SO GD&PT QUANG BINH KY THI CHON POI TUYEN
DU THI CHON HQC SINH GIOI QUOC GIA

PE CHINH THU'C NAM HOQC 2023-2024
Khoa ngay 12 thang 9 nam 2023
Mon thi: TOAN
BAI THI THU NHAT ‘
SO BAODANH:............... Thoi gian: 180 phut (khong ké tho gian giao d¢)
Dé gom co 01 trang va 04 cau.
u=a>0
Cau 1: (5.0 diém). Cho day s u_ xéc dinh bai 2 .
(. ) y . . U, = uy +1 N
(n+1u,

a) Chting minh rang u, >1,vn > 2.

b) Chitng minh rang, day sé (u,) 6 giéi han hitu han va tim giéi han do.
Cau 2: (5.0 diém). Cho s6 nguyén duong n va diy cac sd a,,a,,...,a,, hhan gia tri thuoc
tap {-11} thoa man ddng thoi cac diéu kién sau:

S=a+a,+--+a,>0,
Si=a+a,,+--+a,,=0Yi=12n

trong do ta quy uécC a,,,, =a,, vk =109.

a) Chung minh rang S, >2,vi=1,2n.

b) Khi n= 2023, hdy tim gié tri nho nhat cua S.
Cau 3: (5.0 diém). Xét mot xau Ky tu gdm n chix cai véi cac chir cai thudc tap {a;b;c;d}.
Xau ky tu duoc goi la xau xoian néu nd c6 hai khoi lién tiép cac chir cai la gibng nhau.
Chang han, cac xau ky tu caab va cababdc 1a xau xoin, nhung abcab thi khdng phai la
Xau xoan. Ching minh rang sé cac xau ky tu gom n chit cai khéng phai 1a xau xoin 16n
hon 2",
CAau 4: (5.0 diém). Cho tam gi4c nhon ABC ndi tiép duong tron (0) c¢6 B, C ¢b dinh va A
thay doi trén (0). Goi D 1a trung diém BCva BE, CF la cac dudng cao cia tam giac ABC.
Hai duong tron (DBF) va (DCE) cat nhau tai diém thi hai 13 K .

a) Chirng minh rang K luén thudc duong tron cb dinh.

b) LAy T trén (0) sao cho KT LBC va A T khac phia voi BC. Cac duong thing

AB, BT cat duong tron (AKT) tai diém tht hai lan luot 1A M, N. Goi | 1a trung diém

MN . Ching minh rang D thudc duong tron (ATI).
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Pap an nay gom c¢é 04 trang

YEU CAU CHUNG ‘
* Pap an chi trinh bay mét loi giai cho mei bai. Trong bai lam caa hoc sinh yéu cau phai lap
luan 16 gic chit ché, ddy di, chi tiét va rd rang.

* Trong mdi bai, néu hoc sinh giai sai ¢ bwéc giai trwée thi cho diém 0 dbi véi nhitng buéc
giai sau c6 lién quan. O cau hinh, néu hec sinh khéng vé hinh hoic vé hinh sai thi cho diém
0.

* Piém thanh phan cia mdi bai néi chung phan chia dén 0,5 diém. P6i véi diém thanh phan
I6n hon 0,5 diém thi tuy té giam khao théng nhat d@é chiét thanh tirng 0,5 diém.

* Hoc sinh co 1o giai khac dap 4an (néu ding) van cho diém t6i da tuy theo mirc diém cua
tirng bai.

* Piém ciia toan bai 1a tong (khong l1am tron sd) ciia diém tat ca cac bai.

Cau Néi dung piém
Ta s& chimg minh U_ >1,¥n € N,n > 2 bang phwong phap quy nap.
Thatvay, taco u? +1>2u, >0=u, = uf +1 >1
C Y 1 - 1 2 — 2U1 - 05
Gia str u, >1,n > 2, ta phai chitng minh u_,, >1. (1)
Cau la: - - . .
(2.0 Taco u, >0,¥neN". Do do, voi moi n>2, taco
diém) )
U >le Mt S o2 415 (D, < (u, —D)(U, —D 0. ) 10
(n+Du,
Vi u, >1,n> 2, nén (2) ding, suy ra (1) ding.
Theo nguyén Iy quy nap toan hoc, taco u, >1,vneN,n>2. 0.5
Véi moi n>2,tacd u, 21<:>O<ui§1.
X X nu? 41 1 05
Cau 1b: Va un+1 =T N < (n +1)un+l = r-]un +—
(n+2Du u
(3:0 n n
diém) [ Do d6 véi moi n>2ta co
1 1 1 L1
U, = (=D, +——= (-2, , +——— ==+ = |
un—l un—l un—2 i=1 ui




n-1

Nén nu, :u1+zlgul+n—l:1§un gLn_l.
i1 Ui

n

1,0

u —1

B2 tim( 2 1.1) =1 nén theo nguyen Iy kep, day (v,) o8

Vi lim
gidi han httu han va limu, =1.

Luwu y: Néu hoc sinh chitng minh dwoc ddy sé c6 gidi han hitu han bang céch

khac ma chua tim dwoc gidi han day so thi cho 1,5 diém.

0,5

Cau 2a:
(%.5
diem)

a) Vi moi i =1,2n, taco S latong cia 10 s6 Ié nén S, chan.

