Bai 1. (5,0 diém) Cho day sb (x,) dugc x4c dinh béi: x, =1; x,,, =
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_ (xl +1)2024 . (xz +1)2024 . (x3 +1)2024 L (xn +1)2024

Vn2>1.

bat u, , Vn21.Tim limu,.
x,+1 x;, +1 x,+1 x,, +1 n—+
Hudéng dan giai
Cau Hudéng din ndi dung Piém
Bai 1. ) (x +1)*%
(5dlém) Ta co X,Hl—xn:w, Vn>1.
2,0 diém
1 'xn+l _'xn (xn +1)2024
Suy ra - = =
x,+1 x ,+1 (x, +D(x,,+1) 2025(x,,, +1)
B 2024 B 1,0 diém
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o Xt X+ x,, +1 x+1 x, +1
Mit khéc: x,,, —x, >0 nén ddy (x,) 1a day sé ting Vn>1.Néu (x,) bi | 1,0 diém
chén thi lim x, ton tai.
1 2025
Dat limx, =a = a>1va azu+a (vO 1y).
n>o0 2025
Suy ra (x,) khong bi chan trén hay lim x, = +oo suy ra lim " =0
n—>+w xn+1 +
S . 2025 1,0 diém
uyra limu, =——
Bai 2. (5,0 diém) Tim tat ca cac da thirc P(x) voih¢ s6 thuc thoa man diéu kién
P(a+b—20)+P(b+c—2a)+P(c+a—2b) =3P(a—b)+3P(b—c)+3P(c—a)
v&i moi sb thuc a,b,c.
Hudéng dan giai
Cau Huwéng din ndi dung Piém
BéjZ(S bat x=a-b, y=b—c,taco: i
diem) P(x=2y)+P(2x-y)+P(x—y)=3P(x)+3P(y)+3P(-x—y) 1,0 diém
Cho x=y =0, tadugc P(0)=0. q
Cho y=0, taduge P(-2x)=P(x)+3P(~x). (¥) 1,0 diém
bat P(x) =ax"+ an_lx"_l +..tax. 1,0 diém
T (*), ta co (—Z)k a, =a, +3(—1)k a, voi keln




a, (2" —4)=0.k:2

Hay ak((—z)k —1_3(_1)k):0<:> ak(z_z")=0,k12

1,0 diém

V6i k=3, suyra a, =0 = P(x)=ax’ + fx. Thu lai dung.

Vay, da thic can tim 1a P(x)=ax’+fx, v6i a,feR.

1,0 diém

Bai 3. (5,0 diém)

a) Chitng minh rang ton tai vo han bd s6 (m,n, p) nguyén duong sao cho

dmn-m-n=p’—1.

b) Chtmg minh rang khong ton tai b s6 (m,n, p) nguyén duong sao cho 4mn—m-n=p’.

Hudéng dan giai

ra 4m—1=1 (mod4), mau thuin. Bai toan duoc chirng minh.

Cau Hwéng din ndi dung Piém
Bai 3 (5. N DN | o 2,0 diem
diém) a)Xetm—zt(t 1),n—2t(t+l) thi 4mn—m—-n=(£-1) -1=p*-1.
b) Gi st ton tai (m,n, p) nguyén duong sao cho 4mn—m-n=p’. 1,0 diém
Khi d6 (4m—1)(4n—1)=4p° +1.
Goi q 1a wdc nguyén t6 bat ki ctia 4m—1, suyra (2p)* =—1 (modg).
Theo dinh di Fecmat ta c6 (2p)?" =1 (modg). Do d6
q-1 -1 ¥
1=2p)' = ((2}7)2) 2 = (—l)qT (modq) = g =1 (mod4) 1,0 diém
Nhu vdy moi udc nguyén té cia 4m—1 déu co dang ¢ =1 (mod4), suy i
1,0 diém

Bai 4. (5,0 diém) Cho tam giac nhon ABC (AC > AB) ¢6 truc tAm H va ndi tiép dudng tron
(0).Goi M,N lan lugt 1a trung diém cta 4B, AC va E,F lan lugt 1a chan cac duong cao

ha tlr B,C clia tam gidc ABC.Diém P 1a giao diém cta MN vdi tiép tuyén ctia (O) tai 4.

Diém Q la giao diém thir hai ciia (0) véi dudng tron ngoai tiép tam gidc 4EF . Diém R 1a

giao diém ctia 40 va EF . Chung minh ring PR vudng goc véi OH .

Hudéng dan giai

| Cau

Huéng din ndi dung

‘ Piém




Bai 4.
(5 diém)

e SE—

Cac duong tron (AQEF),(0),(BEFC) cit nhau doi mot theo cac truc
dang phuong 40, BC,EF nén AQ,BC,EF dong quy tai R.

1,0 diém

Goi K =OH N(AQEF). D& thdy 4,M,K,0,N dong vién. That vay

Ta ¢6 ANO =90°(ON 14 trung truc AC)

AMO =90°(OM la trung truc AB)

Mat khac tir gidc AEHF n0i ti€p duong tron duong kinh 4H suy ra
AKH =90°. Do d6 AKO =90" .

Suyra 4,M,K,0,N cung thudc dudong tron duong kinh AO.

1,0 diém

Cac duong tron (AMK ),(EMFN),(AQHF) cit nhau doi mot tai cac
tryc dang phuong EF, MN,AK nén EF,MN,AK dong quy tai S.

1,0 diém

Ta co: AO L EF, AO L AP nén EF || AP. Lai thdy MN la dudng trung
binh ctia tam gidc ARC nén PS di qua trung diém AR. Ma AP | RS

nén APRS 14 hinh binh hanh.

1,0 diém

Do dé PR||AK ma AK 1| OH nén PR 1 OH .

1,0 diém




