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Cau 1 (2,0 diém).

vol x>0.

a) Cho biéu thirc 4= [

Vx+2  2Jx+8) X —xx+x -l
x—Jx+1 xJx+1 Jx+3

Rt gon biéu thirc 4 va timx dé 4=6.

~ b) Chimg minh ring véi moi s6 nguyén dwong n, s6 M =9.3" -8.2* +2019 chia
hét cho 20.
Cau 2 (1,0 diém).

Cho parabol (P):y=-x va duong thing (d): y=x+m—2. Tim tit ca cc gi tri
ctia tham s m dé (d) cit (P) tai hai diém phan biét lan luot c6 hoanh do x,,x, théa man
xP+x; <3,

Cau 3 (2,0 diém).
a) Giai phuong trinh x* —/x* —4x =4(x+3).
e Xy +4x+2y=3
b) Giai h¢ phuong trinh
x> +7y° —4xy+6y=13.
Cau 4 (2,0 diém). ‘ ,

Cho hinh binh hénhﬂABCD c6 goc A nhon. Goi H, K lan lugt 1a hinh chicu vuong
goc cua C lén cac duong thang AB, AD.

a) Chimg minh AB.AH +AD.AK =AC*. 7

b) Trén hai doan thang BC, CD lan lugt léy hai diem M, N (M khac B, M khac C)
sao cho hai tam giac ABM va ACN c¢6 di¢n tich bang nhau; BD cat AM va AN lan luot tai

E va F. Chiing minh w+w:1 va BE + DF > EF.
BC DC

Cau 5 (2,0 diém).

Cho tam giac nhon ABC (AB < AC) ndi ti€p dudng tron (O) va co truc tdm H.
Ba diémqD, E, F lan luot 1 chan cac QUéng cao v tr A, B, C cua tam giac ABC. Goi I la
trung diém cua canh BC, P la giao diém cua EF va BC. Duong thang DF cat duong tron
ngoai tiép tam gidc HEF tai diém thur hai 1a K.

a) Chimg minh PB.PC = PEPF va KE song song voi BC. q

b) Buong thang PH cat duong tron ngoai ti€p tam giac HEF tai diém th hai 1a Q.
Chtrng minh tr gidc BIQF noi ti€p dudng tron.
Cau 6 (1,0 diém). , q

Cho ba s6 thuc duong a,b,c théa man abc =1. Tim gid tri nho nhat cua bi€u thirc
(1+a) +b*+5 +(1+b)2 +c*+5 .\ (1+¢) +a*+5

ab+a+4 bc+b+4 ca+c+4
-HET




HUONG DAN GIAI VA BIEU PIEM DU KIEN:

Phin

Noi dung

Pieém

Caul
(2,0a)

Vo1 x>0, taco:
o[ xr2 2dx48) 2 —xxax -
x—\/;+l xvx +1 \/;—1-3

(\/;+2)(\/;+1)—2\/;—8.x\/;(\/;_l)+(\/;_l)
(\/;H)(x—«/;ﬂ) Ji+3
_ crdrr2-2x -8 (1) (Va1

xvx +1 \/;—1-3

= (x+3Vx —2x -6)-

N
N

x—1
x+3
1

- -2)(r )

x+3
=(Vx-2)(vx-1)
= x—3Jx+2
A=6<x-3Jx+2=6x-3Jx-4=0
Sxtlr—4fx-4=0c (Vx-4)(Vx+1)=0
oAx-4=0 (vi&+1>o szo)

< x =16 (TMPK)
Vay véi x=16 thi 4=6.

