SO GIAO DYC VA PAOTAO  DE THI CHON HOC SINH G| THANH LAP DOl TUYEN
NAM DINH DY’ THI HOC SINH G101 QUOC GIA

NAM HOC 2024 - 2025
PE CHINH THUC M6n thi: TOAN (Pé sé 1)
Thoi gian lam bai: 180 phut
(Dé thi gdbm: 01 trang.)
1 1
X~l+——=y+— :
Ciu 1: (5,0 diém) Giai hé phuong trinh X" +3 y +2y+4  véix, yeR.

V23 -9y +3= 2y -1+3Jx-3

2ul+2
Cau 2: (4,0 diém) Cho day sb (u,) xéc dinh boi ¥, =2 vau,,, = :Lg—u"—z,‘v’n eN".
ul-u, +

. 1 1 1
a) Tinh gi6i han lim| —+——+-+—5—|.
u +1 uy +1 u, +1
b) V&i mdi sb nguyén duong n, dit v, = n".u,f. Tim tat ca cac gia tri thuc cua a dé day
sb (v,) c6 gi6i han hiru han.

Ciu 3: (3,0 diém) Xét ham sé f:R — R thoa man:
f(x2 —xf(y))+f(xy) =(x-y)f(x)+xf(»), Vx,y€R.
a) Chimg minh rang f(x) la ham sb l€.
b) Tim tit ca cdc ham sé f thda man yéu clu.

Ciu 4: (4,0 diém) Cho tam gisc 4BC c6 AB < AC va ndi tiép dudng tron (0), cac dudmg
cao AD, BE, CF déng quy tai H . Lay diém K thudc (O) sao cho AKH =90° va ldy diém
G thudc dudmg tron ngoai tiép tam gidc DEF sao cho DGH =90°. Goi M, N lin luot Ia
trung diém cua cac doan HA, HK .

a) Goi P la trung diém ctia doan BC. Chimg minh ba diém P, H, K thing hang.

b) Chimg minh ring cac duong thing GM va DN cét nhau tai mt diém nim trén
dudmg thing Euler ctia tam gidc 4ABC.
Ciu 5: (4,0 diém)
a) Cho tép hop X ={1;2; 3;...;; 2025} . Héi c6 bao nhiéu cach phan hoach X thanh ba
tép hop con khic rong?

b) Cho s6 nguyén duong n>4 va n dudmg thz‘mg trén mit phang sao cho khoéng ¢6 hai
dudng thing song song va khong c¢6 ba dudmg thang ddng quy. Céc dudng thing nay chia mat

phing thanh c4c phin. Chimg minh c6 it nhit 5(n— 1) phin la tam giéc.



SO GIAO DYC VAPAOTAO  BE THI CHON HQC SINH GIOI THANH LAP DOI TUYEN
NAM DINH DI THI HQC SINH GIO! QUOC GIA

NAM HQC 2024 — 2025

PE CHINH THUC Mén thi: TOAN (Dé sb 2)

Thoi gian lam bai: 180 phat
(D& thi gdbm: 01 trang.)

Céu 1: (4,0 diém) Cho céc sb thyc duong a, b, ¢ thoa man 2a* +3b> +6¢” =1.

a f... A 1 1
Chifing rhiiv g =& 4 g <l.
BN S = 3a+2 9%+3 36046

2024 <
Cau 2: (4,0 diém) Xét da thirc P(x)= ) ax' véi cac hé sé thuc, c6 bac bing 2024 va co

=0

2024 nghiém thuc phan biét.

a) Gia st a,,,, = 0, hay xét ddu ciia tich a,y,,.0,9,, -

b) Goi k(P) lasd lugngsd ie {0;1;2;...;2024} théa man g, = 0. Tim gi4 trj [6m nhét va
gid trj nhé nhét c6 thé c6 cia k(P) khi da thic P(x) thay dbi.
Ciu 3: (4,0 diém) Cho dudng tron (O) cb dinh va ddy cung BC cb dinh, khong la duong
kinh cia (O). Piém A di dong trén (O) sao cho tam gidc ABC nhon va AB < AC. Goi H la
tryc tim cua tam gidc ABC. Cac diém T va J 1a tdm dudng tron ngoai tiép céc tam giac
BOC va BHC.

a) Chimg minh khi 4 di dong thi OT.OJ khéng ddi.

b) Goi P la diém déi ximg cia B qua dudng thing AC, Q 1 diém déi ximg cia C
qua dudmg thing AB. Lay 7 la tim dudng trdn ngoai tiép tam gidc 4PQ. Chimg minh khi 4
di dong thi dudomg thing A7 luén di qua mgt diém cé dinh.
Ciu 4: (4,0 diém) Cho sb nguyén 16 1é p va xét sé nguyén duong » thay d6i théa man: Véi
mdi s6 nguyén duong a > 1, néu a khéng chia hét cho p thi tdng cac uéc nguyén duong khac
1 cia a@" chia hét cho p™®.

a) Chimg minh n chia hétcho p va p-1.

b) Tim s nguyén duong » nhd nhét théa man diéu kién cia bai toan.
Chu 5: (4,0 diém) Gia sir S ) tap hop hiru han cac diém ma mdi diém cia né dugc t6 bai mot

trong hai mau dé hogc xanh (diém dugc td mau do goi 12 diém 49, diém dugc t6 mau xanh goi
1a diém xanh). Goi A4, 4,, ..., A 1a cAc tip con cia tdp S ma mdi tdp chira ding nam diém va

thoa man ddng thdi cac diéu kién (i) va (ii) sau day:

(i) M3i tap trong cAc tdp 4, 4,, ..., A, chira it nhit mot didm do;

(i) V6i ba diém bét ki trong tap S, ton tai duy nhét i e {I; 2; ...; 68} matdp 4, chira ca
ba diém d6.

a) Tim s6 phén tir cia tap S.

b) Ton tai hay khong s6 & € {1;2; ...; 68} ma tdp 4, chira bdn hoic nim diém do?



