SO GIAO DUC VA PAO TAO PE THI CHUYEN PHAN BQI CHAU 2020
NGHE AN NAM 2020 — 2021
Mén : TOAN
Ngay thi 21/7/2020

DE CHINH THUC Thoi gian lam bai: 150 phiit

Ciu 1 ( 6 diém )

\ 1
a) Giai phuong trinh: 2x[x2 +2j—3 =3x"+x
X
X +x’+y —xy-xy—y=0

\/;—i-\/y—l :\/2y—3x—4

b) Giai hé phuong trinh:{

Cau 2 (3 diém)
a) Tim tit ca cac sb x,y e Z* va sd nguyén t6 p thoa man p* —y* =4

b) CMR: néum, n 13 2 s6 ty nhién thoa man: 2m* +m =3n>+n thi 2m+2n+1 1a s6 chinh
phuong

Cau 3 (2 diém) Cho a,b,c >0 thoaman a+b+c=3. Tim gia tri nho nhét cta biéu thuc:

\/ a+b \/ b+c \/ c+a

P= + +

c+ab a+bc b+ca

Ciu 4 ( 7 diém ) Cho tam giac nhon ABC c6 AB < AC ndi tiép dudng tron (0). Céc
duong cao AD, BE, CF cat nhau tai H.

a) CMR: BC la phan giac ngoai cua tam giac DEF
b) Goi M 1a giao diém ctia dudng thiang EF véi (O) (M thudc cung nho AB). O, O; 1an
lrot 13 tAm dudng tron ngoai tiép cac tam giac BMF va CME. CMR: 0,0, LAM
¢) Lay K trén doan HC(K #C, H), goi I 1a giao diém ctia BK véi (O) (I #B), G la giao
FK BF- BE)

ACEF

diém cua duong thing CI véi BE. CMR: S, ... =| —— + - 2~
g g AGFB (FC CF-CE

Ciu 5 (2 diém ) Trong hinh chit nhat co chiéu dai béng 149¢m, chiéu rong béng 40cm
cho 2020 diém phan biét. CMR: ton tai it nhat 2 diém trong s6 2020 diém da cho ma
khoang cach gitta chung nhé hon 2cm.
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PAP AN PE THI CHUYEN PHAN BQI CHAU 2020
NAM 2020 — 2021
Mén : TOAN
Ngay thi 21/7/2020
Thoi gian lam bai: 150 phut

Ciu 1 (6 diém ) a) Giai phuong trinh: 2x[x2 £l

2
X

j—3=3x2+x

X +x’+y —x’y-xy—y=0

\/;+\/y—l :\/2y—3x—4

b) Giai hé phuong trinh:{
Gidi:
a. Nhan thay x = 0 khong phai nghiém cua pt. Chia 2 vé cho x ta dugc:

2(x2+12]—3:3x+1<:> 2(x+1)2 —3(x+1)—520@[2(x+1)—5][(x+1)+1]=0.
X X X X X X

x=2
:>2(x+l)—5=0:> 1 (Do x+122>1).Vay S:{l;z}
X X=— X 2
2
>0
Y+x’+y —x’y—xy—y=0 (1 x
b. {f yorymwer=00 pexp s
x+y-1=2y-3x-4 (2) 2y 3r-430

Taco: )y —(+x+)y+x’(x+)=0 (y—x")(y—-x-1)=0
“Trwong hop 1: y=x+1, thay vao diéu kién suy ra: 2(x+1)-3x—-4>0< x< 2.

Mau thuan véi diéu kién x> 0. Suy ra hé phuong trinh v6 nghiém.

*Trwong hop 2: y=x", thay vao pt (2) ta duoc: Jx ++/x2 —1=2x —3x -4
Do 2 vé > 0, binh phuong 2 vé ta dugc: x+2(x> —1)x + x> —1=2x> —3x—4
& 2J(x* —Dx =x*—4x—3. V& tradi >0 nén x*—4x-3>0.Kéthop x> 0= x>2+/7.

