Dé thi chon d6i tuyén Ha N&i nim hoc 2022-2023

Ngay thi thit nhét: 22/10/2022

Bai 1 (5 diém). Cho day s6 (u,) xdc dinh bsi uy = § va

Unt1 = 1+ Uy — Up/Up, Vn € N

Chitng minh day s6 (uy,,) ¢6 giéi han hitu han va tim gidi han do.
Bai 2 (5 diém). Tim tat ca cac s6 nguyén x sao cho s6 423 + 922 — 10z — 15 1a s6 chinh phuong.

Bai 3 (5 diém). Cho tam giac nhon ABC noi tiép duong tron (O). Trén cung nhdé AC lay diém D
sao cho tit giac ABCD khong 1a hinh thang. Dudng tron ngoai tiép tam giac AOD va duong tron
ngoai tiép tam gidc BOC cat nhau tai hai diém phan biet H va O. Goi I la giao diém ctia AC va
BD.

a) Chiing minh dudng thing HI vuong géc véi duong thing HO.

b) Goi M la trung diém ctia CD va N la hinh chiéu ctia I len BC. Chitng minh bén diém M, H, N
va C' cung thudc mot dusng tron.

Bai 4 (5 diém). Cho tap hop M gdm 10 mau khac nhau va hai doan thing AB,CD cing c6 do dai
bing 100. Chia AB thanh 100 doan va t6 mdi mau trong M cho ding 10 doan. Chia C'D thanh 10
doan va to mdi mau trong M cho ding 1 doan. Chong khép AB léen CD sao cho A trung C va B
tring D. Goi S 1a tdng do dai ciia cac phan c6 chung mau trén AB va CD.

a) Chiing minh rang ton tai mot cach chia va t6 mau cho AB, dong thoi ton tai mot cach chia CD
ma v6i moi cach t6 mau cho CD thi S = 10.

b) Chiing minh riang véi moi cach chia va to6 mau cho AB, dong thoi v6i moi cach chia CD, luon
ton tai cach t6 mau cho CD dé S > 10.

Thot gian: 180 phait.



Dé thi chon d6i tuyén Ha N&i nim hoc 2022-2023

Ngay thi thit hai: 23/10/2022

Bai 5 (6 diém). Tim tat c cac ham s6 f : R — R thoa man

f(f(z) —2y) =22+ f(f(y) —x), Vx,y€eR.

Bai 6 (7 diém). Cho tam gidc ABC ngoai tiép dudng tron (I). Dudng tron (I) tiép xic véi cac canh
BC, AC lan lugt tai D, E. Goi J la tam duong tron bang tiép géc ABC' clia tam gidac ABC. Duong
thang DJ cat (I) tai hai diém phan bigt D va X, dudng thing JE cit (I) tai hai diém phan biét F
vaY.

a) Chitng minh céc dudng thing YD, EX va JC cung di qua mot diém.

b) Duong thing CX cit AB tai M, goi N la diém déi xitng v6i M qua trung diém ctia doan AB.
Goi P la giao diém clia duong thing CY va dudng thing qua N song song véi CX. Dudng
thang BP cit AC tai K, duong thing AP cit BC tai H. Chiing minh bén diém B, A, K va H
cung thuoc mot dudng tron.

Bai 7 (7 diém). Cho s6 nguyén duong n 16n hon 3. Viét cac s6 1,2,...,n? vio cac 6 vuong clia bang

6 vuong ¢ n x n sao cho hai 6 vuong khac nhau dude viét hai s6 khac nhau. Chitng minh riang ton

tai hai 6 vuong nim trén cting mot hang hodc ndm trén cling mot cot sao cho hiéu ciia hai s6 duge
4 N . o ~ L, . 2

viet trén hai 6 vuong do 16n hon -

Thot gian: 180 phait.



