SO GIAO DUC VA PAO TAO KY THI CHON PQI TUYEN HQC SINH GIOI THANH PHO

HA NOI DU THI HQC SINH GIOI QUOC GIA CAP THPT
NAM HOQC 2024-2025

PE CHINH THUC

Mén thi: TOAN
Ngay thi thr nhat: 11/10/2024
Thoi gian lam bai: 180 phit

Bai 1 (5,0 diém)

A . : 1 *
Cho day so (un) xac dinh béi v, =—vau, = adt ,VneN .

" 2 2+44u’ +3

Chtrng minh day sb ((/Z ) c6 gio1 han hiru han. Tim giéi han dé.

n>2
Bai 2 (5,0 diém)

Tim tat ca cap sd nguyén td ( p,q) sao cho ton tai s6 nguyén dwong n thoa man |
chia hét cho pgq.
Bai 3 (6,0 diém)

Cho tam giac nhon ABC (AB < AC ) c6 dudng cao AD. Goi E 1a mot diém trén canh AB
(E khac A va B). Pudng thang CE cat duong thang AD tai diém M. Goi X 1a mot diém thay
d6i trén tia dbi cua tia ED va Y 1a diém d6i xtmg voi X qua duong thang AD.

a) Chimg minh ba duong thing AC,BM va DY cung di qua mot diém.

b) Goi P 1a giao diém thtr hai ctia duong tron ngoai tiép tam gidc BDX va dudng tron ngoai
tiép tam giac CDY. Chimg minh P nim trén mot duong thiang cb dinh.
Bai 4 (4,0 diém)

Cho tap hop A= {1,2,3,4,5,6}. Goi S 1a tap hop tit ca sb tu nhién c6 100 chir s6 dugc thanh
1ap tir cac chir s6 thudc tap hop A4, sao cho trong mdi sé thudc S hai chir s6 ké nhau bat ki 13 hai

sO tu nhién lién ti€p. Tim soO du khi chia s0 phan tu cia S cho 4.

Can bo coi thi khong giai thich gi thém.

Ho, ténthisinh: .......coooiiiiiiiiiiiiiiias SO bA0 danh: ...oveeesi e

Ho, tén va chir ki ctia can bd coi thi so 1: Ho, tén va chir ki cua can bd coi thi s0 2:



SO GIAO DUC VA PAO TAO KY THI CHON PQI TUYEN HQC SINH GIOI THANH PHO

HA NOI DU THI HQC SINH GIOI QUOC GIA CAP THPT
NAM HOQC 2024-2025

PE CHINH THUC

Moén thi: TOAN
Ngay thi tht hai: 12/10/2024
Thoi gian lam bai: 180 phit

Bai 5 (6,0 diém)

Xétham sé f:R — R thoa man

4
f(x4 —y—4f(y)) =(f(x)) -5y, Vx,yeR.

a) Chirng minh Vx € R, f(x) =0 x=0.

b) Chirng minh f (x) = x voi moi sd thuc x.
Bai 6 (7,0 diém)

Cho A(x) 1a mot da thire véi hé s6 thyc. Chitng minh ton tai hai da thic B(x) va C(x) véi
hé sb thuc sao cho B(C(x)) + C(B(x)) = A(x).
Bai 7 (7,0 diém)

Cho sb nguyén n>5 va tdp hop S= {2712 —n+1,2n" —n+2,...2n° +2n} gém 3n sb
nguyén lién tiép.

Chtng minh véi hai s6 nguyén phan biét a va b bat ki thudc khoang (n;2n), ton tai sb

N ko 1 CCyuniC
nguyén duong k va cac phan tr ¢,,c, ,...,c, (khong nhat thiét phan biét) cia S sao cho s6 -2+

ab

1a binh phwong ciia mot s6 nguyén.

Can bo coi thi khong giai thich gi thém.

Ho, ténthisinh: ...ttt e, Sdbaodanh: ......oooviii

Ho, tén va chit ki ctia can bd coi thi so 1: Ho, tén va chit ki cua can bd coi thi s0 2:



