SO GD-PT HAI DUONG PE THI HQC SINH GIOI LOP 12 CAP TRUONG
Truwong THPT chuyén Nguyén Tréi NAM HOQC 2021-2022
Thoi gian lam bai: 180 phat
Mén: Toan

Cau 1. (2 diém)

u, +3

Cho day s6 (u,) , xac dinh boi Uy =0,U, 4 = c (n>1).
> U,
a) Chimg minh rang day (u, )., O €i6i han hitu han va tim gii han do.
b)bat T, =" L Tim fim
iz U —3 n—+0 5N + 4

Cau 2. (2 diém) Tim tit ca cac ham s6 f : i — saocho:

f(y—f(x))= f(x2°18—y)—2017yf (X), VX,yej.
Cau 3. (2 diém)

C0 bao nhiéu cach lat kin bang 2x2022 bai cac vién domino 1x2 va 2x17?
Cau 4. (2 diém)

Cho tam giac nhon ABC véi AB <BC . Cho | 1a tim ndi tiép cua tam gidc ABC va @ la dudng
tron ngoai tiép tam giac ABC . Puong tron ndi tiép tam gidc ABC tiép xuc voi BC tai K . Puong
thang AK cit o tai diém tha hai T.Cho M 1a trung diém ciia BC va N 1a diém chinh giira cung

BC chita Actia . PDoan thing NT cit duong tron ngoai tiép tam giac BIC & P . Chimg minh rang
a) Cho Kl cat (BIC) tai diém thi hai X thi N;T; X thang hang.

b) PM I AK .
Cau 5. (2 diém)
Cho diy s6 X, = [ax,] Vne¥ ; x,€¥" ;a la nghiém duong cua phuong trinh x> —kx—1=0 (

k e¥:;k >1) v6i s6 nguyén duong k cho trude.

Khi d6 chimg minh rang X,,, =X, , —1 (modk).

Giai

Caul:



a) Ta chirng minh bang quy nap theo N € ¥ - , day (un )n>1 bi chén trén boi 1 va 1a mot day tang.

* X+3 . .

+)Taco U; <1. Giasir U, <1l ne¥ . Viham f(x):5— la ddng bién trén khoang
—X

(—o0}1) nén u, <1=u,,,=f(u, )< f(1)=1.

Vay U, <lvéimoi ne¥ .

3 . .
+) Tacé Uy = £l Gia sir U, > U, 4 (N>2).Do Uy,U, g <1va f ladéng bién trén khoang
(—o0;1) nén Uy, = f(uy)> f (U4 )=up,.

Vay day (un )nzl tang va bi chan trén nén c6 gidi han hiru han.

. a+3 a=1
HPat lim u,=a(a<l). syraa=——< .
N—+o0 ES-—-Ei a :::3

vay lim u, =1

nN—+4o00
b)Tacéuk—3:4(uk‘1_3):> L Lz -1|(k>2).
S—U4 u -3 4lu._,—-3
n . n
71 vy 1 :_1+l[22 ! —n+1J
W-3 22U -3 3 4 QU1-
I U IO T
12 4 2" u,-3
SuyraTn:_—l—ln— L = lim Th 1

2 Un—3 n—>+oo5n+4:E.
Cau 2:
Gia sirham s6 f(X) thoa min yéu cau bai toan.
+)Trong (1) thay y bsi f(X) taco:
f(0)=f(x*°—f(x)-2017(f(x))*,vxe; (2.
+)Trong (1) thay Y boi X**° taco :
f(x*° = f(x))=f(0)-2017x"f(x),vxe;  (3).
Te(2)va@B)suyra f(X)(f(X)+x**)=0,vxe;  (4).
Vaynéuco Xgsaocho f(x,) =0 thi f(x)=—x"". vay f(0)=0.

2018

Dé thay ¢6 hai ham sé f,(X)=0 va f,(X)=—x"",V¥Xxe| théaman (4).



+) Ta chiing minh néu c6 ham sé f(x) khéc hai hamsé f,(x) va f,(x)mathéa man ca (1) va
(4) thi vo Iy,
Vi f(x) khac f(x)nén 3x, e : f(x)=0. Vay f(x)=-x>"

Vi f(x) thoaman (4) vakhac f,(X)nén 3x, € :x, #0; f(x,)=0.
+) Trong (1) cho Xx=0= f(y)=f(-y),Vyej .
Khong mét tong quat, gia sir X, >0
+)Trong (1) thay X boi X, va Yy bai (—X,) taco:
.I: (_Xl) — f (X22018 + Xl)
- _X12018 — f (Xl) — f (_Xi)
_ f (X 2018 + Xl) _ —(X 2018 + X1)2018 < _X12018
- 2 - 2 '
(Vo Iy).
+) Bang céch thir tryc tiép vao (1) ta co két qua ham sé cantimla f(X)=0,Vx e .
Cau 3:
Goi a(n) 1a sb cach lat.
Ta xét hai truong hop sau:

+) Néu hang 2 6 dau tién duoc l1at boi vién gach 2x1 thi bang trén trd thanh 2x(n—1) ; ta co
a(n—21) cach lat.

+) Néu 4 6 vudng 2x2 & 2 hang dau tién dugc lat boi 2 vién gach 1x 2 thitacd a(n) cach lat.
Nhu vay a(n)=a(n-1)+a(n-2) voi a(l)=La(2)=2.

Suy ra a(n) = F, 1a sb Fibonacci thir n.

Nhu vay s6 cach lat 1a F,,

Cau 4:



X I.'I

a) Cho Al cat (ABC) tai diém thir hai S, nhu vay S 14 trung diém cung BC khong chira A.

Theo tinh chit tryc dang phuong thi AITX 12 ti gidc noi tiép, tir do:

AITX

( )
ZATN = ZASN = /SIX =180° — #XIA = 180°— /XTA

Vasuy ra N:T; X thiang hang

b) Pit Pla I,M N (BIC), véi 1, = Al n(ABC) la tam duong tron bang tiép géc A. Theo
tinh chat truc dang phuong NPSI, 14 tir giac noi tiép. Khi do

ZTNS = ZTAS = ZTXI = ZPXI = £PI1,,S = ZPNS

Vatirdo suyra N;P;T thang hang. Nhu vay, P =NT n(BIC). Suyra ZPI,S=/PNS = /TAl,
va PM Il AK (dpcm).
Cau 5:

+)Tacod x,,, <ax, <X, +1

P Xn+l<x < n+1
a a

v Ao oA X X, +1
+)Do a lasd votinén L < x, <L —

a a



= +) [%}=xn—1 vne¥ (1)

+) {ﬂ}+121 vne¥ (2)
a a

+) Taco
X1 =[aX,]= {xm (§+ kﬂ

:[ﬁ+ Xn_k}:[ﬁ}+xn.k =x k+x -1
a a

Nhu vay X, =k.Xx, +x,, -1

Suyra X, =X, ,—1(modk) (dpcm).



