SO GIA0 DYC VA PAO TAO THI CHON PQI TUYEN

SOC TRANG HQC SINH GIOI QUOC GIA NAM HQC 2023-2024
pE CHINH THUC
Maén: TOAN
(Thoi gian lam bai 180 phit, khong ké phat dé)
Ngay thi: 29/9/2023
Dé thi nay c6 01 trang
Rai 1: (5,0 diém)

Véi sé thyc a, xét day s8 (u,) xéc dinh boi
2
u, "
u=a va Ui =E:—3E’ voi motl nzl.

a) Chirng minh ring véi mgi s6 a httu ty, cdc sé hang cita ddy s8 (u,) lu6n x4c djnh.

b) V&i ae[0; 1), chiing minh ring ddy s6 (v, ) xéc dinh béi v, =n’u,, ¥n =1,2,... luén
c6 gidi han httu han, tim gidi han d6.
Bai 2: (5,0 diém)

Xét day s6 (u,) théa man u, =1, u, =2 va
Upy =2U,, +2u,, voimoi n21.
a) Tim tht c céc s8 nguyn a sao cho 3u? +4" 13 s8 chinh phuong véi moi n21.
b) Chimg minh ring v6i moi 720 thi v;(,) =v,(n), trong 46 ky hi¢u v,(x) 1asé ma
cita 3 trong phén tich tiéu chuéin cia sé nguyén duong x.
Bai 3: (5,0 diém)
Tim gid trj 16n nhét cda s8 thyc dwong k sao cho bét diing thirc
3(‘12 +b? '*’Cz) ab+bc+ca
" (a+b+c) @ +b+c?
ludn ding véi a, b, ¢ 12 d) dai ba canh cia tam gi4c.
Bai 4: (5,0 diém)
Cho tam gidc ABC nhon, khong cén, ndi tiép trong dudng trdn (O) c6 géc BAC = 45°
va dudng cao BE, CF citnhautai H. Goi X 12 giao diém hai tiép tuyén tai B, C cia
(0). Pogn thing OX cit EF, BE, CF theo thir ty tgi céc didm G, X, L.
a) Chimg minh ring OG* = GK.GL.
b) Trén BC Iy dim T sao cho géc AOT =90°. Chimg minh riing AX vudng géc v6i
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SOC TRANG HQC SINH GIOI QUOC GIA NAM HQC 2023-2024
PE CHINH THUC
Moén: TOAN ' ‘
(Thoi gian lam bai 180 phut, khong ké phét dé)
Ngay thi: 30/9/2023
Dé thi nay c6 01 trang
: (6,0 diém)

a) Giai h¢ phuong trinh sau:

X8 = 4 BB
yZOZJ = z+22023
<

2207.! =t +l20?J

1202) - x+x207.\

\

b) Cho P(x), O(x) la cic da thic h¢ s6 nguyén via s8 nguyén @ théa min
Q(a)=Q(a+1)=0. Ching minh ring néu P(2024)=2026 thi phuong trinh
P(Q(x))— 2023 = 0 khong c6 nghiém nguyén.

: (7,0 diém)

Cho bang 6 vuong 12x12 dugce chia thanh 144 6 phan biét. Mot hinh chit Z (nim doc holc

nim ngang, gdm 4 6 vudng) dugc tao thanh tir bang 3x 2 hoic 2x3 cét bd di hai 6 & géc dbi
dién nhu céc hinh bén duéi:

a) Ngudi ta mudn t6 mau mdi 6 ciia bing 12x12 & trén béi 2 mau xanh, do sao cho trong mdi
hinh chil' Z bit ky, ludn cé ding 2 6 xanh va 2 6 d6. Ching minh ring néu trén ¢t 1 ¢6 hai
6 lién tnep dugc t6 do thi toan bd céc 6 & ¢t 12 déu duge t6 xanh

b) Tinh s céch dién cdc sd tir 1,2,3,...,144 len bang va mon s6 dién cho ding mét 6 sao cho
v6i moi hlnh chit Z cé trong bang, 56 luqng so chin bing s6 lugng s6 1€.

¢) Hoi ¢6 ton tai hay khong céch dién s6 cac s6 1 1,2,3,...,144 1én bang, mdi sb dién cho ding

mdt & sao cho v&i mdi hinh chit Z c¢6 trong bang, tong c4c s6 trén d6 déu chia hét cho 3?

: (7,0 diém)

Xét tam gidgc ABC nhon, khong can c6 AB < AC ni tiép trong dudng trén (0) véi B, C ¢b
dinh va 4 thay ddi trén (0). Céc dudmg cao AD, BE, CF ddng quy tai H. Goi M latrung
diém cia BC. Ly I d6i ximg véi 4 qua EF va dudng tron ngoai tiép tam gidc IMO cit lai
AM tai L.

&) Chimg minh ring L lu6n thugc mdt dudmg tron ¢d dinh khi 4 di dong trén (0).

b) Dudng trdn ngoai tiép tam gidc AHC cit lai BC tai R, EF cit BC tai T, AR cit DE tai
G. Chimg minh ring néu G 1a trung diém cda doan thing DE thi F 13 trung diém cua doan
thing ET.
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