SO GIAO DUC VA PAO TAO KY THI CHON POI TUYEN CUA TINH THAM DU

LANG SON KY THI CHON HSG QUOC GIA NAM HQC 2023-2024
(Vong 2)
. Mon thi: TOAN
DE CHINH THUC Théi gian: 180 phut (khdng ké thoi gian giao dé)

. Ngay thi thie nhdt
(Dé thi gom 01 trang, 04 cdu)
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u=a>l

1 . \
Ciu 1 (5,0 didm). Cho day sb (u,) xéc dinh b&i {4, =+3 +—==, Ve N'. Chimg minh ring
L=

u

(u,) co gidi han, tim limu,.

Ciu 2 (5,0 diém). Xét cac da thic P(x) v6i hé s thyc thoa mén tinh chét " Vi bét ki hai s6 thyc
x,y ludn cé: Iy2 —P(x)|52|x| khi va chi khi Ix2 —P(y)|52|y| " Ta goi S la tap tt cd c4c da
thirc thda mén diéu kién & trén.

2
a) Hiy chimg minh ring ho da thic P(x)=—(-2%-+C} v6i C>0 va da thic

O(x)=x"+1 cling thudc vao tip S.
b) Gia sit ring P(x) €S va P(0)20. Chimg minh ring P(x) la ham sé chén.

Ciu 3 (5,0 diém). Cho tam gidc ABC c6 dudng tron ndi tiép tam I tiép xtic véi BC,CA4, AB lan
luot tai D,E,F. Gia st G,L,K lan luot 14 giao diém cua cac dudong thing EF,FD,DE véi
BC,CA, AB tuong tmg.
a) Chimg minh ring G, L, K thing hang.
b) Liy céc diém P,Q 14n lugt d5i xtmg véi D qua B,C tuong tmg. Dudng tron bang tiép
tim J (mg vé6i dinh 4 cla tam gidc 4BC tiép xtic véi BC tai N ; goi R la diém dbi ximg
v6i N qua J.Chimg minh (PQR) tiép xtc véi (1).

Ciu 4 (5,0 diém). Mot trudng c¢6 2007 nam va 2007 nit. M3i hoc sinh tham gia khong qué 100 cdu
lac bd; biét ring bét ki hai ban khéc gi6i (1 nam va 1 ni¥) tham gia it nhét cing mgt cau lac bd.
Chimng minh ring tbn tai mot cdu lac bd bao gdm it nhét 11 nam va 11 nit.

Hét
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Céu 5 (7,0 didm). Goi S 13 tip hop tht ca cic ham s8 f:(0;+00) — (0;-+00) théa man
f(x+f(x:y))+y=f(x)f(y)+1, v6i moi s6 thuc x,y € (0;+0)
a) Chimg minhringnéu fe S thi 14 him s6 ting ngit.

b) Chimg minh ring S chi c6 duy nhét mdt phin tir 1a ham s6 da thirc bc nht.

CAu 6 (6,0 diém).

a) Chimg minh ring c6 vd sb cic sb nguyén a thda man didu kién (a2 —1)322026.
b) Tim tit ca cac sb nguyén t& p, g sao cho ton tai sb nguyén duong » théa man

p(p+1)+q(q+l)=n(n+1)

Ciu 7 (7,0 diém). Cho tam gidc ABC vuéng tai 4 va D 14 hinh chiéu vuéng géc ciia 4 1én BC.
Goi E,F,I 14n luot 12 tAm ndi tiép céc tam gide 4BD, ACD, ABC . Goi M la trung diém cta BC.

a) Chung minh ring MI 1a duong thang Euler cia tam gidc AEF .

b) V& dudmg tron tim M dudng kinh BC, goi K 1a trung diém ctia cung BC chia diém 4.
Goi S,T lan lugt 1a giao diém cia AE,AF véi BC; goi G la giao ciia KI véi AD;J1a
giao diém thir hai cia dudng tron ngoai tiép tam gidc AEF véi dudng tron tim M dudng
kinh BC . Chimg minh ring JG di qua trung diém cda ST.

Hét




