SG GIAO DUC VA PAO TAO DPE THI TUYEN SINH VAO LGP 10
: ' TRUONG THPT CHUYEN PHAN BOI CHAU

NGHE AN : ,\
’ TRUONG THPT CHUYEN - DAI HOC VINH
NAM HOC 2020 — 2021
Mon Toan chuyén
Ngay thi 17/7/2020
Cau 1. (3,0 diém) Thoi gian 150 phit (khéng ké thoi gian phat dé)

a) Giai phuong trinh: 2x [x2 - LZJ —3=3x"+nx
X

YA+ —xy—xy—y=0

Jx+y—1=2y—3x—4

b) Giai h¢ phuong trinh: [

Cau 2. (1,5 diém)

a) Tim tat ca céc s6 nguyén duong x, y va sé nguyén to p thoamin p* —y* =4.

b) Chirng minh rang néu m, » 1a hai s6 tu nhién thoa man 2m* +m = 3n* +n thi 2m+ 2n+1 1a s chinh phwong.
Cau 3. (1,0 diém)

Cho a, b, ¢ 1a cac so thue dwong théa man a + b+ ¢ = 3. Tim gi tri nho nhat cia biéu thire:
P:\/a—i—b +\jb+c +\fc+a.
c+ab a+bc b+ca

Cho tam gidc nhon ABC (4B < AC) ndi tiép duong tron (O). Céc dudong cao 4D, BE, CF cla tam gidc ABC
cit nhau tai H.

Cau 4. (3,5 diém)

a) Chirng minh BC la duong phan gidc cua tam gidc DEF.

b) Goi M la giao diém cua duong thang EF vé6i duong tron (O) sao cho M nim trén cung nho 4B. o, O, lan
lwot 14 tim duwdng tron ngoai tiép tam gidc BMF va CEM. Ching minh rang AM vuéng goc véi 0,0,.

¢) Liy diém K trén doan thing HC sao cho K khic H va C. Puong thing BK cat dudng tron (O) tai diém
tht hai 1a 7 va duong thing CI cat duong thing BE tai diém G. Chimg minh hé thic:

FK BF-BE
SaGFB = E—i_m ACEF*

Trong do S,,,, la dién tich cua tam giac XYZ.

Cau 5. (1,0 diém)

Trong hinh chit nhat ¢6 chiéu dai 149 cm, chiéurong 40 em cho 2020 diém phan biét. Chimg minh rang ton tai
it nhat 2 diém trong s6 2020 diém d cho ma khoang céch gitta ching nhé hon 2 cm.

HET
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LOI GIAI CHI TIET VAO LOP 10 CHUYEN TOAN NAM 2020 TINH NGHE AN
TRUONG THPT CHUYEN PHAN BOI CHAU
THPT CHUYEN DAI HOC VINH

Cau 1.

a) Diéu kién x = 0. Chi y rang x> +x-+1> 0, Vx =0, ta c6 phwong trinh trong dwong:

, 1 1 1) 1
2|+ |-3|x+—|-1=0&2[x+—| —3|x+—|-5=0
X

X X X

1
(:}'[x—i———i—l]

X

2[x+i —5]:0@ (x3+x+l)(2x2—5x+2):0

X

2
&2x'—5x4+2=0& 1-
2

Vay phuong trinh da cho ¢o6 hai nghim x =

N

1
_, xX=
2
x>0
b) Piéu kién: {y>1
2y—3x—4>0

Phuong trinh thit nhét cia hé twong dwong:

2
y=x

e Véiy=x+1 2y—3x—4>0&2(x+1)-3x—4>0< x < -2, diéu ndy mau thuan véi x > 0.

e V6i y=x"= x>1. Thay y=x" vao phuong trinh tht hai cua hé ta duoc:
Ve 1=V 34 e x 2 [x(F 1) 4 - 1= 2~ 34
&2 [x(x —1) =" —4x-3
& (¢ —x)=2,/(x* —x)(x+1) =3(x+1)=0
o (Vo a1 (V¥ v T =0

SAx?—x—-3Jx+1=0
& —10x-9=0& x=5++34 (x>1).

