SO GIAO DUC VA PAO TAO KI THI TUYEN SINH LOP 10

PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
NAM HQC 2020 — 2021
PE CHINH THUC Mbén : Toan (danh cho chuyén Tin)
Cau 1. (2 diém)
2 + 2
a) Cho 0<x< ythoa man 2x> +2y> =5xy. Tinh E=""2_
X =y

2021

b) Cho x= +1/3-2+/2. Tinh gi tri biéu thitc P =(2x - 6x+2008

1
J3-242
Cau 2. (2 diém)

a) Phan tich s6 210720202021 thanh tong cta & sb tw nhién a;;a,;....;q, .

bit S=a’ +a +......+ . Tim chit s0 tn cung cta S

b) Cho X la mot tdp hop gém 506 sb nguyén duong d6i mot khac nhau, mé\i 5O
khong 16n hon 2020. Ching minh trong tap hop X ludén tim dugce hai phan tr
X,y sao cho x — ythudc tap hop E = <{5;10;15}

Cau 3. (2 diém)

a) Giai phuong trinh : 5x* +6x+4=3(x+1)v3x* +4
X2+ +2xy =11y
b) Giai hé phuong trinh: 5
y(2x+y) =2x"+13y+4
Céu 4. (3 diém) Cho tam giac nhon ABC ndi tiép dudng tron (O;R), cac duong cao
AD, BE,CF cit nhau tai H. Goi M 1a trung diém caa BC

a) Chtng minh bén diém M, D, E, F cung thudc mot dudng tron.

b) Chimg minh AB.BF + AC.CE < 4R’

¢) Khi vi tri cac dinh 4, B,C thay d6i trén dudng tron (O )sao cho tam gidc 4BC
ludn nhon, ching minh ban kinh dudng tron ngoai tiép tam giac DEF khong d6i

Ciu 5. (1 diém) Cho 3 sd thuc duong x, y,zthoa man xy + yz + zx = 3xyz.

Chung minh : 5 2x + 5 2y + 5 22 < 3
3y z" +xyz 3x°z'+x)z 3x“y +xyz 2



DAP AN
Cau 1.
a) Ta co:
2x*+2y° =5xy & 2x" —xy+2y° —4xy =0
& x(2x—y)+2y(y—2x)=0<:> (2x—y)(x—2y):O
<:>2x=y(d00<x<y)

2
VayE—x +y? _ Sx :_é

xP—y*  =3x’ 3

! e i3 0243y
.3/3_2\/5 3—2\/5

S -3x=6x-3x—-6=0
Ta cé: 2x° —6x+2008:2(x3 —3x—6)+ 2020 = 2020

Vay P =2020"""

b) Tu x=

Cau 2.
a) Vé&i ne Jtaco: (n5 —n)lO
That vay, (n5 —n)z (n —l)n(n +1)(n2 +1)2 Vne [

(" =n)=[ (=Dn(n+1)(n=2)(n+2)+5n(n* 1) |5 vne O

= ns—n)IO Vne l

Vay Sco sb tan cfmg lal. ,
b) Ta chia cac s6 nguyén tir 1 dén 2020 thanh 101 nhom
{1,2;.....;20};{21;22;......;40};....; {1981;1982;......;2000 }; {2001, 2002;......; 2020}
Vi c6 50656 nguyén duong khac nhau nén theo nguyén 1y Dirichlet ton tai mot nhom

cO chtra ﬁ +1=65d tro 1én
101

Hiéu cua hai 5O bat ky trong nhoém trén luén 16n hon 0, nho hon 20. Trong cac 5O  nay
c6 2 86 ¢6 cung s6 du khi chia cho 5, hiéu hai sb nay chia hét cho 5. Gia sir hai s6 nay

la x,y(x > y)
Tudéotaco x—ye {5;10;15}ta dugc diéu phai ching minh.



