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PE THI VAO 10 CHUYEN TINH NAM DINH NAM 2023-2024
MON TOAN CHUYEN

®Bai 1.
\ £ , \ . y z _,. .1 2 3 _ , .
a) Cho x,y,z la ba so thuc khac 0 thoa mén: x+5+§ =lva =+—=+= =0. Chiang minh
X y z
. y2 ZZ
rang: x> +2—+— =1
4 9
2 - N 14 . . -2
b) Cho f(n)= vai N 1a s6 nguyén duong. Tinh gia tri cua biéu thuec:
) (") J2n+1++2n-1 i & gla i
S=f(1)+f(2)+f(3)+...+ f(40)
®Bai 2.

a) Giai phuong trinh 2(\/x—1+1) =X++/X+2

Xy =Xy +X—y+2

b) Giai hé phuong trinh{ s 3
4y =y(x+y+4)+x

QBéi 3. Cho tam giac ABC nhon (AB < AC) noi tiép duong tron (O), cac duong cao AD, BE, CF
dong quy tai H. Goi M la trung diém canh BC, N 1a trung diém doan AH, duong thang EF cat duong
tron (O) tai P, Q va cat duong thang BC tai S sao cho P nam gitra S va F. Chirng minh rang:

a) T gidc AOMN la hinh binh hanh
b) AP? = AQ* = AE.AC.

¢) Tt gisc DMEF noi tiép va - - 9E
PS  ES

®Bai 4.
a) Cho hai s6 nguyén dwong a,b thoa man a’:b;b®:a.Chung minh (a*+b*):ab
b) Tim tat ca céc cip s6 nguyén (x;y) thoa man x(x* —y)+(y-3)(x* +1)=0
®Bai 5.
a) Cho céc sb thuc x;y;z théaman 0<x,y,z <4. Ching minh rang:

X2y + yAX+ 22X +16 > xy® + yz° + 2x°

b) Ban dau trén bang viét 2023 sb thuc. Mdi 1an bién doi sé trén bang 12 viéc thuc hién nhu

- A \ L pn , , STy 4 ~ ~ , . a+b
sau: Chon ra hai so6 a,b nao do6 trén bang, x0a hai so di va viet thém trén bang so -
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Gia str ban dau trén bang ghi 2023 sb 1 va ta thuc hién lién tiép c4c bién ddi cho dén khi

A 5 2 A - A A , - M A r 1z 1
trén bang chi con lai mot so, chirng minh rang so6 @6 16n hon P

* PAP AN NAM PINH TOAN CHUYEN 2023
&rerdr L stotrotd

®Bail.
\ X . o K y 1z 1 2 3
a) Cho x,y,z laba so thuc khac 0 thoa mén: x + 2+§ =lva —+—+— =0. Chang minh
X y z
. y2 2
rang: x> +2-+— =1
4 9
2 - \ 4 . . -2
b) Cho f(n)= véi n la so nguyén duong. Tinh gia tri cua biéu thac:
) (") J2n+1+42n-1 s 8 s
S=f(1)+f(2)+f(3)+...+ f(40)

> Huwéng dan

a) Cho x,y,z 1a ba sb thuc khéac 0 thoa man: x + 32/+§ =1lva 1+ 2+E = 0. Chirng minh rang:
X y z
2 2
il 4 Zo=1
4 9

Bang cach quy dong mau sé ta duoc:

1+£+§:> yz+22x+3xy =0 (1)
X Yy z
Lai co:
y zY VL7 (v,
(x+—+—j =X +—+—+2( —j
2 3 4 9 2 6 3
2 2
—x2 +V_+L+W:1 (2)
, y2 2
Két hop (1) va (2) ta dugc: x° L =1
2 . . X A . } .2
b) Cho f(n)= véi n la so nguyén duong. Tinh gi4 tri cua biéu thac:
) (m) J2n+1+42n-1 gwy & gta thl
S=f(1)+f(2)+f(3)+...+ f(40)
Bién doi:
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2
fn)= J2n+1+2n-1

2(J2n +1-2n —1)
~ (2n+1)-(2n-1)

(dov2n+1—-+2n-1%0

=J2n+1-2n-1

Nhu vay:

S=f(1)+f(2)+f(3)+...+ f(40)
= (V3 -1)+ (VB -3)+ (V7 —V3)+...+(VBL1-T9)
=81-V1=9-1=8

Vay giatri S=8.