Vi x=5++/34, tacd y=59+10~/34.

Vay hé cho ¢6 nghiém duy nhat (x;3)= (5 1+/34; 59—1—10@).
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Cau 2.

a) Véi y=1taco: p" =5=p=5,x=1.

V61 y=2, tacod: p* =20= khong ton tai x, p thoa man.
Véi y=3, tacd: p* =85=khong ton tai x, p thoa man.
Véi y=4, tacd: p* =260= khong ton tai x, p thoa man.
Véi y=5, tacd: p* =629 = khong ton tai x, p thoa man.

Xét p>6, tacd: v +4=y"+4y' +4)° +4—4y" =(1" + 2)2 —4y’ =(* +2y+2)(»’ —2v+2).

V' +2y+2=p°

S , voi a+b=x vaa, beN".
¥ =2y+2=p

Dodé p*—y' =4 p*=(y"+2y+2)(1* —2y+2)=

Tacd: y>6=2(y"—2y+2)>y +2y+2.

Suyra: p’ =3° =2y +2<p" =y +2y+2<2(3 2y +2)< p(¥’ —2v+2)=p-p’ = p*".

b+1

Do d6: p® < p® < p*™ hay b<a<b+1. Suy rakhong ton tai a, b thoa man.

Vay (x;9;p)=(LL5) 1a bd s duy nhat théa man.
b) Taco: 2m* +m=3n"+n< 2(:112 - nz)—i—(m —n)=n" & (2m+2n+1)(m—n)=n".

Néu n=0 thi m =0 khi d6 2m+2n-+1=1° 1a sb chinh phwong.
Néu n>0, goi d = ged(2m+2n+1,m—n) véi d €N, suyra n*id” = nid.

Ta co: m:(m—n)+nfd:> m:d. Lai co l:(23}:—}—21}—1—1)—2(:1;—1—1)56{. Suyra d=1.

) 2 2n+l=a> . .
Do do (2?}:—1—2!1—}—1)(:11—?1): n ‘(:}{ mE H;; “a volab=nvaa,beN .
m—n=

Tir d6 dan dén 2m +2n+1 la mét s6 chinh phwong.

Cau 3.
Ap dung bat dang thirce AM — GM, ta co:

Py at+b >2\/\ja+b\/b+c\/c+a :\j (a+b)(b+c)(c+a) _ 340,

c+ab ct+ab\Na+bc\b+ca C—l—ab)(a—i—bc)(b—i—ca)

(a—i—b)(b—l—c)(c—i—a) .
(c—l—ab](a—l—bc)(b—i—ca)

Trong d6 O =

Ap dung bat dang thirc AM — GM, ta duoc:
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2

2 2
(c+ab)(a+be) < (c+ab+a+bc) _ [b(a—i—c)—l—(a—i—c)] _ (ate) (b+1)
< 2 J n .
Viét hai bat dang thirc twong tir ta co:
2 2
(a+bc)(b+ca)§(a+b)4(c+l)
2 2
(c+ab)(b+ca)§(b+c)4(a+l) .

Suy ra: (c—l—ab)(a—i—bc)(c—i—ab) < (a—i—b)(b—i—c)(c—i—a)(a—I—l)(b—l—l)(c—l—l).

oo

3 3 3
M (a+1)(b+1)(c+1)< OFEFeFIFIFY  (afbtetd) 6 o
27 27 27

Twr do suy ra: (c—i—ab)(a—l—bc)(c—i—ab)§(a+b)(b+c)(c—i—a):> 0>1.