Cau 3.
a) Gidi phwong trinh 5x° +6x+4=3(x+1)V3x’ +4
Phuong trinh twong duong 3x” +4—3(x+1)V3x* +4 +2x* +6x=0

Pt £ =3x" +4 = =3(x+1)t+(2x" +6x)=0

t=2x
Tacoé: A=9.(x+1) —4.(2x* + 6x)=x> —6x+9=(x—3) .Do do,
( ) ( ) ( ) r=x+3
5 x>0
*)t=2X:> Ix +4=2x& , & x=2
x"—4=0
x>-3 +
N =x+3>V3 +4=x+3] @x:?’—\/ﬁ
2x°—6x—-5=0 2
+
Viy S:{2;3_;/E}

X +2+y +2xy =11y
b) Giai h¢ phwong trinh 5
y(2x+ y) =2x"+13y+4

+)Xét y =0(khong thda man)
+)Xét y # 0. H¢ phuong trinh tuong duong

X2 eyl
{x2+2+y2+2xy:11y - % r=
2 P =2(x?+2)+13 2(x* +2
y(2x+y) (x + )+ y (2x+y2: (x + )+13
y y

5 x> 42 u+v=1I1 u=5 (lu=-7
Dat u=2x+y;v= = & ;
y u*—2v=13 v=6 |v=18



v="6 X’ +2=6y x=-14
| (y=33
[ (x=—4
u=-7 2x+y=-7 2x+y=-7 y=1
*) =3 <9, =
v=18 x +2=18y x°+36x+128=0 x=-32
| y=57

Vay hé phuong trinh c6 nghiém (2;1);(—4;1);(-14;33);(-32;57)
Cau 4.

A

a) Ching minh bon diém M, D, E, F cung thudc mdt dwdng tron
Vi BE,CF la dudng cao nén BEC = BFC =90’



— T gidc BCEF noi tiép dudng tron tam M dudng kinh BC
— ECF = EBF = %ﬁMF (1)(g(’)c noi tiép va goc & tam)

Tt giac BDHF c¢6 BDH + BFH =90° +90° = 180°nén tir gidc BDHF ni tiép
= HBF = HDF (2)
Tuong tu, t& gidc CDHE noi tiép duge nén HCE = HDE (3)

Tir (1),(2),(3)ta c6: EDF = EDH + HDF = ECF + EBF = 2%EMF = EMF

Tt EDF = EMF = MDFE noi tiép = bén diém M, D, E, F cing thudc mot duong
tron

b) Chirng minh AB.BF + AC.CE < 4R’
Xét AABDva ACBF c6: B chung; ADB = CFB =90° = AABD [JACBF (g.g)

AB  BD

=-—=——=ABBF=BCBD  (4)
BC BF
AC CD

Tuwong tv AACD [JABCE(g.g) = 2C-CE > AC.CE = BC.CD(5)

Cong (4)(5)theo ting vé ta dwgec AB.BF + AC.CE = BC.(BD + DC)= BC’

Vi BC< 2Rnéntacod: AB.BF + AC.CE< 4R’
¢) Chirng minh ban kinh dwdng tron ngoai tiép tam giac DEF khong doi
Goi A';B";C'lan luot la giao diém cua cac dudng thang AD, BE,CF véi (O).

Taco A'BC=A"AC (g6c ndi tiép cung chin cung A'C)
EBC = 4" AC (Cing phu véi ACB)= #'BC = EBC

Tam gidc HBA'co6 BD 1 HA', A'BC = EBCnén can tai B = BDla dudng trung tryc
cia HA'= D1a trung diém cua HA'
Tuong tu c6 E, F la trung di€ém cua HB',HC'

Suy ra ADEF [JAA'B'C'theo ti s6 dong dang & =%

Goi r1a ban kinh dudng tron ngoai tiép tam giac DEF ta co:

roPE Ll 1p khong doi khi 4, B,C thay doi trén dudng tron (O)
R A'B' 2 2

Cau S.

A 1 1 1
Tur gid thiét xy + yz+ zx =3xyztaco: —+—+—=3
X y z



1 1

bat a:l,b:—,c=—.Ta co: ab,c>0a+b+c=3
X y z
Ta phai chirng minh be PR — ab < 3
J3a+be 3b+ca 3a+be 2
bc bc bc

That vay: Thay a+b+c =3,

J3a +bc :\/(a+b+c)a+bc :\/(a+b)(a+c)

Ap dung bit dang thirc C6 si cho 2 sb L1 ta duoc:

b

a+b a+c

bc <@( 1 N 1 j
\/(a+b)(a+c)_ 2\a+b a+c

Tuong tu ca <%( 1 1 j; ab <a_b( 1 N | j

< + <
3b+ca 2\b+a b+c) J3c+ab 2\c+a c+b

R L v a4 A eRe bc ca ab at+b+c 3
Cong ve voi vé va bién doi < -

+ + < =
J3a+be ~3b+ca N3c+ab 2 2
Ping thirc xay rakhi a=b=c=1lhay x=y=z=1




