gia st rang by, by, ..., byo,3 13 cic s6 thyuc sao cho bat dang thirc

(1 — a)? + -+ (X2023 — G2023)° < (X1 — b1)? + - + (X023 — br023)°
dung voi moi bo 2023 sb thue (xy, ..., X5023) thod man x; < x, < -+ < X,3. Ching
minh rang

a, +- +a, < by +--+ b, vé6imoi k =1,2,...,2023.

Bai 6 (6,0 diém)

Cho s6 nguyén duong n va mot bang 6 vudng (2n + 1) x (2n + 1). Tim sé nguyén duong k 16n
nhat sao cho: c6 thé dat k vién bi vao k 6 cua bang da cho, mdi 6 khong qua 1 vién bi va dong thoi
trong mdi bang con 2 X 2 cuia bang 6 vudng di cho luon c6 khong qua 2 vién bi.

Bai 7 (7,0 diém)
Cho tam giac nhon ABC (véi AB < AC) ndi tiép dudng tron (0) va co truc tim 1a H. Goi M 1a diém
chinh giita cung BAC ctia dudng tron (0). Pudng thiang qua O song song vi AM cat HM tai K.
Goi E, F tuong ung 1a hinh chiéu vudng gbc cia K trén AC, AB. Goi N 1a trung diém HM. Ching
minh rang

a) B, C, 0, K cung nam trén mot dudng tron.

b) K, E, N, F 1a cac dinh cia mot hinh binh hanh.

HET

e Thi sinh KHONG dwoc sir dung tai liéu va may tinh cam tay.
e Gidm thi KHONG gidi thich gi thém.
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