Binh phuong 2 vé va thu gon ta duoc: 4(x* —x) = (x2 —4x - 3)2
o x =122 +10x +28x+9 =0 < (x* —2x—=1)(x* =10x=9) = 0

Giai, d6i chiéu v6i PKXD va x> 2++/7 ta thu duge x=5++/34 ;1 =59+10v/34

Vay hé phuong trinh ¢6 nghiém (x; y) = (5+~/34;59+10+/34) ; y =59 +104/34

Ciu 2 (3 diém ) a) Tim tit ca cac sb x, y e Z* va sd nguyén t6 p thoa min p* —y* =4

b) CMR: m, n 13 2 s6 ty nhién théa man: 2m’> +m=3n>+n thi 2m+2n+1 1a s§ chinh phuong
Giai:
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a) p'-y' =4 p =y +4=(0"+2)" -4y = (' -2y +2)()" +2y+2).
*Xét y=1=>p"=5=>p=5x=1(t/m), tatim dugc bd (x, y,p) =( 1; 1; 5)
*Xét y=2=>p* =20=>L do p nguyén td,

*Xét y=3=>p* =85=>L do p nguyén to,

*Xét y=4=>p*=260=>L do p nguyén td,

*Xét y=5=>p*=629=>L do p nguyén t6,

P 2y+2=p° (1 _
y oo P (),V('n a,be N;1<a<bja+b=x

*Xét y2 6 suyra:y  —2y+2>2 =>
Y +2y+2=p" (2)

Do y26=>)"-6y+2>0va p>2.Suyra:
pr<p =V +2y4+2<(V 2y +2)+ (1 =6y +2)=2()" -2y +2)<2p“ < p*'

Hay: p’<p’ <p™ & a<b<a+1.Voly, loai

Vay gia tri can tim la: x,y,p)=(1;1;5)

b) Tacod: 2m* +m=3n"+n< 2(m° —n’)+(m—n)=n> < Cm+2n+1)(m—n)=n’

* Xétn=0=>m=0. Khi d6 2m+2n+1=1=1*(dpcm)

*Xétn>0. Goi 2m+2n+1,m—n)=d;d e N*. Khi d6: n> = Qm+2n+1)(m—-n)'d* = n'd
S>m=m-n)+n:d =2m+2n:d =>1=2m+2n+1)—-2m+2n):d =>d =1

2m+2n+1=d?

Vay (2m+2n+1,m—n)=l:>{ s(a,b)=1;a,be N*;ab=n

2
m—n=>b

Khi d6 2m+2n+1=a’1a sb chinh phuwong (dpcm)

Cau 3 (2 diém) Cho a,b,c >0 théa man a+b+c=3. Tim gia tri nho nhét cta biéu thuc:

\/a+b \/b+c \/c+a
P= + +
c+ab a+bc b+ca

Giai:

Ap dung bat dang thirc AM-GM ta c6:

4(c+ab)a+bc)< (c+a+ab+bc) = [(a +c)(b+ 1)]Z
4b+ac)c+ab)< (b+c+ac+ab) = [(b +c)(a+ 1)]2

4(a+bc)b+ac)< (a+b+ac+bc) = [(a +b)(c+ 1)]2
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Nhan vé vé6i vé ta duoc
[8(c +ab)(a+be)b+ca)| <[(a+b)b+c)c+a)] [(a+1)b+1)(c+D]

(@+b)b+c)c+a) 8 @
(c+ab)a+bc)b+ca) (a+1)(b+1)(c+1)

Ap dung bt dang thirc Cauchy cho 3 s6 duong ta co:

6=a+1+b+1+c+1233(a+1)(b+1)(c+1) =8> (a+)(b+D)(c+1) @

p:\/“”’ +\/b+°’ +\/C+“ z3i/\/ (@tb)broleta) 5 4o (1) va (2))

c+ab a+bc b+ca (c+ab)(a+bc)(b+ca)

Déau “="xdyrakhi a=b=c=1.Vay P =3 khi a=b=c=1

1n

Ciu 4 ( 7 diém ) Cho tam giac nhon ABC c6 AB < AC ndi tiép duong tron (0) . Céc
duong cao AD, BE, CF cit nhau tai H.

d) CMR: BC la phan gidc ngoai cua tam gidc DEF
e) Goi M 1a giao diém cua duong thing EF véi (O) (M thudc cung nhé AB). Oy, O, lan
luot 1a tAm dudng tron ngoai tiép cac tam gidc BMF va CME. CMR: 0,0, LAM
f) Ly K trén doan HC(K #C, H), goi I 1a giao diém ctia BK véi (O) (I #B), G 1a giao
FK BF-BE

