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PE CHINH THUC MON THI: TOAN CHUYEN
Ngay thi: 17/07/2020
é thi gom 01 trang oi gian lam bai: phiit (khéng ké thoi gian giao dé
(Pé th 01 Th lam bai: 150 phit (khong ké th d
(1,0 diém)
z s aA1a b
Cho ba s6 duong a,b,cthoa man dicu kién - +—% —2020.
b+c c+a a+b

2 2 2
L 2 b
Tinh gia tri ctia biéu thuc P=( 4 +-< }:(a+b+c).

b+c c+a a+b
(2,5 diém)
a) Giai phuong trinh v2x> +x+9 +v2x> —x+1=x+4.

2 _2xy=8x" —6x+1
b) Gidi hé phuong trinh {7 0 o0 0T

Y =x" +8x" —x+1
(1,5 diém)

Cho tam gidc nhon ABC (AB < BC < CA)ndi tiép dudng tron (O). Tir Aké duong thing song
song véi BC cit (O) tai 4,. Tir B ké duong thing song song v6i AC cit (O) tai B,. T C ké
duong thang song song voi AB cit (0) tai C,. Chung minh rang cac duong thang qua A,B,,C
lan luot vudng goc v6i BC,CA, AB dong quy.
(2,0 diém)

2 g2

e , . N a +b (a —b)z
a) Cho 2 so0 thyc a,b. Ching minh rang: 2ab+————.
2 a +b +2

b) Cho hai s6 duong a,b thoa méan diéu kién a+5<3.
Tim gia tri nho nhét cta biéu thic: Q=b—a +2+% .
a

(2,0 diém)

Puong tron (/) ndi tiep tam gidc ABC ti€p xuc vdi cac canh AB, BC,CA lan luot tai D, E, F.
Ké duong kinh EJ cua duong tron (7). Goi d 1a dudng thing qua A4 song song voi BC . Pudng
thrfmg JD cit d,BC lanluottai L,H .

a) Chung minh: E, F,L thang hang.

b) JA, JF cit BC lan luot tai M,K . Chimg minh: MH = MK .

(1,0 diém)

Tim tat ca cic s6 nguyén duong x, y théa man phuong trinh 3* —y° =1.

HET




Cau 1:

Cau 2:

Loi gidi tham khdo
Cho ba sb duong a,b,cthoa man diéu kién a . b P 2020.
b+c c+a a+b
2 a’ b’ c’
Tinh gia tri cta biéu thic Pz( + + ]:(a+b+c).

b+c c+a a+b

Huong dan giai

2 2 2
p=| % 4 b +-5 (a+b+c)
b+c c+a a+b

- a( a +1—1j+b( b +1—lj+c( ¢ +1—1j. !
| \b+c ct+a a+b a+b+c
a+b+c a+b+c a+b+c 1
=| a. —a+b. -b+c —c|.
b+c c+a a+b a+b+c
= (a+b+c)[ a , b ¢ j—(a+b+c).
i b+c a+c a+b a+b+c
b 2020-1=2019
b+c a+c a+b
(2,5 diém)

aﬂﬁﬁpmnmgumhJZﬁ+x+9+JZﬁ—x+l=x+4
?—2xy=8x"—6x+1
b) Giai hé phuong trinh {7~ >~ or TPFTL
P =x +8x" —x+1
Huéng dan gidi
a. J2f+x+9+J2ﬁ—x+1:x+4
Diéukién xeR.
a=~2x*+x+9>0 4 -p’
=
b=~2x"—x+1>0

Khi d6 phuong trinh tr¢ thanh

2 2

Pit

=x+4

a+b=

& 2a+b)=(a—b)a+b) < a—b=2(do a+b>0)
Do d6
V2 +x49 V262 —x+1=2 V22 +x+9 = 24++/2x> —x +1

S22+ x+9=442x" —x+1+4y2x* —x+1

x>-2
S 22x —x+ =x+2©{

42x* —x+1)=x>+4x+4

x=>-2
>0 =0 x=0
, & = 8
Tx"—8x=0 8 x=—
X:7 7



Cau 3:

b y* —2xy =8x> —6x+1(1)
Y =x +8x" —x+1(2)
\ . , 2 ) y—x=3x-1 y=4x-1
Tur phuong trinh (1) tacd (y—x)" =Gx-1)" < =
y—x=1-3x y=1-2x
V61 y =4x—1, thay vao (2) ta dugc
Ax—1 =x"+8x" —x+lox -8x* +7x =0 x(x* -8x+7)=0
x=0=>y=-1
x=0
=1 S|x=1=>y=3
x —8x+7=0
x=T=y=27
V61 y =1-2x, thay vao (2) ta dugc

(1-2x) =x"+8x" —x+1< x” +4x* +3x =0 < x(x* +4x+3) =0

x=0=>y=1
x=0
=1 S|lx=-1=y=3
x +4x+3=0
x="3=>y=7

(1,5 diém)
Cho tam gidc nhon ABC (AB < BC < CA)ndi tiép dudng tron (O). Tir Aké duong thing song

song v6i BC cit (O) tai 4,. Tir B ké duong thing song song v6i AC cit (O) tai B,. T C ké
duong thang song song voi AB cit (O) tai C,. Chung minh rang cac duong thang qua A,B,,C
lan luot vudng goc v6i BC,CA, AB dong quy.