Dan dén P >3$/0 > 3. Déng thirc xay ra khi va chikhi a=b=c=1.
Vay gia tri nho nhat cia P la 3 dat dwockhi a=b=c=1.
Cau 4.

a) Tt gidc BFHD ndi tiép nén HBF — HDF. Tt gidc ABDE ndi tiép nén ABE = ADE.
Suy ra HDF = ADE hay DA la phan giac cua EDF.
Ma DA 1 BC nén BC laphan giac ngoai cua EDF.

b) Goi L la giao diém cua ME vdi (O).

Ta co: Zﬁa}:% sdm+sd&):m:%(sdﬁ+sd@ iﬁ}:ﬁ.

DeThiToan.net



Khi d6 AML = ABM = ACM.

Xét duong tron (0,) ¢6 AMF = MBF. Suy ra MA 1a tiép tuyén ciia (0,). Suy ra MA | MO, tai M.
Tuwong tu ta ciing c6 AME = MCE nén MA ciing la tiép tuyén cua (0,). Suy ra M4 | MO, tai M.
Do dé M4 1 0,0,

¢) Goi J la giao diém cua KG va FE, N la giao diém cua KC va FE.

Ta co:
FK BF-BE FK BF-BE-sin EBF FK S FK
) =|—+— 1S, = + — |, =|—+2FE 5 =—-5, +5S,
AGFB FC CF . CEJ ACEF FC CF . CE Si]_] ECF ACEF FC S‘___\CEF ] ACEF FC ACEF ABEF
Do d6 yéu cau bai toan twong dwong véi chimg minh:
FK FK
SAGFB = E'SACEF +SABEF At SAGEF + SABEF = E'SACEF +SABEF
FK FK
< Sz T Sapzr = E'SACEF + S sz = Sacer = E'SACEF
1
= E_ SAGEF‘ _ Ed(F’Gc)'GN o GN
FC Sser LypGoyon N
2
Toém lai can chimg minh K _GN (*).
FC CN

FH tanFBH tanECH EH i EBF = ECF

That vay, ta co: = — = e
FK tanFBK tanECG EG ABI = ACI

Ap dung dinh 1y Menelaus cho tam gidc GHK, c¢6 cat tuyén FEJ, ta co:

KF HE GJ _,_ GJ _

————=1= 1.
FH GE JK JK
Ap dung dinh 1y Menelaus cho tam gidc GCK, c6 cat tuyén FJN, ta co:

GN CF JK_| GN_FK

) E
NC FK GJ CN FC

T d6 suy ra (*) ding dan dén ta c6 diéu phai chimg minh.

Cau 5.
I M
AN P B
L/ ° )
® / ~
X
() (o) Q)
|/ \_/ .
D, e | (/: )
— e
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Gia st nguoc lai khong ton tai diém nao c6 khoang cach nho hon 2 em trong 2020 diém da cho. Khi d6 khoang
cach gitra hai diém luén 16n hon hodc bang 2 cm.

Xét 2020 hinh tron c6 tam la céc diém da cho ¢6 ban kinh bang 1 em. Do 2020 diém nay nam trong hinh chir
nhat nén 2020 duong tron nay nam trong hinh chit nhat dwoc mo rong tir hinh chit nhat da cho 1 em vé ca chiéu
dai va chiéu rong. Khi d6 kich thudce hinh chit nhat méi 1a (149+2-1)x(40+2-1)=151x42 = 6242 cm’.

Do khoang cach giita hai diém bat ky khong nho hon 2 em nén cac duong tron nay chi cé thé ¢6 nhiéu nhat mot
diém chung, nghia la téng dién tich cia 2020 hinh tron bang téng dién tich ting hinh tron. Mat khac cac hinh
tron nam tron trong hinh chit nhat mad1 nén suy ra dién tich cua 2020 hinh tron phai nho hon dién tich cua hinh
chit nhat maoi.

Ta c6 dién tich cua 2020 hinh tron la 20207-1° = 6242,8 em” > 6242 (7 =3,14). Diéu nay ching t6 dién tich
hinh chit nhat nho hon t6ng dién tich céc hinh tron. Do d6 diéu gia str la sai.

Viy ta c6 diéu phai chimg minh.
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