+ j ACEF

diém cua duong thing CI véi BE.CMR: S;... =| —— + —
" 8 gy AGEE (FC CF-CE

a. Do tir giac BFHD ndi tiép suy ra: HBF = HDF (t/c gdc noi tiép)
Do tir giac ABDE néi tiép suy ra: MABE = ADE

Tir day suy ra: HDF = 4DE . Hay DA 1a phan giac goc EDF

Ma BC LDA, nén BC la phan gidc ngoai EDF (dpcm)
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b. Goi L=(0)nME.Cbd: HEM = ;(sd UM +sd €L)
(t/c gbc co6 dinh bén trong dudong tron)

Va ABC = ;sd ALc = ;(sd UL +sd @'L) (t/c goc noi tiép)

Ma tir giac BFEC noi tiép suy ra: AEM = ABC

Tu day suy ra: AM = AL . Khi d6: AML = 4BM = Hcm

Xét duong tron (Oy) co: AMF = MBF . Suy ra:

MA 1a tiép tuyén cua (O;) = O|M LAM

Tuong tu xét duong tron (O7) co: AME = MCE . Suy ra: MA 1a tiép tuyén cua (O,)
= 0O,M LAM

Keét hop lai suy ra O;0, LAM (dpcm)

c. Goi1 J=KGNFE;N=KCNFE;
Diéu phai chimg minh twong duong véi:

Sy = (FK . BF-BESin EBFJ S [ FK _ Siger ] S do BBF = BCF

FC CF.CE.Sin ﬁCF FC  Sicr
FK FK
=t SAGFB = ESACEF + SABEF g SAGEF + SABEF :E SACEF + SABEF
FK FK B Sicer  GN

AGEF FC ACEF FC SACEF NC ( )

Ta s€ chung minh (*) dang. That vay:

Ap dung ti sé luong giac vao cac tam giac vuéng BFH, BFK, CHE, CEG ta co:
FH tanFBH tan ECH EH
FK  tan FBK tan ECG EG

Ap dung dinh 1y Menelaus cho:

do EBF = ECF va MBI = AcI

KF HE GJ | _ GJ _
FH EG JK JK
GN CF KJ GN FK GJ
———=l=2—=— (do —=1)
NC FK JG NC FC JK

+ AGHK c6 cat tuyén laF,E,J: 1

+ AGCK c6 cat myén laF,J, N:
Vay (*) dung. Suy ra dpcm

Cédu 5 (2 diém ) Trong hinh chit nhat c6 chiéu dai bang 149cm, chiéu rong bang 40cm
cho 2020 diém phan biét. CMR: ton tai it nhat 2 diém trong s6 2020 diém da cho ma
khoang céch gitra chiing nho hon 2cm.

Gidi:

Ta chirng minh bai toan bang phuwong phap phan chimg.

Gia str khong ton tai 2 diém nao ma khoang cach nhé hon hodc bang 2cm. Khi d6 do dai
2 diém bat ky trong 2020 diém da cho déu 16n hon hoic bang 2.
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Xét 2020 hinh tron ¢ tam 1a cac diém da cho c6 ban kinh bang Iecm. Do 2020 diém trén
nam trong hinh chit nhat ABCD nén tat ca cac hinh tron ndy s& nim trong hinh chit nhat
duoc mo rong so véi hinh chit nhat da cho Iecm vé mdi phia.

Khi d6 kich thudc hinh chit nhat méi MNPQ s€ 1a (149+2.1) x (40+2.1) = 151 x 42cm.
Do khoang céach giita 2 diém bat ky > 2cm nén cac hinh tron nay khong bi chom 1én nhau
(<1 diém chung). Khi d6 dién tich tat ca cac hinh tron ndy s& nhé hon dién tich hinh chi
nhat moi.

Ma dién tich 2020 hinh tron 1a: 2020 R? =2020r = 6242,8(cm®) (14y 7 =3,14)

Dién tich hinh chit nhat MNPQ 1a: 151.42 = 6242 (cm®) < 6242,8(cm’) . Vo ly

Vay diéu gia sir 12 sai. Suy ra ton tai it nhat 2 diém trong s6 2020 diém d4 cho ma khoang
cach gitta chung nho hon 2cm (dpcm)

M [+] QN
VAN :

\/@ @ 1
©)
Y%
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