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PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
o , NAM HOC 2020 - 2021
PE CHINH THUC Mon: Toan (Danh cho thi sinh chuyén Toén)

Thoi gian lam bai: 150 phut
Cau 1. (2,0 diém)

a) Cho x+ y+z=x"+y*+2z> =2va xyz# 0.Chiing minh ring :

1 1 1 1
—t—t—=—
X y z Xxyz
3(x* +5x-1) 24(x* +3x-1)
b) Cho 0 < x < 2thdéa man 5 +23= ;
x +x—1 x +2x—-1
, I BRI , 5 2020 1
Tinh gia tri cua biéu thuc T:(x —x—Z) +m

Cau 2. (2,0 diém)
a) Cho phuong trinh x* + mx + n = 0trong d6 m> + n* = 2020.Chting minh ring
néu phuong trinh ¢6 nghiém x, thi |x,|<~/2021

b) Cho day sé gom 40415 chinh phuong lién tiép, trong d6 tong cua 2021sH
dau bang tong cuia 2020 s6 cudi. Tim so hang thtr 2021 cua day so do.

Cau 3. (2,0 diém)
1 3
x+\/x2+31y+—+\/y2+y+l)=—
a) Giai hé phuong trinh: ( 2 2

x4+2(3—8y)x2+16y—7:0

b) Tim cac sb nguyén x,y thoa man \/9X2 +16x+96+16y=3x-24
Ciu 4. (3,0 diém) Cho tam giac nhon ABC c6 tryc tdim H va ndi tiép duong tron
(0). Goi Pla diém nim trén dudng tron ngoai tiép tam gidc HBC va ndm tron tam
giac ABC,(P# B,C,H ).Goi M la giao diém cta duong thang PB véi dudng tron
(0) (M # B);N 1a giao diém cua duong thang PC véi (0), (N = C ).Du’(‘mg thing
BM cit AC tai E, duong thing CN cit ABtai F.Pudng tron ngoai tiép tam giac
AME va dudng tron ngoai tiép tam giac ANF cit nhau tai Q (Q # A)

a) Chimg minh tir gidc AEPF noi tiép

b) Ching minh M, N,Q thing hang

c) Trong truong hop APla phan gidc cua MAN , chting minh PQdi qua trung

diém cua doan thang BC o

Cau 5. (1,0 dieém) Cho x, y,z > 0.Chuing minh bat dang thuec:

\/E N | N 2\|yz
1+4/yz \/E+\/; 1+\/E

> 72







DAP AN
Cau 1.
a)

TI‘Ix+y+z:2:>x2+y2+22+2(xy+yz+zx):4<:>xy+yz+zx:1
1 1 1 1
Doxyz;tO:>—+—+—:—(dfcm)
X y z xyz
S X +x-120
b) Diéu kién:
x’4+2x-1#£0

3(x’ +5x—1)+23: 24(x’ +3x—1)<:> 3{(’“3”} s 24{(96—)16}3}

2 2
X +x-1 X +2x-1 (x—1)+1 (x—1)+2
X X
- 1 \ 9 \ 2 t:
bit 1 = x ——, phuong trinh tr& thanh ¢ —3t+2:0<:>L 5
X =
X—lzl 2 li\/g
X x —=x-1=0 X =
= = =

2
1 2 9%%—1=
UL x°=2x—-1=0 x:Ii\/E

X
1+2\/§:>x2—x—120

Vi 0 < x <2,d61 chiéu dicu kién ta dugc x =

1 2020 1
2021 (_1 + 12021 =2

2
(x - X

Viy T=(¥ -x-2)  +

Cau 2.
a) Vi x,la nghiém phuong trinh x; + mx, + n=0= x; = —mx, —n. Ta co:
Xy = (mxo + n)2 < (m2 + nz)(xé +1):2020(x§ +1)
= xy —1<2020(x; +1)< x; —2020x; —2021<0
& (x; +1)(x —2021)< 0 & x; <2021 & |x,| <+/2021

b) Goi s6 chinh phuong thr 202113 x*,x € [J,x> 2020
Ta c6 404156 chinh phuong lién tiép 1a :

(x=2020) 5(x=2019) 5eeees(x = 1) 5675 (6 + 1) o0 (x +2020)°



Theo dé bai:

(x=2020) +(x=2019) + ...+ (x =1) + x> = (x+1) +(x+2) +.cco.+(x +2020)’
o =(x+1) —(x=1) +(x+2) =(x=2)" ..+ (x + 2020)" —(x —2020)’
2020.2021

& X =4x(1+2+43+....42020) = x* =4 5

& x* =8164840x < x =8164840(dox # 0)
Vay s6 can tim 1a x”* = 8164840°

x+\/x2+31y+%+\/y2+y+lj:% (1)

x4+2(3—8y)x2+16y—7:0 (2)

pl‘(l)<:>x+\/x2+3:—(2y+1)+«/(2y+1)2+3
(43 Jey @y 1) +3-(p+1) y
VX +3 44 2y+1)2+3 .
. (V3 )2y +1) +3- (20 +1)
\/x2+3+\/(2y+1)2+3

Thé 2y =—1-xvao ta co:

Cau 3. .a) Giai hé phuong trinh

& (x+2y+1)

>0 2y=-1-x

pt(2)e x* +8x° +14x° —8x-15=0 (x* 1 )(x* +8x+15)=0

_x:1:>y:—1
x=—Il=y=0

=
x="3=>y=1
_x=—5:>y:2

Vay hé phuong trinh c6 nghiém la (1;—1); (—1;0);(—3;1);(—5;2)

b) Ta co:

VOx? +16x+96 +16y =3x — 24 < x> +16x +96 =3x — 16y — 24

bit 3x—16y—24:a(ae D*O).Khi d6 9x* +16x+96=a’



< 81x* +144x+864=94" < (9x + 8)2 —(3a) =-800
& (9x +8— 3a)(9x +8+ 3a) = —800(*)

Thay a =3x—16y—24vao (*)= (9x—-24y—32)(3y +5)=-25
= 25:(3y +5)ma 3y +5chia 3 du 2 nén 3y +5e{-1;5-25}
M)YVoi13y+5=—-1=y=-2=x=1(tm)

W61 3y+5=5< y=0= x=3(ktmdoa <0)

W61 3y+5=-25=y=—-10= x=-23(tm)

Vay (x;y)e <{(1;—2);(—23. - 10)}

Cau 4.

a) Ta cé: BHC =180° — BAC, ma BPC = BHC = EPF
Suy ra duoc BAC + EPF =180° = AEPF la tir gidc noi tiép
b) Tu tir gidc AEPF noi tiép = BFC + BEC =180"



Tir céc t gidc AQFN, AQE ndi tiép ta c6 MON = MOA + NOA
= MEA + NFA=180" = 3diém M,N,O thing hang

Ta c6 OFA= ANQ = ANM = ABM = FQ//BE , tuong tu: EQ//CF suy ra t&t gidc
EQFP14 hinh binh hanh
Vay QAN = OFP = OEP = OAM hay AQ1a phan gidc ciia ZMAN = A, P,Qthing

hang.

Goi K = PONBC = LKAC = LQAC = LQME = /NMB = ZPCK

Ttr d6 ta c6: AAKC [JACKP = KC* = KP.KA, twong tu: KB> = KP.KA
Nén KB =KC

Cau 5.

I

y 1|2 Jx 1
1+4yz \/E+\/; 1+\/E

22<:>\/l;+\/;+\/;‘(\/;+\/;)+




Jx=a

. 1 a b 2c

bat \—==b,a,b,c>0= BDT (*) = + + >2(**)
\/; b+c c+a \Na+b
z=c

Ap dung bat dang thirc

1,1, 4 (4,B>0)= Lyt 4 -4

A B A+B +¢ c+a b+c+c+a 2c+a+b

b e (a+b+c)( 1 j_4(a+b+c)1
c+a b+c c+a

2c+a+b ()
L
ai co: \/a+ \/2c(a+b) 26+a+b()

Tu (1) va (2) ta co:

4 b
a N b 2c 5 (a+ +C) 4c _4-9_9
b+c c+a a+b 2c+a+b 2c+a+b

BDT (**) dung vay bdt can chirmg minh 13 dung

) . 1
Dang thuc xdy rakhi a=b=c x=—=z

y



