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PE CHINH THUC

(Dé thi gdm 05 cau, 01 trang)

Céu 1. (2,0 diém)
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2. Cho a, b, ¢ 1a cac s6 thuc khac 0 théa man:

|a+b+c—2020|+,/2020(ab +bc +ca)—abc =0. Tinh P =

1. Rat gon biéu thirc A= voix >y > 0.
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Cau 2. (2,0 diém)
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Cau 3. (2,0 diém)

1. Tim cac sd nguyén x, y théa man ding thire: 2x2 + y2 + 3xy + 3x + 2y + 3 = 0.

2. Cho a, b, ¢ 1 cic s6 nguyén théa man : (a- b)(b-c)(c-a)=a+b+c.

Chimg minh a + b + ¢ chia hét cho 27.

Cau 4. (3,0 diém)

1. Cho duong tron (O; R) va mot diém A nam ngoai duong tron (O; R). Qua A lan luot ké
cac tiép tuyén AB, AC dén véi duong tron (O; R) (B, C 14 cac tlep diém). Lay diém D

thugc duong tron (O; R) sao cho BD song song véi AO, duong thang AD cit dudng tron
(O; R) tai diém thu hai 1a E. Goi M 1a trung diém cua AC.

a) Chung minh ME 14 tiép tuyén ctia duong tron (O; R)

b) Tr D ké tiép tuyén v6i duong tron (O; R), tiép tuyén nay cit ME tai T. Goi 11, I,
r3 1an luot 12 ban kinh cac duong tron ndi t1ep cua AOME, AOTE, AOMT. Chting minh
khi A thay d6i thi r1 + r2 + r3 luon khong doi.

2. Cho tam giac ABC c6 ba goc nhon. Chirng minh sin?A + sin?B + sin’C > 2.
Cau 5. (1,0 diém) Cho x, y, z 1a cac s6 thuc duong théa min: 2xy + Syz + 6zx = 18xyz.
16xy 25yz 81zx

Tim gi4 tri nho nhit cua biéu thic: P =
y+2x 4z+ y x+4z




PAP AN THAM KHAO - HAI DUONG (2024 - 2025)
Céu 1.
1) Ta c6:
( \/_ X—=y ] X +y
\/x+y+\/x y \/x y(\/x+y \/x y) \/x —y?
=( Sy L ey J X +y?
Jxry =y xry—x-y ) [ -y?
Jx Yy —x=y) X =y (Yx+y +x- y) X% + 2
x4y =(x=y)? X2~y
ey xry Xy
) = (x=Y) xyafx-y
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2) C6 |a+b+c—2020|+,/2020(ab +bc +ca) —abc =0

Ma | a+b+c—2020 > 0,,/2020(ab + bc + ca) —abc > 0

Do d¢ a+b+c—-2020=0
o do:
2020(ab+bc+ca)—abc=0

Ta cé:

|a+b+c—2020|+,/2020(ab +bc +ca) —abc =0

|a+b+c—2020>0,,/2020(ab +bc +ca) —abc >0
a+b+c-2020=0

{2020(ab+bc+ca)—abc =0

(@a+b+c)(@ab+bc+ca)—abc=0

< a’b+b*a+b’c+c’b+a’c+c’a+3abc—-abc=0
o a’b+b*a+b’c+c’b+a’c+c’a+abc+abc=0
< (a’b+Db*a+b’*c+abc)+(c’b+a’c+c’a+abc)=0
< b(a®+ab+bc+ca)+c(bc+a’+ca+ab)=0

< (b+c)(@*+ab+bc+ca)=0
< (a+b)(b+c)(c+a)=0

b=-c
Sla=-b
a=-C

= Trong 3 s0 a, b, ¢ ¢6 hai s6 doi nhau



Khéng 1am mét tinh téng quat, gia st b=-c=a+b+c=a=2020
1 1 1 1 1 1 1
a2021 + b2021 + C2021 = 20202021 + bZOZl + _bZOZl = 20202021

Vay: P =
Cau 2.