®Bai 2.
a) Giai phuong trinh 2(\/x—1+1)=x+\/x+2

2 2
., = -y+2
b) Giai héphuongtrinh{ ;( +Z WYX=y
X4y =y(Xx+y+4)+x

> Hiwéng dan
a) Giai phuong trinh Z(M +1) = X+~/X+2
Diéu kién ton tai phuong trinh: x >1
Bién doi:

Z(JE + 1) = X+~/X+2
& (2Vx+1-Vx+2)-(x-2)=0

3x—6 (x—2)=0

@ —
20X =14++/x+2

< 0-2) g s 1)

TAI LIEU TOAN HOC
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X=2

T 2L vir2=3 (¥

Tir (%) sty ra (2x 14X+ 2) =9 5x-2+ 4V +x-2=9
& 4K +x-2 =11=16(x" + x—2) = (11-5x)" (**)

Giai (**) cho hai nghiém x =7 -4+2 va x =7 +4+/2. Thay cac nghiém nay vao (*) thi
X =7 + 442 khdng thoa man.
Vay phuong trinh di cho c6 hai nghiém: x = 2;x =7 —44/2.
2 2
. = -y+2
b) Giai hé phuong trinh{ ;( +Z SAREN
Xy =y(Xx+y+4)+x
. ‘ X2 =Xy +yP = X—y+2 (2)
H¢ phuong trinh < ) ) )
(Xx+y)(X* =xy+y  =xy+y*+4y+x (2)

Thé (1) va (2) ta duogc: (x+y)(X—y+2)=xy+y? +4y+X

=2
<:>x2—xy—2y2+x—2y=0<:>(x—2y)(x+y+1)=0<:{ X yl
X=-y—
Véi x =2y, thay vao (1) ta co:
y=1
Ay 2y’ 4y =y+2 3y —y-2=0< 2
y=-7
3
. 4r R 4 2
Khi do (x;y)=(21) va (x;y)= (_§;_§
Véi x =-y-1, thé vao (1) ta duoc:
y=0
(y+1)2+(y+1)y+y2=—y—1—y+2<:>3y2+5y:0<:> 5
y=-=
3

Khido (x;y)=(-10) va x; y)=(

wro

5
3)

3
Vay h¢ da cho ¢6 4 nghiém (x;y) =€ {(2:1)’(——?‘5} (-10), (?Ej}

@Béj 3. Cho tam giac ABC nhon (AB < AC) ndi tiép duong tron (O), cac duong cao AD, BE,
CF dong quy tai H. Goi M la trung diém canh BC, N la trung diém doan AH, duong thang EF
cat duong tron (O) tai P, Q va cat duong thang BC tai S sao cho P nam giira S va F. Chung minh
rang:
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a) T gidc AOMN la hinh binh hanh.
b) AP? = AQ* = AE.AC.
QE

¢) Ti gidc DMEF noi tidp va — = 9
PS ES

s Huwréng dan. Hinh vé

a) Tw giac AOMN la hinh binh hanh.

Ké duong kinh AK (K nam trén duong tron (0)). Khi d6 AC L CK;BK L AB.

D& dang suy ra BK //CH va CK //BH (cung vudng goc véi mot duong thing).

Tir d6 suy ra BHCK Ia hinh binh hanh. Vi M 1a trung diém BC nén M € HK va MH = MK .
Tam giac AHK c6 M va N lan luot 1a trung diém cua HK va AH nén MN 1a dudng trung binh cua

aAHK . Suy ra MN //AO va MN =%AK = AO.

Vay AOMN la hinh binh hanh.

b) AP? = AQ? = AE.AC.

Tam giac AFH vuoéng tai F suy ra FN = NH . Tuong tu, AAEH vudng tai E nén NE = NH . Nhu
vay NF =NE (1).
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Lai c6 aBFC va aBEC lan luot vudng tai F va E, c6 cac duong trung tuyén lan luot 1a MF va

ME. Do d6 MF = ME:%BC (2).

