SO GIAO DYC VA PAO TAO  KY THI CHON POI TUYEN DU THI HSG QUOC GIA

THANH HOA NAM HOQC 2021- 2022
- MON THI: TOAN
PE CHINH THU'C Thoi gian: 180 phit, khong ké thoi gian giao dé
S6 bao danh Ngay thi thir nhat: 27/9/2021

______________ (Dé thi ¢ 4 bai, gom 01 trang)

Bai 1 (5,0 diém).

1) Cho day s (a,) x4c dinh boi @, =3,a, =7 va a,,, =3a,,, —a, véi YneN'.
Tinh ]imz : :

= d,d

i+1
2) Cho day sd (u,):u, =2, u,=3u, , +2n’ -9n* +9n-3, YneN,nz2.

. ’ ’ p_l ’
Ching minh rang vai moi so nguyén to 1¢ p thi Zu, chia hét cho p.

i1
Bai 2 (5,0 diém). Tim tat ca cac ham f: 2 — [ thoa mén
(v+1).f(x)+ fxf(y)+ f(x+y))=p voi VxeR,VyeR.

Bai 3 (5,0 diém). Cho tam gidc nhon khong can ABC ¢6 trung tuyén AM va céc
dudng cao BB,,CC, (B e AC.C, € AB). Duong thang qua 4 vudng goc voi AM cat
cac duong thang BB,.CC, lan luot tai £ va F. Goi (k) la duong tron ngoai tiép tam
gidgc EFM . Gia st (k). (k,) la cic duong tron iép xtc voi duong thing EF dong
thoi tiép xtic voi cung EF khong chira M cua duong tron (k).

1) Chirng minh rang AE = AF.

2) Chimg minh rang néu (k) cit (k,) tai P va Q thi P, M,Q thing hang.
Bai 4 (5,0 diém). Xét day sb gom 2021 sb tu nhién lién tiép 1;2;3;..;2021.

1) M&i 14n ldy ra hai sd k& nhau bét ky cta day rdi xép ching v’éo céc vi tri vira
lay nhung theo chiéu ngugc lai. Hoi sau mot sb 1é lan thyc hién lién ticp nhu vay, ta c6
thé nhan dugc day viét theo chiéu ngugc lai 2021;2020;...;3;2;1 hay khong?

.2) Mbi lan lé}' ra 10 s hang bat ky cua day roi xép chan’g vao vi tri vira léy
nhung theo chiéu nguoc lai. HOi sau mot <6 1¢ lan thuc hién lién tiép nhu vy, ta c6 thé
nhan dugc day 1:2:3;...;2021 nhu ban dau hay khong?

HO V& 811 HE SIMR: ....ovineinvmsmssenassnssieen e e ‘
Ghi cha: Thi sinh khong dwoc sir dung mdy tinh cam tay khi lam bai



SO GIAO DUC VA PAO TAO  KY THI CHON DOI TUYEN DU THI HSG QUOC GIA

THANH HOA NAM HOC 2021- 2022
MON THI: TOAN
PE CHINH THUC Thosi gian: 180 phit, khong ké thoi gian giao dé
S6 béo danh Ngay thi thir hai: 28/9/2021

(Dé thi ¢6 3 bai, gom 01 trang)

Bai 5 (6,0 diém). Gia sir P(x) 1a mot da thire hé sé thyc thoa man tinh chat: véi moi
sb thye x,y thi |y* — P(x)| < 2|x| khi va chi khi [ = P( »)|<2]y-

Chung minh rang x = 0 khong phai la nghiém ctia phuong trinh P(x) = 0.

Bai 6 (7,0 diém). Cho p 1a sd nguyén t 16n hon 3, n la s nguyén duong sao cho céc
sé p—1, p, n, n+1 timg doi mot khong co ude s6 chung 16n hon 2. Tim tit ca cac sd
nguyén duong x,y théaman x” ' +x” '+ +x+2=""

Bai 7 (7,0 diém). Cho tam gidc nhon ABC (4B < AC). ndi tiép duong tron (0O). Cac
dudng cao AD,BE va CF cua tam giac ¢it nhau tai H (De BC,Ee AC,F € AB).
Goi M la trung diém ciia canh BC . Duong tron (J) ngoai tiép tam gide AEF cit
duong tron (O) tai diém thir hai 1a K (K # A); AM cit dudng tron (J) tai diém thu
haila O (Q # 4).

1) Ching minh cac duong thing KF,EQ va BC dong quy.

2) Goi U la trung diém cua doan AM , P la diém di dong trén cung nhdé AC
cua (0) X 14 hinh chiéu vudng goc cua M trén AP . Goi [ la trung diém cua PX
Pudng thang K7 cit (O) tai S (S #K). Ldy diém 7 thudc duong thing KX sao cho
IT  vudng goc véi Ul. Chung minh S7 ludn di qua mot diém ¢b dinh khi P dj
chuyén trén cung nhd AC cua (0).

Ho va tén thi sinh:

Ghi cha: Thi sinh khéng dwoc sir dung may tinh cam tay khi lam bai.



