SO GIAO DYC VA PAO TAO Ki THI CHQN DQI TUYEN THANH PHO
HA NOI DY THI HQC SINH GIOI QUOC GIA
NAM HQC 2022-2023

DE CHINH THUC Mén thi: TOAN

Ngady thi: 22/10/2022
Thoi gian lam bai: 180 phut

Bai 1 (5 diém)
Cho day s6 (u,) xdc dinh boi «, =§ vA u,,, =14+, - t,Ju,,¥n € N'.Chimg minh

day s (u,) c6 gidi han hiru han va tim gi6i han d6.
Bai 2 (5 diém)

Tim tét ca cdc s6 nguyén x sao cho s6 4x” +9x* —10x~15 12 sé chinh phuong.
Bai 3 (5 diém)

Cho tam gidc nhon ABC ndi tiép dudmg trdn (O). Trén cung nhé AC lay diém D
sao cho tir gidc ABCD khéng 12 hinh thang. Pudng trdn ngoai tiép tam gidc AOD va
dubmg trdn ngogi tiép tam gidc BOC ciit nhau tai hai diém phén biét H va O. Goi I 1a
giao diém ctia AC va BD.

a) Chimg minh dudng thiing HI vudng géc véi dudmg thing HO.

b) Goi M I trung diém cia CD va N la hinh chiéu cia / lén BC. Chimg minh
bbn diém M,H,N va C cing thugc mot dudng tron.

Bai 4 (5 diém)

Cho tép hgp M gdm 10 mau khéc nhau va hai doan thing AB,CD cing ¢6 d§ dai
biing 100. Chia AB thanh 100 doan va td mdi mau trong M cho ding 10 doan. Chia CD
thanh 10 doan va t mdi mau trong M cho ding 1 doan. Chdng khép 4B 1én CD sao
cho A tring C va B tring D. Goi S 1a tdng 9 dai ctia céic phan ¢6 chung mau trén 4B
va CD.

a) Chimg minh ring tdn tai m¢t cach chia va t6 mau cho 4B, ddng thoi tdn tai mot
cach chia CD ma véi moi cach té6 mau cho CD thi S=10.

b) Chimg minh ring véi moi céch chia va t6 mau cho 4B, ddng thdi véi moi cach
chia CD, luén tdn tai c4ch td mau cho CD dé S >10. |

Cdn b coi thi khéng gidi thich ei thém



SO GIAO DUC VA PAO TAO Ki THI CHON DOI TUYEN THANH PHO
HA NOI DU THI HQC SINH GIOI QUOC GIA
' NAM HQC 2022-2023
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Thai gian lam bai: 180 phut

Bai 5 (6 diém)
Tim tét ca cdc ham s6 f:R — R théa min
f(f(x)-2y)=2x+f(f(y)—x).Vx,yeR.
Bai 6 (7 diém)

Cho tam gidc ABC ngoai tiép dudng trdn (7). Dudng trdn (/) tiép xic véi céc
canh BC.AC lin lugt tai D,E. Goi J Ia tim dudng tron bang tiép géc ABC ciia tam
gidc ABC. Pudng thing DJ cit (/) tai hai diém phén bi¢t D v& X, dudng thing JE
cit (/) tai hai diém phan biét £ va Y.

a) Chimg minh céc dudng thing YD,EX va JC cing di qua mét diém.
b) Pudng thing CX cit 4B tai M, goi N la diém ddi ximg véi M qua trung

diém cua doan AB. Goi P 12 giao diém cua dudng thing CY va dudmg thing qua N
song song véi CX. Dudng thing BP cit AC tai K, dudmg thing AP cit BC tai H.

Chimg minh bdn diém B, 4,K va H cing thudc mdt dudng tron.
Bai 7 (7 diém)

Cho sé nguyén duong n 16n hon 3. Viét céc sé 1,2,..,n° vio cic & vudng cua

bang & vuong c¢& nxn sao cho hai 6 vudng khéc nhau dugc viét hai s6 khac nhau. Chimg

minh ring ton tai hai 6 vudng nim trén cing mdt hang hoic ndm trén cling mot cft sao
2
cho hiéu ctia hai s6 dugc viét trén hai 6 vudng dé 16n hon _n?

Cdn b¢ coi thi khéng giai thich gi thém.



