SO GIAO DUC VADPAOTAO KY THI CHON POI TUYEN DU THI HSG QUOC GIA
LAO CAI NAM HOQC 2024-2025

Mén: TOAN

Thoi gian: 180 phut (khong ké thoi gian giao dé)
Ngay thi thir nhét: 26/9/2024

(Dé thi gom 01 trang, co 04 cdu)

PE THI CHINH THUC

Cau 1 (5,0 diém). V6i n 1a s nguyén duong, xét phuong trinh x" —nx+3=0.

a) Ching minh réng véi mbi sd nguyén duong »>5, phuong trinh di cho c6 mdt
nghiém a, € (0,1) va mot nghiém b, € (1,+).

b) Chimg minh day s6 (a,) va ddy s6 (b,) 6 gi6i han hitu han, tim cc giéi han do.

Cau 2 (5,0 diém). Cho P(x) la da thirc ¢6 hé s thuc, bic 7 v6i n 1a s6 tw nhién. Ching

minh rang max
0<isn+l

3 -P(i)21.

Cau 3 (5,0 diém). Cho tir gisc ABCD ndi tiép duong tron (0). AD cht BC tai E, AB cét
CD tai F, AC cit BD tai I.Puong tron (0) cét dudng tron ngoai tiép tam gidc AEF va
dudng tron ngoai tiép tam gidc CEF lan lugttai G,H (G = 4,H #C).

a) Chimg minh ring G, H,I thing hing.

b) Puodng tron ngoai tiép tam giac ECD va dudng tron ngoai tiép tam gidc FBC cit

nhau tai diém thi hai 1a diém M (M # C). Chiing minh ring bén diém G,0,H,M cing nim
trén mot dudng tron.
Cau 4 (5,0 diém). Tai mot Festival quéc té, c6 2024 thiéu nién dén tir & quéc gia tham gia
mdt hoat dong tap thé. T4t ca cac thiéu nién duoc chia thanh cac doi choi; dé tang cuong tinh
giao luu thi trong m&i ddi choi, m3i nudc chi c6 t5i da mot thiéu nién tham gia; mdi thiéu
nién tham gia ding mot doi choi. Ban td chitc cho cac di choi bao cdo vé thanh phan thiéu
nién ciia d6i minh. Thu ki so sanh két qua béo c4o clia timg cip ddi choi va viét sb quéc gia
clng 6 thiéu nién trong c4 hai doi 1én bang. Biét rang hai d6i bat ky déu duoc so sanh va viét
Ién bang diing mot 1an. Goi tong cac s6 dugc viét 1én bang 1a 7. Tim gia tri nhé nhét cha T
néu: |

a) k=88,

b) & =89.
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Cau 5 (6,0 diém). Xét him s6 f':(0;+00) — (0;+<0) thoa mén diéu kién

f(xfy]+f(xf(.1’))'—'f(xf(x)), Vx>y>0.

a) Chirng minh ring f(x)< %,Vx >0,

b) Tim tét ca cic ham s§ £ (x) thda mén diu kién trén.
Ciu 6 (7,0 diém). Cho tam gific nhon 4BC ndi tiép dudng tron (0), cé 4B > BC. Goi H 1a
trye tim cla tam gidc ABC . Trén cung nhé BC cilia dudng tron (0) ldy diém D khac B,C.
Dung cdc hinh binh hanh 4DBA', ADCB', BDCC". Biét tam gidc A'B'C" ndi tiép dwomg tron
(0.

a) Chimg minh ring diém # thude dudng tron (0").

b) Goi O 14 giao diém ciia AC va BH, dudng tron dudng kinh HQ cit C'H tai diém
thir hai 1a K(K = H). Goi S la giao diém cia A4' vd HB'. Chimng minh X, Q, § thing hang.
(a" —1) ’

Goi p la wéc nguyén t6 bit ky cia b. Chimg minh ring p" <a”.p"" (trong dé v, (n) la sé

Ciu 7 (7,0 diém). Cho na,b la cic s6 nguyén duong théa mén a>b>1, b 16 va 5"

nguyén khéng am k lém nhét sao cho p* |n ).

HET

o Thi sinh KHONG ducoc siv dung tai liéu va may tinh cam tay.
o Gidm thi KHONG gidi thich gi thém.



