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THANH PHO HA NOI NAM HOQC 2022-2023
o ’ Mén thi: TOAN — CHUYEN TIN
PE CHINH THUC Thoi gian lam bai : 150 phiit

Bai 1. (2,0 diém)

a) Giai phuong trinh x* -2x+2=/(x* +4)(x+1)

b) Cho cac s6 thuc duong a,b,cthoéa man diéu kién abe =3.Tinh gia tri cua biéu thuc :
1 1 1
+ +
a’ (b+c)+3 b’ (c+a)+3 c? (a+b)+3
Bai 2. (2,0 diém)
a) Cho pla so nguyén to 16n hon 3. Chiing minh rang 5” + p° chia hét cho 6
b) Tim tit ca cac cap sb nguyén (x;)thoa man :

X —x’y+2x=5x"-2y-1
Bai 3. (2,0 diém)
a) Cho cac so thuc duong a,b,cthoa man abc = 2. Chung minh rang
a’+b*+c’ —3(a+b—c)2 _491
b) Tim tit ca cac s6 nguyén duong a,b,c sao cho cac phuong trinh x*> —2ax+b =0,
X —=2bx+c=0,x>—2cx+a =0déu co nghiém 13 cac sé nguyén duong
Bai 4. (3,0 diém) Cho tam gidc ABCVGi 4B < AC,ndi tiép dudng tron (0).Ba duong cao
AD, BE,CF cuia tam giac ABC cung di qua diém H.Goi 7K 1an luot 13 trung diém cua cac
doan thang EF va BC

Al HI
a) Ching minh ring —— =
) g T - ,
b) Chung minh ring dudng thang 4H 1a tiép tuyén ciia dudng tron ngoai tiép tam giac

IHK
¢) Goi P 1a chan dudng vudng goc ké tir diém H dén duong thing EF.Chimg minh ring
duong thing DPsong song véi dudng thang A7
Bai 5.(1,0 diém) Trén bang c6 hai s6 tw nhién m va n. An va Binh choi mét tro choi nhu
sau : Moi luot choi, mot bang chon mot hai sO trén bang dé x6a va Vlet 1én bang mot sé méi
1a hiéu khong am cua sb vira x6a véi mot wdc sé tu nhién bat ky cia sd vira x6a. Hai ban
luan phién thuc hién luat choi. Ban déu tién khong thé thuc hién duoc luot choi cia minh 1a
ngudi thua cude, ngudi con lai 13 nguoi thing cude. Biét ring An 13 ngudi thue hién luot
choi déu tién
a) Vi m=2022va n=2023,hdy chi ra chién thuat choi ciia An dé An la nguoi thing
cudc
b) V&i m=2022,n=1981, hidy chi ra chién thuat choi ctia An dé An 1a nguoi thing cudc



PAP AN
Bai 1. (2,0 diém)

¢) Gidi phwong trinh »* —2x+2=/(x* +4)(x+1)
Diéu kién : x> —1. Phuong trinh d3 cho c6 thé viét lai thanh :
(¥ +4)-2(x+1)= /(x> +4)(x +1) hay (\/x2 T4 —2\/x+1X\/x2 T4 +\/x+1): 0
T do, taco Ve +4=2x+1 o ... [x =0tm)

x =4(tm)