QI

1.0

b)

M =9.3"—-82"+2019=9.81"-8.16" +2019

Ta co:

81=1(mod4) = 81" =1(mod4) = 9.81" =9 =1(mod 4)
8.16" = 0(mod4)

=M =1-0+2019=2020 =0(mod4)

hay M:4

Lai co:

81=1(mod5) = 81" =1(mod5) = 9.81" =9 = 4(mod5)
16 =1(mod5) = 16" =1(mod5) = 8.16" =8 = 3(mod5)
=M =4-3+2019=2020=0(mod5)

hay M :5

T (1) va (2) = M :BCNN(4,5) hay M :20 (dpcm)

(1)

2)

1.0

Cau 2
(Z,0a)

Xét phuong trinh hoanh d¢ giao diém cua (P) va (d):
X =x+m-2x+x+m-2=0

Taco: A=1-4(m—-2)=9—-4m

(d) cit (P) tai hai diém phan biét

(1)

1.0




<> Phuong trinh (1) c6 hai nghiém phén biét

Cau3
(2,0a)

c>A>O<:>m<% @)
, o . o tx, =1
Ap dung h¢ thirc Vi-ét, ta c6:
XX, =m-—2

Theo dé bai:
X +x<3e (x+x,) —2xx, <3
=>1-2(m-2)<3<5-2m<3<m>1 3)
fo(z)va(3):>1<m<%1a gi tri can tim.
XX -4y =4(x+3) & (¥ —4x) -V’ -4x -12=0 (1)
bat vx’ —4x =y (y=0). Phuong trinh (1) tr¢ thanh:

yi-y-12=0 (2)

Giai phuong trinh (2) duogc:
y, =4 (TMDK) ; y, =-3 (loai)
Véi y =4 thi:
Vil —dx=d4ox’—dx=16 (x—-2)" =20 x=2+25
Vay nghiém cta phuong trinh da chola x =2+ 25

b)

X’ +y +4x+2y=3
{x2+7y2—4xy+6y:l3
X +4x+4+9"+2y+1=8
C>{x2—4xy+4yz+3)/2+6)/—i-3=16
(x+2)+(y+1)* =8 1)
Q{(x—Zy)z +3(y+1)° =16
2(x+2)+2(y+1)° =16
Q{(x—Zy)Z +3(y+1)° =16
=2(x+2) —(x-2y)’ - (y+1)> =0
S (x+2) —(x=2y) +(x+2) = (y+1)> =0
S 2x-2y+2)R2y+2)+(x+y+3)(x—y+1)=0
Sx-y+D)Ey+4)+(x+y+3)(x—-y+1)=0
Sx-—y+)(x+5y+7)=0

{x =y-1 (2)
<

x=-5y-17 3)
Thay (2) vao (1) dugc:

(V=1+2 +(y+1) =8=2(y+1)’ =8 (y+1)* =4

y=1 =x=0
=
y=-3=>x=-4




Thay (3) vao (1) dugc:
(<5y=T+2) +(y+1) =8 26(y+1)’ =8 & (y +1)’ =%

y= 1+L:>x —2—£
J13 Vi3
y= l—i: :—2+£
J13 J13

Vay nghiém cua h¢ phuong trinh da cho la

(x:y) e {(o;l),(_4;_3),[_z_%;_H%M_z+%;_1_%}.

Cau 4
(2,0a)

Ké BP L AC,DQ L AC
D@ chirng minh A AQD = A CPB (canh huyén - goc nhon)

= AQ=CP = AQ+AP=AC (1)
A APB @ A AHC (g-g)
a) | L AB_AP . ABAH=ACAP @ |10
AC AH
Tuong tu: AD.AK = AC.AQ 3)
Tu (1), (2) va (3)
= AB.AH + AD.AK = AC.AP + AC.AQ = AC(AP + AQ) = AC’
Hai tam giac ADN va ADC c6 chung chiéu cao ké tir A
— % _ SADN
DC S,
Tuong tu: BM_ zf*ﬂ
b) hoe 0.5

Ma Sasm = Sacn (GT) va Sasc = Sapc (vi ABCD 1a hinh binh hanh)
_BM S,

BC  S,,c

BM + DN _ SACN + SADN _ SACN +SADN

= = = =1
BC DC S, Sinc Sapc




Goi I 14 giao diém cua AC va BD = IA=1C
Ta co:

1
Samcen = Sacm + Sacn = Sacm + SaBm = Sasc = 5 SaBcD = SABD

ViIA =IC nén:
Saer = Saie + Sair = Scie + Scir = Scer < SEmcnF

1 1
= Sarr < ESAMCN = Sarr < ESABD

= EF < %BD

Ma BE + DF + EF =BD
— BE+DF > EF (dpcm).

