TRUONG THPT CHUYEN KY THI HQC SINH GIOI CAC TRUONG THPT CHUYEN
LE QUY PON TP PA NANG DUYEN HAI VA PONG BANG BAC BQ
NAM HOQC 2022-2023

PE PE NGHI DPE MON THI: TOAN LOP 10 ‘
Thoi gian: 180 phut (khong ké thoi gian giao dé)

Cau 1. (4,0 diém) Cho tam thtc bac hai f(x)=ax’+bx+c, véi a, b, ceR. Biét ring phuong trinh

f ( f ( f (x))) = f(x) c6 tim nghiém thuc phan biét véi tong bang S. Chimg minh ring tir tim nghiém do,
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ta c6 thé chon ra bon nghiém sao cho tong ctiia bon nghi€ém nay bang 7

Cau 2. (4,0 diém) Cho x, y, z la cac sd thuc khong 4m va cé tong bang 1. Tim gia tri 16n nhét cua biéu
thirc

P=x'y+y'z+z'x.

Ciu 3. (4,0 diém) Cho tam gidc ABC nhon, v6i 4B < AC, ndi tiép dudng tron (O). Hai tiép tuyén cua
(O) tai B va C citnhau & D. Ky hiéu Q 1a dudng tron c6 dudong kinh AD . Goi E 1a giao diém thir hai

cta tia A0 va Q. Céc tia EB, EC lan luot cat Q tai diém tha hai la M, N. Cac tia 4B, AC lan luot
cat Q taidiémthrhaila R, S.

a) Chimg minh rang hai dudng thang RN va SM cét nhau tai trung diém cua BC.

b) Goi I 1a giao diém ciia hai duong thang RS va BC . Chimg minh ring SIC = SIE .

Ciu 4. (4,0 diém) Cho day s6 nguyén (x,) xac dinh béi x, =1, x, =4 va x,,, =4x,,, —x, véimoi n>1.

a) Tim tat c4 cc sO nguyén duong n de so x, chia hét cho 3.
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b) Tim tat ca cac so nguyén duong n dé so x, chia hét cho 37

Céu 5. (4,0 diém) Cho 2023 doan thing c6 d6 dai 1an luot 1a 1; 2; 3; ...; 2023.

a) Ban Mio mudn chon 2 trong s6 2023 doan thing nay dé cung v6i doan thang co do dai
2024 1ap thanh mdt tam giac. Hoi ban Mao c6 bao nhi€u cach chon?

b) Ban Mio mudn chon 3 trong s6 2023 doan thing nay dé 1ap thanh mot tam gidc. Hoi ban
Maio c6 bao nhiéu cach chon?

——-Hét---
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Ciu 1. (4,0 diém) Cho tam thiic bac hai f(x)=ax’+bx+c, V6i a, b, ceR. Biét rang phuong trinh
f ( f ( f (x))) = f(x) c6 tm nghiém thuc phén biét véi tong bang S. Chimg minh rdng tir tim nghiém do,

r A A A A 5 A ‘A \ M S
ta c6 thé chon ra bon nghi¢ém sao cho tong ciia bon nghi€ém nay bang 7

Noi dung Piém

bt g(x)=f(f(f(x)))-r(x) va h(x):=f(f(x))-x. 1,0

Vi céc nghiém ctia /(x) cling 1a cac nghiém cua g(x) nén ta co the goi x;,x,,x;,x, 1a cac

nghiém thuc phan biét cua A (x) Va X,X,,..., Xy 1a cac nghiém thyc phan biét cia g (x) .

Vi da thire /(x) c6 hé s6 cao nhat1a @’ va hé s6 ctia lily thira bac ba 1a 2a’h nén theo dinh 1y | 1.0

. . 2b
Viet, tacd x, +x, +x;+x, =——.
a

Vi da thitc g(x) c6 hé s6 cao nhat 1a a” va hé sé cta liiy thira bac bay la 4a’h nén theo dinh | 2,0
4b 4b

1y Viet, ta cling c6 x, +x, +x; + X, + X5 + X, + X, + X, = hay S:—j

A S
Vay x, +x, +x; +x, =5

Céu 2. (4,0 diém) Cho x, y, z la cac sb thuc khong 4m va c6 tong bang 1. Tim gia tri 16n nhét cua biéu

thac P=x*y+y*z+z'x.

