TRUONG DHSP HA NOI CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG THPT CHUYEN Doc 1lap - Ty do - Hanh phiic
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PE THI CHON POI TUYEN MON TOAN NAM HOC 2018-2019
Ngay thi thit nhat: 10-09-2018

Thot gian lam bai: 180 phat

Cau 1. Cho tam thitc bac hai f(z) = 2> + ax + b v6i a,b € R. Biét rang ton tai duy nhat s6
thuc x sao cho f(f(zg)) = 0. Chiing minh rang a,b 1a cic s6 khong am.

Cau 2. Cho ba s6 duong ay, by, ¢; thod man a; + by + ¢; = 1 va céac day s6 (a,), (b)), (¢,) thod
man

Uns1 = @2 4 2b,Cp, bpyy = b2 4 2a5Cp, Coy1 = 2 + 2a,b, V6i moi n € N*.,
Xét day (z,) xac dinh béi z,, = a2 + b2 + ¢2 v6i moi n nguyen duong. Ching minh

222 + (x, — 1)?
2

(a) Tpe1 = v6i moi n € N*.

(b) () c6 giéi han hitu han khi n — 400 va tim gi6i han do.

Cau 3. Ghi lén bang 2018 s6 nguyén duong dau tien: 1,2, 3,...,2018. Thyc hién thuat toan sau:
moi lan cho phép xoa di hai s6 a,b ma khong c6 s6 nao 1a boi ciia s6 kia va thay thé ching béi
hai s6 1& u6c s6 chung 16n nhat va boi s6 chung nhé nhét ctia a,b. Hoi rang ta c6 thé thuc hien

thuat toan trén vo han lan khong? Tai sao?

Cau 4. Cho tam giac ABC khong can noi tiép duong tron (O), I 1a tam duong tron noi tiép.
Goi E la giao diém ctia BI va AC, F la giao diém ctia CI vai AB. M, N theo thit tu la giao
diém thit hai ctia BI,CI va duong tron (O). Dudng thang BI cit dudng tron ngoai tiép tam
gidac BNF tai diém thit hai P. Duong thing CI cit duong tron ngoai tiép tam giac CME tai
diém th hai Q.

(a) Chitng minh rang tt gidc EF PQ noi tiép mot dudng tron.

(b) Qua I ké duong thing A vuong géc v6i BC. Chiing minh réing tam dudng tron ngoai tiép
tit gidc EFPQ nam trén A.



TRUONG DHSP HA NOI CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG THPT CHUYEN Doc 1lap - Ty do - Hanh phiic
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PE THI CHON POI TUYEN MON TOAN NAM HOC 2018-2019
Ngay thi thi hai: 11-09-2018

Thot gian lam bai: 180 phat

Cau 1. Cho n 1a s6 nguyen 16n hon 1 va (xq,...,2,) 1a mot hoan vi ctia tap hop {1;2;...;n}
(tap hop gom n s6 nguyén duong dau tién). Chiing minh rang

n?(n +1)°

k=1

Cau 2. Cho céac s6 nguyén m, n 1én hon 1 thod méan trong n s6 22 — x véi x = 1,...,n khong

6 hai s6 nao c6 cung s6 du khi chia cho m. Chiing minh ring

(a) m>2n—1.

(b) m = 2n — 1 khi m 1a s6 nguyén t6 18.
Cau 3. V6i mdi s6 nguyen n > 1, ta goi mot hoan vi (ay, ..., a,) cta tap hop {1;2;...;n} (tap
hgp gom n s6 nguyen duong dau tien) la tot néu

lay — 1| =|ag — 2| =--- = |a, — n| # 0.

Chitng minh rang

(a) Khong ton tai hoan vi tot néu n 1é.

n

(b) Néu n chén thi s6 hoan vi tot bang s6 cac uée duong clia 5

Cau 4. Cho tam giac ABC nhon, khong can, noi tiép duong tron (O). P, Q theo thit tu 1a tam
dudng tron ngoai tiép cac tam gidc OAB, OAC. R la diém déi xing ctia O qua BC. Goi X la
giao diém ctia RB va C'P, Y la giao diém ciia RC va BQ. Chiing minh ring BAX =Y AC.



