TRUONG PAI HQC KHOA HQC TU NHIEN PE KIEM TRA KIEN THUC LOP 9
TRUONG THPT CHUYEN KHTN Mén Tozn (Vong 1 — Pot 1)
Ngay 27 thang 3 nam 2021
Thoi gian 120 phut (khong ké thoi gian phat de)

Ciu 1. (3,0 diém)
1. Giai phuong trinh: 8x° +x° =3x +4x +2.

(x+y)(x+1)(y+1):8
7y +6xy(x+2y)=25 '

2. Giai h¢ phuong trinh: {
Cau 2. (3,0 diém)
1. Tim x, y nguyén khong am théa man:
(ery)(x3 +1) =x*"+3.
2.V6i 0<a<b<2, b+2a>2ab, tim gia tri 16n nhat ctia
M =a*+b*.
Ciu 3. (3,0 diém)

Cho tam giac ABC noi tiép trong dudng tron (O) Cac diém E, F 1an luot thudc cac canh CA, AB sao cho néu
dudng tron ngoai tiép tam giac AEF cit (O) tai G khac 4 thi G nim trén cung AB khong chita C cuia (O).

1. Chirmg minh rang hai tam giac GEC va GFB dong dang.

2. Goi AD la dudng kinh cta (O). GD cét dudng tron ngoai tiép tam gidc GEF tai K khéc G.

Chimg minh rang: EF = ﬁ
BC AD
3. Gia sir trung tryc cia EF di qua trung diém ctia BC. Ching minh rang: GE = E
GF KF
CAu 4. (1,0 diém)
Chung ta thém diu "+" hodc "-" vao céc day $6 1,2, 3,..., 2005 sao cho téng dai sb cua day s6 nhan duoc 1a

khong am. Tim gié tri nhd nhat cua cac tong dai s6 nhan dugc.




DPAP AN VA LOI GIAI CHI TIET

Cau 1.
1. Giai phuong trinh: 8x” +x° =3x* +4x+2.

(x+y)(x+1)(y+1):8

2. Giai h¢ phuong trinh: .
7y +6xy(x+2y)=25

Loi giai
1. Ta c6 phuong trinh twong duong:
(22°) 4257 = 4327 +4x+2
=N (2x3)3 +2x° = (x+1) +(x+1)
= (2x3)3 —(x+1) 26" —(x+1)=0
e [20 —(x+1) ] 42426 (x41)+ (x+1) +1] =0
&2 —x-1=0< (x—1)(2x" +2x+1)=0
< x=1
Vay phuong trinh da cho ¢6 nghiém x =1.

2. Taco:

x +8y’° +6xy(x+2y)=x3 +y’ +[7y3 +6xy(x+2y)}
o X’ +8y +6xy(x+2y)=x"+y" +25

)
)

<::>()c+2y)3 =(x+y+1)3

<:>x3+8y3+6xy(x+2y =X+ +1+24

X’ +8y° +6xy(x+2y)=x"+y’ +14+3(x+y)(x+1)(y+1)
S x+2y=x+y+1

& y=1.

x=1

Vi y=1, taco: 7+6x(x+2)=25<:>x2+2x—3=0c>{ ;
xX=-

Vay hé phuong trinh da cho ¢6 hai nghiém (x;y)=(L1), (-3;1).

Cau 2.
1. Tim x, y nguyén khong am théa man:

(x+y)(x3 +1) =x*"+3.
2.V6i 0<a<b<2, b+2a>2ab, tim gia tri 16n nhat ctia

M =a* +b".




Loi gidi
1. Néu x = y =0 thi phuong trinh v6 nghiém do d6 x, y # 0.Khi d6 phwong trinh twong duong:

4

cpvX -1-3<:> _3-—x
4 X +1 4 X +1
.3
Do x’y€Z:>(9+3x+x2)y:2)’C73+); :x32i1—1622>282(x3+1).

Do x>0=x"+1e{1;2;4;,7;28} < x €{0;1;3}.

Véi x=0=y=3.

Véi x=1=y=1.

Véi x=3=y=0.

Vay phuong trinh d4 cho ¢6 ba nghiém (x;y)=(0;3), (1), (3;0).

2. Ta co: b+2a22ab<:>l+%22.
a

Suy ra:
1 16 16 1(1 2Y 16
17=a*| —+— |+(b*-d* —2a4-—(—+—j +(b*—a*)-—=>2a" +b* —a* =a* +b*.
(a4 b4j ( )b4 2°\a b ( )24

Hay a +b* <17. Dang thirc xay ra khi va chi khi a =1, b =2.

Vay gia tri 16n nhit cua M 1a 17 dat dugc khi a=1, b=2.

Cau 3.

Cho tam giac ABC noi tiép trong dudng tron (0) Cac diém E, F 1an luot thudc cac canh CA, AB sao cho néu
dudng tron ngoai tiép tam giac AEF cdt (O) tai G khac 4 thi G nim trén cung AB khéng chita C cua (O).
1. Chimg minh rang hai tam giac GEC va GFB dong dang.

2. Goi AD la duong kinh cua (0) GD cat dudng tron ngoai tiép tam giac GEF tai K khac G. Chimg minh

5 EF AK
rang: — =——
BC AD

3. Gia sir trung truc ciia EF di qua trung diém cua BC. Chimg minh rang: % = %

Loi giai




1. Do ttr gide GAEF ndi tiép nén ZGFA=ZGEA= ZGFB = ZGEC (1).
Mat khac tor gidc GACB ndi tiép nén /GBA=/GCA= /GBF = Z/GCE (2)
Tur (1) va (2) suy ra hai tam gidc GEC va GFB dong dang.

GE GC

2. Do AGEC ~ AGFB = —=——. Ma ZFGE = LFAE = ZBAC = ZBGC.
GF GB
EF RAGEF N1z ’ \ \ .ok
Suy ra: AGEF ~AGCB = BC = R Trong R,,,, 1a ban kinh duong tron ngoai tiep AXYZ.
ACB

Mit khdc ZAGK = ZAGD =90° nén AK, AD lan luot 1a dudng kinh ctia duong tron ngoai tiép tam giac AGEF

va AGCB. Hay j—KzRAﬂ.

RAGBC

\an ., EF 4K
Tu day ta c6: —=——.
BC 4D

3.Goi M 1a trung diém ctia MC thi ME = MF. Liy N dbi xing v6i E qua M thi MF = ME = MN hay tam
gidc AFNE vuong tai F.

Suyra: ZBFN = ZKFE. Do tinh ddi xung nén BN ||CE L KE, do d6 ZBNF = ZKEF.
Suy ra: hai tam gidac KEF va BNF d6ng dang.

KE BN BC GE
KF BF FB GF

Tu d6 ta co:



Cau 4.

Chung ta thém diu "+" hodc "-" vao céc day $6 1,2, 3,..., 2005 sao cho téng dai sb cua day s6 nhan duoc 1a
khong am. Tim gi4 tri nho nhat cua cac tong dai s6 nhan duoc.

Loi giai
Taco: 1, 2, 3,..., 2005 gdm 1002 s6 chin va 1003 s6 1& nén tong hodc hiéu giita 2005 sb 13 mot sd 18.

Tacod: 1+(2-3-4+5)+(6—7-8+9)+...+(2002 - 2003 - 2004 +2005) =1 1a s6 1& nho nhat.