Néi dung Piém

Gia st x = max {x; Y, z} khi d6 y*z<x’yz,z'x <x’z* nén 1,0

2
P£x3(xy+yz+zz)£x3[xy+yz+%+%j:x3(x+z)(y+§)_

Ap dung BDT AM-GM cho nim s6 khong am, ta co 1,0

X X X x4z 2\ T
S+ + y+=
X Xtz (y Zj< 4 4 4 4 ( 2)
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Do do6 4—4§ _55

, 1
Déngtht’rcxéyrakhix=§;y=%;z=0. 0

4
Vay gié tri 1on nhit ciia P 1a =

Cau 3. (4,0 diém) Cho tam gidc 4BC nhon, v6i AB < AC , noi tiép dudng tron (0) Hai tiép tuyén ctia
(O) tai B va C citnhau & D. Ky hiéu Q 1a dudng tron c6 dudong kinh AD . Goi E 1a giao diém thir hai
cia tia A0 va Q. Céc tia EB, EC lan luot cat Q tai diém tha hai la M, N. Céac tia 4B, AC lan luot
cit Q tai diem thrhaila R, S.

a) Chimg minh ring hai duong thang RN va SM cit nhau tai trung diém cua BC .

b) Goi I 1a giao diém ciia hai duong thang RS va BC . Chimg minh ring SIC = SIE .

Noi dung Pi¢m

a) Goi L la trung diém BC. Ta c¢6 BLDR la tir giac ndi tiép va nam diém O, C, E, D, B 1,0
cung thuoc mdt duong tron.

Do 4o, ARN = AEN = OEC = BDL = ARL , suy ra dudng thing RN di qua L. Tuong tu, 1,0
duong thang MS ciing di qua L. Vi vy, hai dudong thing RN va SM cét nhau tai trung diém




L cua BC.

b) Tt ARL +BAC = BDO+ BOD =90°, nén RL L AC . Tuong tw SL L AB, din dén L 1a truc
tAm cua tam gidc ARS.Do d6, M, N tuong tmg la cac diém ddi ximg ciia L qua AB, AC.

1,0

Goi E,, E,, E. 1an lugt la cic diém ddi ximg cia E qua RS, AC, AB.Khido, ba diém E,,
E,, E. thang hang (duong thing Steiner ciia diém E tng véi tam gidc ARS). Theo trén, cc

diém E,, E,. déu thudc dudng thing BC nén E, cliing thuoc BC. Vay SIC = SIE .

1,0

Ciu 4. (4,0 diém) Cho day s6 nguyén (x,) xac dinh béi x, =1, x, =4 va x,,, =4x,,, —x, v6i moi

nx1.

a) Tim tat c4 cac sO nguyén duong n de so x, chia hét cho 3.
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b) Tim tat ca cac so nguyén duong n dé so x, chia hét cho 37

Noi dung

Piém

a) Voimoi n>1, tacod

X,,=4x,,—-x, =>x,,,=15x,,—4x, =>x, ,=-x, (mod3)

Pic biét, x, =1, x, =4 va x, =15. Vivay, v6i n>1, s6 x, chia hét cho 3 khi va chi khi » 1a

boi nguyén duong cua 3.

1,0

b) Trudc tién, ta can chirng minh bd dé sau.

B6 dé. Vi moi s6 nguyén duong 7, s6 4n* +1 khong chia hét cho 3.

Chitng minh. Vi s6 nguyén duong n bat ki, ta c¢6 ba truong hop xay ra nhu sau:
Néu n=31 (/eN) thi 4n> +1=3(12/*)+1 khéng chia hét cho 3.

Néu n=3/+1 (1eN) thi 4n’ +1=3(12/" +8/+1)+2 khong chia hét cho 3.
Néu n=3/+2 (IeN) thi 4n’ +1=3(12" +16]+5)+2 khong chia hét cho 3.