Tir (1) va (2) suy ra MN la trung truc ciia EF. Suy ra EF L MN (3).
Lai c6 MN //AO, két hop véi (3) suy ra AO L EF hay AO L PQ. Suy ra A la diém chinh giita
cung PAQ, suy ra AP = AQ hay cung AQ bang cung AP.
Mat khéc, AQP = APQ = ACQ (cé4c g6c ndi tiép chin cac cung bang nhau). Nén aAQC « 2 AEQ.
suyra 2E _AQ g Ac - AQ?
AQ AC
Vay AP? = AQ? = AE.AC
¢) Ti giac DMEF ngi tiép va =~ = QE
PS ES
Tt giac BFEC ndi tiép suy ra AEF = ABC.
Tam giac EMC cén tai M nén MEC = ACB.
Suy ra FEM =180° — AEF — MEC =180° — ABC — ACB = BAC.
Tt giac DFAC ndi tiép nén FDM + BAC =180°. Suy ra FEM = FDM =180°
Vay ta gidc DMEF 12 tir giac noi tiép.
Hai tam giac SDF va SEM co:
SDF = SEM; chung DSF nén chung ddng dang

Suy ra SD_SE hay SD.SM = SE.SF .
SF SM

Tir tar giac BFEC noi tiép, ta ciing suy ra SE.SF = SB.SC, tr giac BCQP noi tiép ta ciing co
SB.SQ = SP.SQ.

Suy ra SP.SQ = SE.SF :S_Fzg
SP SE
Viy SF_,_SQ hay SF-SP_SQ-SE __ PF _EQ
SP SE SP SE PS SE

®Bai 4.
b) Cho hai s6 nguyén duong a,b thoa man a’:ib;b®a. Chung minh (a*+b*):ab

c) Tim tat ca cac cap s6 nguyén (x;y) thoa man x(x* —y)+(y-3)(x* +1)=0

> Huréng dan.
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a) Cho hai s0 nguyén dwong a,b théa mén a’ib;b’:a. Chiing minh (a*+b*):ab

Vi a’ib nén a’aiha hdy a*iab. Twong tu, vi b*:a nén b°biab hay b*iab. Tur diy suy ra
(a* +b*):ab.

b) Tim tat cé cAc cdp s6 nguyén (x;y) théaman x(x* - y)+(y-3)(x* +1)=0

—x3+3x*+3 3x+1
X —Xx+1 X —x+1

Tur dé bai x(x2 —y)+(y—3)(x2 +1):0 tardtra y =
(Vi x> —x+1>0voi moi x)

Khi X nguyén, dé y 12 nguyén thi (3x+1):(x* - x+1) do do;

(3x+1)" =(9x* +6x+1) =9(x* - x+1)+ (15x—8)i(X* —x +1) hay (15x-8)i(x* —x+1)
Suy ra 3=[5(3x+1) - (15x—8) J:(x* —x+1)

Nhu vay:

% X —x+1=13=x*-x-12=0=>x=-3 hoidc x=4

Véoi x=-3 thi y :% (khdng nguyén); véi x =4 thi y=-1 (nguyén).

% X —x+1=1=x*-x=0=x=0 hoic
V6i x =0 thi y=3 (nguyén); véi x =1 thi y=5 (nguyén).
Thir lai théy cac nghiém trén déu thoa man. Vay ¢d 3 cap (x;y) théa man yéu cau bai toan Ia (0;
3), (1;5) va (4; -1).
®Bai 5.
a) Cho céc s6 thuc x;y;z théaman 0<x,y,z <4. Ching minh rang:

X2y + Y2X+ 22X +16 > xy? + yz° + 2x°
b) Ban dau trén bang viét 2023 sb thuc. M&i 1an bién ddi sé trén bang 1a viéc thuc hién nhu
sau: Chon ra hai s6 a,b nao dé trén bang, x6a hai sé di va viét thém trén bang sd aTer :
Gia str ban dau trén bang ghi 2023 s6 1 va ta thuc hién lién tiép cac bién doi cho dén khi

