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. Thoi gian: 150 phut
Cau 1. (2,0 diém)
Trong mit phing toa do Oxy,choparabol (P): y = x’ va dudng thing
(d):y=2(m+1)x+3v6i mla tham so
1) Tim toa d6 diém A thudc (P)sao cho do dai doan thing 04 =2+/5
2) Tim tat ca cac gia tri ctia tham s6 m dé dudng thing (d )cét parabol (P)tai
hai diém phén biét c6 hoanh do x,,x,thoa man diéu kién
X7 —2mx, +2x, — x,x, =2
Cau 2. (2,0 diém)
1) Gidi phuong trinh: (x> +x +4) +8x(x* +4)+23x =0

2Jx+y +2{x—y=4+x" -y
2) Giai hé phuong trinh : Y Y v
2Wx+3y=6
Cau 3. (2,0 diém) , o , ‘
1) Chimg minh rang khi lay 1011 s6 bat ky tir 2020 s6 nguyén dau tién, ta
ludn tim duoc 2 sb x,y(x>y)tr 1011 sd sao cho xiy
2) Tim tit ca cac s6 nguyén x, y thoa méin phuong trinh :
X —x'y—-4y —y=1
Cau 4. (1,0 diém) , , 9
Cho a,b,cla céc so thuc duong. Tim gia tri nhé nhat cia bicu thic:
3(ab+bc+ca)+ (a+b+c)3
a’+b*+c abc
Cau 5. (3,0 diem) ‘
Cho tam gidc ABCnhon ¢c6 AB < AC,dudng cao AH.Goi1 D, E'lan luot la
hinh chiéu vudng goc ctia H 1én 4B, AC.Pudng thang DE cit tia CB tai M.
Puong thing MA cat duong tron duong kinh AH tai [ (1 # A). Céc duong thang
BI va AC cét nhau tai N.Chiing minh réng:
1) Cac tir giac ADHE va BCEDn0i tiép dudng tron
2) AMBI [JAMAC,ANAI [1ANBC
3) MB.MC + NA.NC = MN?

pP=




PAP AN
Cau 1.
1)  Goi A(x,;y,),vi Ae(P)néntaco: y, =x;

2
x; =4
Khid6 25 =04=[x} + )% =[x} +x} & 22 +x}-20=0c| "
x, ==5(ktm)

Véi xfl =4=x,=2=y, =4
Vay A(2;4)hodc A(-2;4)

2) Phuong trinh hoanh d6 giao diém (P) va (d) 1 :

x’ :2(m+1)x+3<:> x’ —2(m+1)x—3:O(*)

Vi ac < 0nén (*) c6 2 nghiém phan biét véi moi m. Do d6 (d )ludn cat (P) tai hai
diém phan biét véi moi m

L . ) x1+x2:2(m+1)
Khi d@o, theo Vi — et ta co:

xx, =3
Mt khéc ta ¢6 : x; —2(m+1)x, —3=0(vi x,1a nghiém cia (*)). Khi do:
X7 —2mx, +2x, — x,x, =2
S xp = 2mx, = 2x, +2x, +2x, —x,x, —3=—1
& X —2(m +1)x1 +2()c1 +x2)—x1x2 —-3=-1
< x) —(x1 +x2)x1 +2(xl +x2)—x1x2 +xx, =-1
= Z(xl +X,)—xx, =—1
©22(m+1)+3=-14m=-—8 m=-2
Vay m=-2
Cau 2.
\ 2 > 2 2

1) Giai phuong trinh (x +x+ 4) + 8x(x + 4)+ 23x" =0
+) V61 x =0= VT # VPnén 0 khong 1a nghiém cia phuong trinh
+)Véi x # 0ta co:
(¢ +x+4)+8x(x* +4)+23x° =0

2
@(x+i+1j +8(x+ij+23:0
X X

@(t+1)2+8t+23=0(t=x+fj
X

c>(t+4)(t+6):0c>ﬁz:z

*)t:_4:>x+i:—4c>x2+4x+4=0C>x=—2(tm)
X

*)x=—6:>x+i=—6c>x2+6x+4=0c>x=—3ix/§(tm)
x



Vay phuong trinh c6 3 nghi¢ém x=-2;x=-3— \/g;x =-3+4/5

2Jx+y+2Jx—y=4+x* =1 (x>0;y>0
2) Giéihéphu:orngtrinh{ XFyroyx—y VX y(x y j

2Jx+3y =6 X2y
Ta co:
2Jx+y +2\x—y =4+ x’ -y & \/xz—yz—2\/x—y)—(2«/x+y—4)=0

<:>\/x—y(\/x+y—2)—2 \/m—2):0
& (x+y-2)x-y-2)=0

x+y-2=0 {x+y—4 {y—4—x
= & P
Jx—y-2=0 [x-y=4 |y=x-4
*y=4-x=20x+3fy =6 2/x+3/4-x=6(0< x< 4)
& dx+9(4—x)+12x(4—x) =36 = 12/x(4 - x) = 5x

x=0
& 144x(4-x)=25x" © x(169x-576)=0 < 576
X=—
169

Hy=x-4=20/x +3y =6 = 2Jx +3/x -4 =6(x> 4)
4x+9(x—4)+12 4)=36<12 4)=72-13x 4<x< 2
& dx+9(x—4)+ 12 x(x—4) =36 > 12/x(r—4) = x( x< 3)