Vay §={0;4}

d) Cho cac s6 thuc dwong a,b,c théa mén diéu kién abc =3.Tinh gia tri cia biéu

1 1 1

thic: P=
e az(b+c)+3+b2(c+a)+3+cz(a+b)+3

Do abc=3nén
1 1 1 bc

a’ (b+c)+3 - a’ (b+c)+abc - a(ab+bc+ca) - 3(ab+bc+ca)
Churng minh tuong tu, ta cling c6 :
1 3 ca 1 B ab
b’ (c+a)+3 - 3(ab+bc+ca)’ c’ (a+b)+3 - 3(ab+bc+ca)
ab+bc+ca 1
3(ab+bc+ca)_§
Bai 2. (2,0 diém) , ‘ ,
¢) Cho pla so nguyén to 16n hon 3. Chirng minh rang 5” + p’ chia hét cho 6
Vip la s6 nguyén t6 16n hon 3 nén p 1¢ va p khong chia hét cho 3. Do p I¢ nén hiéu nhién
5"+ p* la so chan (1)
Do p khong chia hét cho 3 nén p chia 3 du 1 hodc 2, suy ra p* chia du 1. Mit khac, do p 1&
nén 5°chia 3 du 2. Tir ddy, ta suy ra 5” + p*> chia hét cho 3 ()
Tir (1) va (2), véi chi y (2, 3) =1, 1a ¢6 5” + p> chia hét cho 2.3 = 6.
d) Tim tét ca cac cip sé nguyén (x;)théa man :

Do d6 P=

X =X y+2x=5x"-2y-1
Phuong trinh d3 cho c6 thé duoc viét lai thanh x° —5x> +2x+1= y(x*-2)

Do x*>-2# 0nén tir day, ta suy ra x* —5x*+2x+1 chia hét cho x*-2. Tir d6
x*=5x" +2x+1-(x" =2 )(x—5)=4x-9 chia hét cho x* -2

Va nhu thé, ta ¢4 16(x* -2 ) (4x+9)(4x—9)=49chia hét cho x* -2
Vi x* —2> —2nén tir két qua trén, ta suy ra x’ -2 e {-1;1;7;49}hay xe {~1;1;-3;3}



Lan luot thay cac gia tri ndy vao phuong trinh (1), ta tim dugc cac cip sd nguyén (x. y)
thoa man yéu cau dé bai la (-1, 7), (1, 1) va (-3, —11)
Bai 3. (2,0 diém)
¢) Cho cac so thuc duwong a,5,c théa man abc =2. Chirng minh rang
a’+b*+c’ —3(a+b—c)2 —i
Str dung bat déng thorc AM -GMtacld :a*+4>4a ,b>+4>4b, ¢* +i > c

T cac bat déng thire trén, ta suy ra :a”* > 4a—4,b> > 4b—4; * > c—i. Do d6 :

a’+b*+c —3(a+b—c)2 a+b+4c—3fz 3R/4a c—? :_491

£ > ) . ) . . 1
Dau bang xay ra khi va chi khi a=b=2va c=5

d) Tim tat ca cac s6 nguyén dwong a,b,csao cho ciac phwong trinh x> —2ax+5=0,
X’ =2bx+c=0,x> —2cx+a=0deéu c6 nghiém la cac s6 nguyén dwong

Goi m la nghi€ém nguyén duong ctia phuong trinh x* —2ax+5b =0.Khi do6, ta co
m* —2am+b=0hay (m—a) =a*-b.Suy ra a* —b1a s chinh phuong
Ching minh tuong tu, ta cling ¢ b° —cva ¢’ -a déu 1a sb chinh phuong. Khong mat tinh
tong quat, gia s «1a sb 10n nhét trong cac s6 a,b,c
Néu a>1,thitacd a*>~b<a’Vva a’~b>d’ —a :(a—l) +a-1 >(a—1)2nén a’ —bkhong thé 1a sb
chinh phuong, mau than ’ ’ ,
Do do, ta phai c6 a=1.Ma a,b,cla cac s0 nguyén duong va ala 16n nhat trong ba s6 nay nén
a=b=c=1.Thir lai, ta thdy v&i a =b=c=1thi c4 ba phuong trinh déu c6 nghiém nguyén
duong x=1.Vay (a;b;¢)=(1;1;1)



Bai 4. (3,0 diém) Cho tam gidc ABCv6i 4B < AC,ndi tiép dwong tron (0).Ba dudng cao
AD, BE,CF ciia tam giac 4BC cung di qua diém H.Goi 7,X lan lugt 13 trung diém cia
cac doan thang E£F va BC