0.5

Cau s
(2,0q)

Tk glac BCEEF co:
BEC = BFC =90° (GT)
= BCEF la tir gi4c noi tiép
= 61 = El
APBE va APFC cé: EPC chung ; E =C;
= APBE © APFC (g-g)
PB _PE
PF

= PB.PC =PE.PF

0.5

T glac BDHF co:
BDH = BFH =90° (GT)
— BDH + BFH = 180°
= BDHEF la tr gidc noi tiép
=B =F
. \ < A 5 x A At LA \ \ AH
Goi J 1a trung diém cua AH. D¢ thay A HEF ndi tiép duong tron | J ;T

T gidc HEKF ndi tiép duong tron (J)

0.5




3ﬁ1=1ﬁ(:180°—1ﬁ)
Ma }§1=ﬁ13ﬁ1=@(

= KE //BC
Trudce hét, ta ching minh DIEF 1a tir gidc ndi tiép
Cach 1:
T gidc BCEF ndi tiép = B = HFE
Ma B = F, = DFE = 2B, (1)
A EBC vuong tai E, duong trung tuyén EI
=IB=IE =%BC:> AIBE can tai [
-1 =2B (tinh chat goc ngoai ciia tam giac) (2) 0.25
Tu (1) va(2) =1 =DFE
= DIEF la tr gidc ndi tiep
Cach 2:
Chtrng minh duoc IEH = B, = HFE = [EH = %sdP/ITE
b | = Ela tiép tuyén cua (J)
— IEF = EAF = BHF = D
= DIEF la tr gidc ndi tiep
Dé ching minh APDF ¢ APEI (g-g)
= PD.PI=PE.PF
Dé chung minh APHE @ APFQ (g-g)
= PE.PF =PH.PQ
= PD.PI=PH.PQ = Pb_rd
PQ PI 0.75

— APDH ® APQI (c-g-c) = PHD = PIQ
Laico PHD = z@ = @

= AFQ = PIQ

= BIQF Ia tir gidc noi tiep.

Cau 6
(Z,0a)

D@é ching minh céc bat dang thirc:

1 1
XAy 22xy —+—2>
X y x+y

Diu “="xdyra < x=y
Ap dung cac bat dang thtic trén, ta c6:
(I+a) +6°+5 &’ +b’+2a+6 _ 2ab+2a+6 _2(ab+a+4)-2

voi x,y>0

ab+a+4 ab+a+4  ab+a+4 ab+a+4

2 1 4 N 1( 1 1)
ab+a+4 2 (ab+a+1)+3  2\ab+a+1 3
11 1 1

"6 2 abtatl
Tuong tu:




(I+b) +45 11 1 1
bc+b+4 6 2 bc+b+1
(l+c) +a*+5_11 1 1
>

ca+c+4 6 2 ca+c+l

11 1 1 1 1
>——— + +
2 2(ab+a+l bc+b+1 ca+c+lj
Vi abc =1 nén:

1 B a B a
bc+b+1 abc+ab+a ab+a+l
1 B ab _ab
ca+c+1 a’bc+abc+ab  ab+a+1
1 1 1 1 a ab

+ + = + +
ab+a+1 bc+b+1 ca+c+l ab+a+1 ab+a+1 ab+a+1
=1

11 1

=>P>2——-—=5
2 2

Dau “=" xay ra
a=b=c
<sab+a+l=bc+b+l=ca+c+1=3<a=b=c=1
abc =1
Vay minP=5<a=b=c=1