B6 d& hoan toan duoc chimg minh. O

1,0

Tro lai bai toan.

Phuong trinh ddc trung A>—44+1=0 c6 hai nghiém A, = 2—\/5, A, =2+3. Két hop véi

x, =1, x, =4, ta tim duoc s6 hang tong quét ctia ddy (x,) 1a

_(2+\/§)n—(2—\/§)n
X, = 2\/§

Vn2>1.

1,0




Véimoi n>1, cha ¥ ring A, =1,taco

g (A esam (oA (A-A) (A4
N 243 23 243

=3x, (4x3 +1).

Gia st ton tai s6 nguyén duong » thoa man x, chia hét cho 3%, suy ra n chia hét cho 3. Dit
n:=3"m,trongd6 k, me N va (m,3)=1. Khi do, ta lai ¢6
2 k 1 2
X, =Xy =3x,, (4X3mm +1) =---=3 me(4x3,.m +l) .

i=0

k-1

Ap dung b6 dé trén va (m,3)=1, ta dugc me(4x32,.m + 1) khong chia hét cho 3. Piéu nay kéo
i=0

theo k£ >2023, suy ra n 1a bdi nguyén duong cua 3°°*.

Thur lai, voi n 13 boi nguyén duong bt ki cua 322, bang cach thuc hién tuong ty trén, ta thu

dugc x, chia hét cho 3*%.

Vay, n 12 bdi nguyén duong cua 3°°* thoa man yéu cau bai toan.

1,0

Céu 5. (4,0 diém) Cho 2023 doan thing c6 d6 dai 1an luot 1a 1; 2; 3; ...; 2023.

a) Ban Mio mudn chon 2 trong s6 2023 doan thing nay dé cung v6i doan thang co do dai

2024 1ap thanh mot tam giac. Hoi ban Dan ¢6 bao nhiéu cach chon?

b) Ban Mio mudn chon 3 trong s6 2023 doan thing nay dé 1ap thanh mot tam gidc. Hoi ban

Maio c¢6 bao nhiéu cach chon?

viéc chon bg s6 nguyén (a,b,c) théaman 1<a<b<c<2023 via+b>c.

Néi dung Piém
a) Ta dé y rang viéc chon 2 trong s6 2023 doan thing di cho cua ban Mo twong tng véi 1,0
viéc chon cip s6 nguyén (a,b) thoaman 1<a<b<2023 va a+b>2024.
Taco 1,0
a 1 2 ... | 1011 | 1012 | 1013 | ... | 2022 | 2023
S6 cach chon b 0 1 1010 | 1011 | 1010 | ... 1 0
Do d9, s6 cdp (a,b) théa man la
0+1+2+---+1010+1011+1010+---+1+0=1011* =1022121.
Vay, ban Mao ¢6 1022121 céach chon.
b) Ta dé ¥ rang viéc chon 3 trong sb 2023 doan thang da cho cua ban Mio twong tng voi 1,0




R& rang, véi c=1, c=2, ¢ =3, khong ton cdp s nguyén (a,b) nao thoa man.

Bay gio, ta co dinh ¢>4 va dém so cdp sO nguyén (a,b) thoa mdn 1<a<b<c va

a+b>c.

Néu ¢ =2k (véi keN, k>2) thi bang cach thuc hién tuong tu cau a, ta dugc sé cap (a,b)

can dém la

[Z:J (k=1)=(k-1)".

Néu ¢ =2k+1 (véi keN, k>2) thi bang cach thyc hién twong tu cau a, ta dugc sd cip

(a,b) cAn dém la

{80

i=0

Tu do, ta cod
¢ 4 5 6 7 2022 2023
S6 cdp (a,b) théa | 12 1-2 22 23 1010* | 1010-1011

86 bd (a,b,c) can dém la

1010-1011-(4-1011+1)
6

= 688398325 .

(1P +27+--4+10107 )+ (1-2+2-3+---+1010-1011) =

Vay, ban Mao c6 688398325 cach chon.

1,0

Giao vién ra de

Phan Nguyén Anh Khoa