Hudng dan gidi
A A A,
y K
H 0
4 4
B ¢ c

Goi H 1a tryc tim cua tam giac ABC va OH ciat duong thang qua 4, vudng goc véi BC &
diém K. Goi M latrung diém A4, thi OM 1 A4,. Suyra OM | BC.

Mait khac, tir gidc AHKA, 1a hinh thang vi AH || 4K nén ta c6 OM la duong trung binh, kéo
theo O 1a trung diém HK hay noi cach khac, duong thing qua A, vudng gbéc vé1 BC sé€ di qua
diém ddi xtng véi truc tdim H cia tam giac ABC qua O.

RO rang diém nay binh dang vé1 B,C nén hai duong qua B,,C, lan lugt vuong goc voi CA, AB

ciing di qua K. Vi thé nén ta c6 cac duong thang ciia dé bai dong quy ¢ K.



Caud: (2,0 diém)
2 2

X , . M a +b (a —b)2
a) Cho 2 so0 thyc a,b . Ching minh rang: 2ab+————.
2 a +b +2

b) Cho hai s6 duong a,b thda man diéu kién a+b<3.

N SR 20 7
Tim gia tri nho nhat cua biéu thitc: Q=b—-a +_+E .
a
Huéng dan gidi
2 2

e , . M a +b (a —b)2
a) Cho 2 s6 thuc a,b. Chiing minh rang: 2ab+————.
2 a +b +2

Ta co:
2 2 A AL At
T U S U W )
a +b"+2 2 a +b"+2

1 1
i C el o

b) Cho hai s6 duong a,b thoa man didu kién a+b <3
Tim gi4 tri nho nhét cia biéu thic: O =b—a+ 20 +% .
a

Tacod: —a=>b—-3 nén Q=b—a+§+12b+b—3+£+l=2b—3+£+Z
a b 3-b b 3-b b

=5(3-b)+ =L 4 7h+ 18 z2\/5.(3—b).ﬂ+2\/7b.z—18=16
b 3-b b

:Qmin :16
5(3-b)=-22

3-b

Dau bang xay ra khi =>b=1=a=2.

7h=1
b

Cau5: (2,0 diém) , , ‘
Puong tron (/) ndi ti€p tam gidc ABC ti€p xtc voi cac canh 4B, BC,CA lan luot tai D, E,F.
Ké duong kinh EJ cua duong tron (7). Goi d 1a dudng thing qua A4 song song voi BC . Pudng
thang JD cit d,BC lan luottai L, H .
a) Ching minh: E, F, L thing hang.
b) JA, JF cit BC lan luot tai M,K . Chimg minh: MH = MK .

Huéng dan gidi
a) Ta c6 JE la duong kinh cua (/) nén . | ;
JDE =90° vi tam giac HDE vuéng & D.
Chu y rang BD = BE , do cung 1a tiép tuyén F
ké tir B d&én (/) nén BD = BH (tinh chét D
trung tuyén Gng v6i canh huyén).
Do do6 tam giac BHD can ¢ B. i B I M 3

Vi AL||BH nén hai tam gidc ADL va BDH dong dang, kéo theo ADL cin & A hay
AL = AD = AE.

Vi AL|| CE nén LAF = FCE , ma hai tam gidc ALF,CEF déu can c6 cac goc & dinh bang nhau

nén chung déng dang. Suy ra AFL = CFE , kéo theo L,F,E thiang hang.



Ciu 6:

b) Kéo dai JF cat d & T thi twong tu cau a, ta co 7, D, E thang hang va
AT = AD = AF = AL.

AL AJ AT
MH JM MK’
Tim tit ca cac s6 nguyén duong x, y thoa man 3*—y° =1.

Theo dinh ly Thales véi d || BC thi ma AT = AL nén MH = MK.

Huéng dan gidi
Tacd 3* = y* +1=(y+1)(»* — y+1).Do d6, ton tai cac sd ty nhién u,v sao cho

y+1=3"
yz—y+1:3v.

Vi y+1>1 nén 3“>1 hay u >1. Rat y =3" -1, thay vao phuong trinh dudi, ta c6
(3" =1 -=(3“=1)+1=3" hay
3% -3.3" +3=3" 3" 3" +1=3""
Vi vé phai nguyén nén ta phai c6 v—1>0 hay v>1. Tuy nhién, néu v—1>0 thi 3" chia hét
cho 3, trong khi vé trai khong chia hét cho 3, vo ly. Do do, v=1 hay
YV —y+l=3)y" —y=2.
Giai ra dugc y =2. Thay vao dé bai, ta duoc 3* = y +1=9 nén x=2.

Vay nén tat ca cac nghiém cta phuong trinh da cho 13 (x, y) = (2;2).

HET
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