1) Diéu kién x4c dinh: x = % X>2

Céach 1:
3 -17x+27 1
4x-9  2x-2-1
(4x—-9)(24x—2 +1)

<32 —17x+27 =

4(x—2)-1
&3 —1TX+27=2x-2+1
Taco: < 3x2—17x+26=2/x-2

& (32 —17x+26) = (24X —2)?
& (x—3)?(9x* —48x+76)=0

Xx=3
o

Ox®> —48x+76=0

KL: Vi 9x* —48x + 76 = 0 (v6 nghiém) nén x=3 1 nghiém ctia phuong trinh.
Cach 2:

I -17x+27 1
4x-9 2yx-2-1
3% —6x—11x+22+5 _ 1
4(x-2)-1 2x-2-1
L 3x=2)-11x-2)+5_ 1

4(x-2)-1 S 2dx—2-1
Pit Vx—2 =t (t=0)= x=t>-2
- 3(t* +2)t* —11t* +5 _ 1
4> -1 2t-1
3(tP+2)1°-1u*+5 1
(2t-1)(2t+1) 2t-1
< 3t +6t2-11t? +5=2t +1
&3t —5t° -2t +4=0
o (t-)@E+3t2-2t-4)=0

1
(t¢i§)

t=1
=
A 4+3t°-2t-4=0=>t=1

Voit=1=x=3
KL: x=3



2) bidu kién: X,y #0

x+y+l=2 (1)
H¢ tuong duong: 32 ’;y

x+y—--=73 (2)
Lay (1) trir (2) ta duoc:

X=
1Jrﬂzg—él—z/@4—2’—§+£:0<:>x2—5xy+4y2:0<:>(x—4y)(x—y):0<:{ y
y X X X X Xy X=4y
Véi x =y, thay vao (1) ta duogc: 2X—§:O:X:y=i2

X
. . 5 1
Véi X =4y, thay vao (1) ta dugc: 5y—4—=0:>y=i§:>X=i2
y
c (e : : A 1
Vay (%y)=(2,2) =(-2,-2) = (23) =(=2 —5)
Cau 3.
1)
Céch 1:
22X+ Y +3XY +3X+2y +2 =0 2X* + 2XY + 22X+ Xy + Y+ Y+ X+ Yy +1=—-1
< (X+y+D)(2x+y+1)=-1
X+y+1l=1 X=2
2X+y+1=-1 y=-4
&
X+y+1l=-1 X=-2
2Xx+y+1=1 y=2
KL: (x;y)=(2;-4)=(-2;2)
Cach 2: 2X* + y* +3xy +3x+2y+2=0< y* + (3x+12)y + 2x* +3x+2=0
A=x*—4
Dé phuong trinh ¢6 nghiém nguyén thi A = x> —4 1a sé chinh phuong, ta dt:
n-4=k (ke )
& (n=2)(n+2)=k?
Ta c6 bang sau:
X +k 1 4 -4 -1 2 -2
X -k 4 1 -1 -4 2 -2
X -5/2 (loai) | 5/2(loai) | -5/2(loai) | 5/2 (loai) 2 -2
y -4 2

KL: (xy)=(2;-4)=(-2;2)
2)
THI: Néu a, b, ¢ c6 cung s6 du khi chia cho 3




a—hb:3
b-c:3=a+b+c:3.3.3=27
c—-a:3
TH2: Néu a, b, ¢ khac s6 du khi chia cho3 = a+b+c¢:3
Ma (a—b)(b—c)(c —a) khong chia hét cho 3 (v6 1i)
= Trong 3 sb a, b, ¢ ton tai it nhit 2 s6 ¢6 cing sé du khi chia cho 3
= Tong atb+c khong chia hét cho 3 (1)
= (a—b)(b—c)(c—a):3 (Mau thuin véi (1))
= Loai
= THI1 ding
Vay a+b+c:27

Cau 4.
1)

a)Vi BD//AO = OBD = BOA (1)

Cé AOC =BOA (2)

T (1) va (2) suy ra: AOC =0OBD (3)

Lai c6: ABC = AOC (4) (cung chin cung AC)

Tu (3), (4) suy ra: OBD = ABC

Mt khac: ABC +CBO =90° = OBD +CBO =90°
Suy ra tam giac CBD vuodng tai B

Do d6 CD 1a duong kinh cta (O)

= CED =90° = AAEC vuéng tai C

C6 M la trung diém ctua AC nén EM=MC