& 14dx(x—4)=(72-13x) < 25x* —1296x+5184 =0

| 648144414 548 — 14414
= (tm)=y = (tm)
25 25
=
644 + 14414
xX= (ktm)
i 25
_576 | _648-144\14
Vay hé phuong trinh c6 2 nghiém 169 Vs 25
y 1001 548144414
169 |V~ 25

Cau 3.
1) Xét 1011 86 a;,a,,as,......a,,, bat ky tir 2020 s6 nguyén duong dau tién
Pit a, = 2"b.,khi d6 ta c6 101156 1& b;b,;b;;......:0,,,
Ma trong 2020 s nguyén duwong dau tién chi ¢6 1010 sb 1& nén ton tai b, =b,
Khi d6 x=a,=2";y=a,=2"b (x> y). Suy ra xchia hét cho y



2) Taco:
X —x’y—4y’ —y:1<:>1+y:(x3 —8y3)—(x2y—4y3)
= 1+y:(x—2y)(x2 +2xy+4)/2)—)/(x—2y)(x+2y):(x—2y)(x2 +xy+2y2)(*)
Hy+1=0=>y=-1

:>(*)c>(x+2)(x2—x+2)—0<:{
Hy+l1z0=>yz -1 () e’ +xy+2y° eU(y+1)
2
‘y+1‘2 x2+xy+2y2:(x+%yj +%yz>y2
{yz—y—l<0 {y:()
= =
y=1

Hy=0=>x =l x=1

x+2=0 |:x=—2
=

X =x+2=0 xed

2
(doye D,y2+y+1=(y+l) +§>O)
Y +y+1<0 2) 4

x—2=1
=1 —2)(x? 2)=2
+Hy=1=(x )(x + X+ ) @{x2+x+2:2

2
@xe@{d0x2+x+2:(x+%j +%>O]

Vay phuong trinh c6 hai nghiém nguyén (x; y): (—2;—1),(1;0)
Cau 4.
1 9

Voi a,b,c > 0ta chirng minh dugc l+l+—2 _
a b ¢ a+b+c

1 9 (a+b+c)3 9(a+b+c)2
> = >
abc (a +b+ c)(ab + bc + ca) abc ab + bc + ca

P> 3(ab+bc+ca)+9(a+b+c)2 _3(ab+bc+ca)+9[(az+bz+C2)+2(ab+bC+Ca)]
 dr+br+ ab+bc+ca  a*+b +c ab+bc+ ca

3(ab+bc+ca) 9(612+bz+02)
= —— 5+ +18

a +b +c ab + bc + ca
_3(ab+bc+ca a2+b2+02j+6a2+b2+02)

—

+18

at+b*+c*  ab+bc+ca ab + bc + ca

Lai c6 a,b,c > 0ta ching minh duoc

2 2 2
a +b +c

Clz+b2+022 ab+bc+ca=>——2>1
ab+bc+ ca

. ab+bc+ca at+b*+ct
Va > —— + >2
a +b +c ab+bc + ca




Vay P>3.2+6.1+18=30.Dau "="xay ra khi va chikhi a=b=c
Cau S.

N

1) Tu giac ADHE c6 ADH + AEH =180° = ADHE ndi tiép duoc
Ta c6 LAHD = ZAED ( ADHE 1 tit giac ndi tiép)
— AHD = ABC (cing phu véi BHD)=> AED = ABC
Vay ti giac BCED 1a tir giac noi tiép
2) Tac6 ADHE ndi tiép (cmt) ma UDH =90 (gt)nén AH la duong kinh cua
duong tron ngoai tiép ttr gidac ADHE, lai ¢6 I thude dudng tron duong kinh
AH nén 5 diém A,D,H,E,I cung thudc duong tron duong kinh 4AH)
Do d6 4HD = /MID (cing bu véi ZAID)ma LAHD = /ABC(cmt)
— /MID = ZABC . Vay BDIM ndi tiép = /MBI = ZMDI
Mit khac AEDI ndi tiép (cmt) = ZMAC = ZMDI (cung bu v6i ZEDI)
— /MBI = ZMAC
Xét AMBI va AMAC :M chung; MBI = MAC(cmt) = AMBI IAMAC(g — )
— MIB = MCA,lai ¢6 : MIB = NIA (d6i dinh)= ZMCA = /NIA
Hay /NIA= /NCB
Xét ANAIva ANBCcé: N chung; NIA = Z@CB(cmt)
Vay ANAI OANBC(g - g)

3) Tac6: MCA = MIB(AMBI IAMAC)



ZMIB > ZMNB (gbc ngoai tam giac MIB) = MCA > MNB

Ké tia CK (K € MN )sao cho MCK = /MNBVi /MCA> /MNB(cmt)
= /MCK < /MCA = /MCN = K nim gitta M va N. Do d6 MN = MK + NK (1)

Xét AMBN va AMKC c6: ZM chung; ZMCA = ZMNB (céach v¢)

Nén AMBN UAMKC(g.g) = MB _ME _ MBMC = MK .MN(2)
MN MC

Lai c6: ZMKC = ZMAC = ACMK 1a tir giac ndi tiép

= LAMK = ZACK hay /NMA= /KCN

Xét AMAN va ANKC co: N chung; ZNMA= ZKCN (cmt)

NA _NK

Vay AMAN [JACKN(g.g) = N Ne NA.NC = NK.MN(3)

Tu (1), (2), (3) ta co:
MB.MC = MK .KN + NK.MN =(MK + NK).MN = MN’