A

d) Chirng minh ring AL _ HI
AK HK

Do 4D, BE,CF 1a dudng cao cua tam gidc ABCnén /BEC = Z/BFC =90°, suy ra to gidc BFEC
noi tiép = LAEF = ZABC = AAEF - AABC(g.g)
Lai c6 I,K tuong tng 13 trung diém cta EF va BC nén A4EI - AABK(c.g.c)
Al EI EF
- = =
AK BK BC
Ta cling c6 Z/HEF = ZHCBnén AHEF - AHCB(g.g), ma I,K tuong ung la trung di€ém EF va

BC nén AHFI - AHBK(c.g.c) = AL _FT_EF
HK BK BC
A .. Al  HI
Nhu vay,taco: —=—
AK KH
e¢) Chirng minh ring duwong thang 44 1a tiep tuyén ctia duwdng tron ngoai tiep tam
giac /HK

Goi N 1a giao diém cua hai duong thing 4D va EF



Do KE=KF =KB=KCnén KI | EF
Ma ZNDK =90°nén t& gidc DNIK ndi tiép . suy ra ZANI = /DKI
Lai c6 AHFI - AHBKnén £ZHIN = ZHKD
T d6 suy ra LANI LHIN /DKI — Z/HKD hay LHK[ ZNHI
Do d6 4H 1a tiép tuyén ciia dudng tron ngoai tlep AIHK
f) Goi P 1a chan dwong vudng géc ké tir diém H dén duong thing EF. Chirng minh
rang dwong thing DPsong song véi dwong thing 47
Goi Q 1a diém d6i xtmg voi diém A qua diém L. Do 71a trung diém AQ va EF nén ttr giac
AEQF 1a hinh binh hanh. Suy ra QE//AF va QF // AE
Tu dd6 QF L HFva QF 1 HE hay Q la truc tdm cua AHEF
Ta c6 AHEF -~ AHCB(g.g)ma Q, A 1an luot 13 truc tAm cta hai tam gidc nén ta suy ra
AHEP - AHCD(g.g)va AHEQ -~ AHCA(g.g)
Tir d6 suy ra 22 = 22— pp /41 (Dinh Iy Talet déo)
HO HA
Bai 5.(1,0 diém) Trén bang cé hai s6 tw nhién m va n. An va Binh choi mﬁt tro choi
nhu sau : M&i lrgt choi, mot bang chon mot hai s6 trén bang dé xéa va viét 1én bang
mot s6 méi 1a hi¢u khong Am ciia s6 vira xé6a véi mot wée so tw nhién bat ky ciia so vira
x6a. Hai ban luan phién thuc hién luit choi. Ban diu tién khong thé thuc hién dwoc
lwot choi ciia minh 13 ngudi thua cudc, ngwdi con lai 13 ngudi thing cude. Biét ring
An 13 ngudi thue hién lwgt choi dau tién
O ca hai ¥, An s& déu chon s6 2022 dé x6a di va viét 1én bang s6 2022—1 = 2021 & luot
dau tién cia minh. Khi d6, sau luot choi dau tién cia An, trén bﬁng con lai hai sb 1é.
Luc nay. dén lugt cua Binh thu du Binh choi thé nao dé chang nira, sau lugt ciia Binh,
trén bang luon xudt hién mot s6 chin va mét sd 1é (Binh chic chén s& khong thuc hién
cach choi dé s6 chin trd vé bang 0, vi luc d6 An s& c¢6 thé dua hai sb trén bang tro vé
bing 0.
Binh s& khong thé thue hién luot choi tiép theo va thua cudc). Luc biy gid. An c6 thé
chon sb chan x6a d6 va viét 1én bang hién cua s6 d6 véi 1. Trén béng lai xuat hién hai
56 1é va dén lugt clia Binh.
An ctr tiép tuc thuc hién chién thuét nhu vay. RO rang An luén co thé thuc hién luot
choi. Vi tro choi phai két thuc nén dén mot luc nao d6, Binh khong thé thuc hién luot
choi, Binh thua cudc.