A 5 2 A - A A , - M A r 1z 1
trén bang chi con lai mot so, chirng minh rang s6 d6 16n hon P

> Huwréng dan.
a) Cho cac sé thuc x;y;z théa man 0< x, y,z <4. Chirng minh rang:

X2y + YPX+ 22X +16 > xy? + yz° +2x°

Ta co:
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XY+ Y2z + 2°X+16 > xy® + yz° + 2x°

S XY+ Y2+ 7°x+16—xy* —yz° —2x* >0

S)x-Yy)(x—2)(y-2)+16=0

Ta c6 bét dang thic: ab > —%(a ~b)’,va,beR

. (a+b)2
va ab < 1 ,Va,beR

Truong hop 1: Néu x>y ta co (x—z)(y—z)z-%(x—y)2

nén (x-y)(x-z)(y—-z)+16> —%(x— y)3 +16 > —%43 +16>0
Truong hop 2: Néu y > x ta xét

Truong hop 2.1: Néu y >z, taco (x—y)(x-z)> —%(y— z)2

nén (x—y)(x—z)(y—z)+162—%(y—z)3 +162—%43+16¢0
Truong hop 2.2: Néu y < z, ta co: (x=y)(x—2)(y-2)+16=(y-z)(x—2z)(x—Yy)=16

Két hop véi (y—x)(z- y)g—%(z—x)zvéx< y<z

Ta duoc: (y-x)(x-z)(z—y)+16 zi(z—x)2 (x—2)+16 :—%(z—x)3 +16>0

Vay vé6i moi truong hop thi (x—y)(x—z)(y—-2)+16>0 hay
XY+ Y2z + 2°X+16 > xy® + yz° + 2x°

b) Ban diu trén bang viét 2023 s6 thuc. M&i 1an bién dbi sé trén bang la viéc thuc hién nhw

= A Y 4 A > z = A . by oA a A P A a+ b .o
sau: Chon ra hai so a,b nao doé trén bang, x0a hai so di va viet thém trén bang so .Gia

sir ban dau trén bang ghi 2023 s6 1 va ta thuc hién lién tiép cac bién ddi cho dén khi trén

> > BN - A r4 ” - v A 4 7. 1
bang chi con lai mot so, chitng minh rang so do 1é6m hon P
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Trudc hét ta thy trén bang ludn 1a cac s dwong. That vay, ta sir dung quy nap. Ban dau c6 2023
s6 1 déu 1a sé duong. Gia sir sau lan bién ddi thix i, trén bang déu 1a s6 duong. Dén budc bién doi
thir i + 1: Ta chon hai s6 a,b trén bang (theo gia thiét quy nap thi a,b >0, ta x6a hai sb d6 di va

viét thém sb a%;b cung 1a s6 duong. Vay, mdi sé duoc viét trén bang ludn 1a cac sé duong.

Goi T, laténg cac nghich dao cua cac sé thuc con lai trén bang sau budc bién doi thir i (T, 1a tong
nghich dao cua cac sb thuc trén bang khi chua thyc hién bugc bién doi nao) thi:

O budc thir i ta co tong T,. Pén budc thir i + 1 ta x6a di hai s6 a,b va viét Ién bang sb a%b thi ta

co tong T,., va:

i+1

—b)? :
SuyraT,-T. =—us0 (Vi a,b déu I6n hon 0)
ab(a+b)

Nhu vay: T, < Ty <... < T,

Ban dau, ta c6 trén bang 2023 s6 1 nén T, = 2023. Sau 2022 budc thi ta dugc trén bang mot s6 x
ndo dé. Khi d6 T,,,, = % <T, = 2023

Vi ban dau céc sb trén bang déu 1a 1, cac budc x6a bo va thay thé déu chi st dung phép toan cong

va chia, nén sau mdi budc thay sb trén bang luén con lai tit ca cac s6 déu 1a cac sé duong. Nhu
vay x >0.
1 1

Tw dotaco xziz >—
2023 2048 2

Lién hé ti liéu word toan zalo: 039.373.2038 TAI LIEU TOAN HOC



https://tailieumontoan.com/tai-lieu-toan-thcs-1
https://zalo.me/0393732038