Val|S§,, —SiHa,,—a<2=5-2<5,, <5 +2vi=12n-1

i+l —

0,5

Si+1:Si
Vi§ va S, chinnén|S, =S +2
S., =S -2

i+1

0,5

Ta sé& chimg minh SS,,, >0,vi=1,2n—1. Vi S, =0,Vi =1,2n nén

+Néu S

=9 =3 Si:Si2>0

i+1

+Néu S; =S,,,, giast S;,;S; <0, taco

Sin=95+2

Sin>0>5
=
S$..=S -2

= —S, [> 4. Mau thuan.,
Sia<0<S { =

2 :>| Si+1

Vay SS,,, >0,vi=12n-1.

1,0

Suy ra cac s6 hang cua day (S,),i —1,2n gift nguyén mot dau.
Vi 0<10S =S, +S,+---+S,, =S, >0,vi=12n

Vi S, chdnnén S >2,vi=12n.

0,5

Cau 2b:
(%.5
diém)

b) Tac6 10S=S,+S, +---+S,, >2n2=4n=S 22—;.

V6i n=2023: Tacod S >809,2. Vi S chiannén S >810.

1,0

Ta chi ra mdt cach chon day a;,a,,---,8,y, thoa mén bai toan sao cho

S =810 nhu sau
L34 -L-L13L- 151411111111 -111L - 111,

5010 56

610 56

404bo

1,0

Vay minS =810.

0,5




Lwu y: Néu hoc sinh khéng gidi dwoc ¥ a) ma sir dung két qua y a) dé
gidi ¥ b) thi van cho diém t6i da cho y b).

Cau 3:

(5.0
diém)

Ta chizng minh bai todn bang phuong phap quy nap toan hoc theo n.
Vai n <3 ta kiém tra truc tiép cac truong hop déu dang.

Gid str v6i n >4 thi bai toan ding véi moi s6 nguyén duong nhé hon n. Khi | 1.0
do, goi a, 1a so cac xau xoan va b, 1a so6 cac xau ky tu khong phai la xau
xoan. Ta tim cach thiét lap cac hé thic truy hoi cho a, .
Taco a,+b, =4",vn>4. (1) 1,0
Xét mot xau xoan géom n chir cai. Tir xdu nay ta x6a di chir cai cudi
cung cua xau ta dugc mot xau ky tu gom n-1 chir cai.
- Néu xau ky tu nhan dugc theo cach nay 12 xau xoin thi xau xoin
trong truong hop nay c6 n—1 ky tu va la mot xau trong so a, ;.
- Néu nguoc lai, khi d6 hai khéi cac chir céi lién tiép giong nhau phai
nam & vi tri cudi caa xau ky tu nén cé dang AXX. Hon nira, AX la xau
Ve N o I A 4 7 A A A A < 1,0
ky tu khdng phai la xau xoan. Ta c6 thé nhan dugc mét xau xoan theo
cach sau : Chon mét xau ky tu khong phai la xau xoan T ¢o6 d6 dai |
khéng nho hon g va viét thém vao sau né mot ddy gdm n—1 céac chir
cai cudi cua xau nay. Chl y rang mot sé xau xoan trong trudng hop nay
c6 thé dugc dem hai lan, chang han abacabcabc, nhung moi Xau ky tu
déu da duoc xét.
Taco a,<4a ,+ b[n +b{n +...+b., |
EE 1,0
Suyra b, >4b , - b{n +b{n +...+b., |
5} E}rl
Ta chitng minh b, > 2b_ , bang phuong phap quy nap.
That vay, taco b, =4 va b, =12 nén b, > 2b,.
Gia sir khang dinh dung v6i moi s6 nguyén dwong nhé hon n, khi d6
1,0

1 1
+ +.+b . <b . |1+=+=+...|<2b_ .,

Dodo b >4b  —2b , =2b ..
Do vay b, > 2". Vay bai toan dugc giai quyét.




Cau 4a:

(2.0
diém)

a) Goi H 1a tryc tAm AABC. Khi d6 BHC = EHF =180° —~BAC (Vi AEHF
noi tiép) (1)

0,5

Ta giac BCEF ndi tiép dudng tron duong kinh BC nén
DB=DF =DC =DE. Suy ra BFD=FBD=ABC, CED=ECD=ACB.

0,5

Do d6 ta c6 BKC =BKD +CKD = BFD +CED = ABC + ACB =180° - BAC (2)

0,5

Tu (1) va (2) suy ra BHC =BKC. Vay K thudc duong tron (BHC).

Hon nita (BHC) déi xtmg véi (0) qua BC nén (BHC) c¢b dinh.

0,5

Cau 4b:
(3.0

diém)

b) Tacd AE.AC = AF.AB (do BCEF ndi tiép) hay Pypgr = Puoce) » SUY
ra AcKD.

Goi L ddi xtng v6i K qua D thi BKCL [ hinh binh hanh nén

BLC = BKC =180°—~BAC. Do d6 L (0).

1,0

Vi KT LBC, Ke(BHC), T €(0) nén K va T d6i xtmg nhau qua BC.

AKTL ¢6 dudng trung tuyén TD =KD = % KL nén KT LTL, din dén

TL||BC hay AT la duong dbi trung ciia AABC.
Goi tiép tuyén tai AvaT cia (O) citnhautai 1' thi 1'eBC, khi d6
I'A=1'T=1"'K nén I' latdm (AKT).

1,0

Laico

MBT + BMT = ACT +%AI T=ACT +%(1800—AOT):ACT +900—A—C2)T=900.

Do d6 TB LTM, suy ra tdm (AKT) la trung diém MN, hay I'=1.
Hon nita (ATI) ¢6 duong kinh 1a Ol', ma ODI =90° nén (ATI) di qua D.

1,0




