SO GIAO DUC VA PAO TAO KY THI LAP POl TUYEN

BINH PHUOC ~ CHON HQC SINH (Elf)l DU THI
PE CHINH THU] CAP QUOC GIA 'l:HPT NAM HOQC 2021-2022
Mén thi: Todn )
) : Thai gian: 180 phat (khong ké thoi gian giao de)
(Dé thi co 01 trang, gom 4 cau) Ngay thi thir nhat: 03/01/2022

Cau 1. (5.0 diém) Cho day s6 (u, ) * xéc dinh boi

w,u, >0

iy 2n . 3n
Chimg minh (u, )‘l c6 gidi han va tim gigi han do.
Ciu 2. (5.0 diém)
a) Cho ham sé f: % — Z thoa man: f(:r + f(z)+ y) =a+ f(z)+ f(v).Vzy € 2.

Xét tap hop A={z €Z| f(z+y)=f(y)+ ¥y € Z}. Chimg minh ring tap A c6 tinh

chat: néu x, cAvaz € Athi &=, € A.

b) Hay chi ra it nhét hai ham s6 f:Q — Q thoa man f

5 )
—|=~= va
6] 6
f(;r+f(:r)+y) = r+f(.'r)+f(y),\11:.y Q.
¢) Tim tat ca cac ham so f:Z — Z thoa man
j(w+f(;r)+y)= ;r+[(x)+f(y).\1m,y c€Z.
Ciu 3. (5.0 diém) Tim s nguyén duong m 16n nhit sao cho véi moi & € {1.2....,m} va
moi by 10 sb nguyén dwong a.a,,...,a  thi luén ton tai cach chon cic s6 nguyén
G lanassy g € {-=10,1} (khong d(i‘ng thoi béng 0) dé cho ca, +c¢a, +--+ca  chia hét

1 10710

cho k.

Céu 4. (5.0 diém) Cho tam gidc ABC (AB < AC) ndi tiép dudmg tron (0). Goi A' doi

ximg A qua BC. Goi P la giao diém ctia A'C va (0) (P khdc C).

a) Goi N,K lan luot la tim duong tron Euler ctia tam gide ABC va tam gidc PAC . Dyung
hinh binh hanh BNLO. Ching minh LK vudng géc BP.

b) Goi d la duong thing qua A' song song BC. Goi X la giao diém cia AP va d.
Puong thang qua X vudng goc AX cat AA4' tai S. Chimg minh dudng tron tim S, ban
kinh SX tiép xtc duong tron (0).

o Thi sinh khong dwoc swe dung tai liéu va may tinh bo tii
o Giam thi coi thi khong giai thich gi thém.
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Ciu 5. (6.0 diém) Cho p la sé nguyén té 1é c6 dang 2° +1 (v6i k € Z* ). Chimg minh
rang v&i moi s6 nguyén o véi (a,p) =1 thitontai u € N saocho ¢ = 7" mod p.
Ciéu 6. (7.0 diém) V6i a,b la cac sé nguyén duong, xét day sb (v ) xac dinh bai

n

u, =1lu, =2vau ,

=au _ + bu véimoi n > 1.
Goi S la tap hop cac cap sé (a.b) sao cho moi sé nguyén duong m khong thudc diy (u)
thi déu c6 thé biéu dién thanh téng cua céic s6 hang phén biét cua day.
a) Xdc dinh tat ca cac cip s6 thude S.
b) Ung véi mdi cap (a,b) € S, tim tat ca cac s6 nguyén duong m khong thude day (u,)
tuong (mg sao cho cach biéu dién trén la duy nhat.
Bai 7. (7.0 diém) Cho tam giac ABC (_1—1%‘ >90°) ¢6 O la tim duong tron ngoai tiép va
duong tron ndi tiép (1) tiép xtic ba canh BC,CA, AB lan luot tai D, E, F.
a) Puong thiang Al cit (0) tai R (R = A). Ké dudng kinh AT cua (O). Pudng tron
duong kinh I7 cit RD va AT lan luot tai Z,Y. Chimg minh: ZI.YT = IV ZT.
b) Cac dudng thing EI va FI lan lugt cat AD tai P, Q. Goi X la giao diém cua BQ

va CP. Chimg minh ring AIX = 90",

o Thi sinh khong dwoc s dung tai liéu va may tinh bo tii.
o Giam thi coi thi khong giai thich gi thém.



