SO GD&PT SON LA KY THI CHON HOQC SINH GIOI THCS CAP TiNH
NAM HOQC 2020 - 2021

PE CHINH THUC Mon thi: Toan
Ngay thi: 14/3/2021
(Dé thi co 01 trang) Thoti gian lam bai: 150 phut, khong ké thoi gian phat dé

2Wx x4+l 3-1x . Jx =3
+ + va B=
Jx+3 Wx-3 9-x Vx+1

Céu 1 (4,0 diém). Cho hai biéu thuc 4 =

(voi x> 0;x#9).

a) Tinh gi4 tri ctia B tai x = 2 + 2 .
5(45-~2021)  5(45++2021)

b) Rut gon 4.

c¢) Tim tat ca cac s6 nguyén x dé P = 4.B nhan gia tri nguyén.
Céu 2 (4,0 diém). Trong mit phang toa dd Oxy,cho duong thing (d): y=(2m+1)x—2m va
parabol (P) :y=x" (m 1a tham s9).

a) Tim toa do céc giao diém cua (d)va (P) khi m=2.

b) Tim m d¢ (d) va (P) cit nhau tai hai diém phan biét c6 hoanh do x,, x,sao cho
biéu thitc E = x7 +x; —x,x, dat gia tri nho nhat.
Céu 3 (4,0 diém).

o . {y2—2xy:8x2—6x+1
a) Giai h¢ phuong trinh .
Y =x +8x —x+1

b) Tim nghiém nguyén ctia phwong trinh x> +2y° +2xy+3y -4 =0.
Céu 4 (6,0 diém). Cho tam gidc ABC c6 goc 4 ti. V& dudng tron (O) dudng kinh 4B va
dudng tron (O') duong kinh AC. Dudng thing 4B cit dudng tron (O') tai diém thir hai la
D, duong thing AC cét duong tron (O) tai diém thir hai la E.

a) Chirng minh bén diém B,C,D,E cung nam trén mot dudng tron.

b) Goi F la giao diém thir hai cta hai duong tron (O) va (O') (Fkhac 4). Chimg
minh ba diém B, F, C thang hang va FA la phan giac cua goc EFD.

¢) Goi H 1a giao diém cua AB va EF. Chirng minh BH.AD = AH.BD .

Céu 5 (2,0 diém). Cho 3 sb thuc duong a, b, ¢ thoa mén i2+b—12+ L 1 Tim gia tri nho nhat
a

2
c
b3c? c*a’ a’b’

- + :
a(b>+c*) b(c’+a’) c(a’+b)

cua biéu thuc P =

Hét
Thi sinh khong st dung tai li€éu. Can bg coi thi khong giai thich gi thém.

Hovaténthisinh:..............oo i, SO bao danh: ...............



SO GD&DPT SON LA ‘ HUGNG DAN CHAM o
KY THI CHON HQC SINH GIOI THCS CAP TINH
NAM HOC 2020 - 2021
PE CHINH THU'C Mon: Toan
(HD cham ¢6 04 trang)
Ciu | Y Noi dung Pi¢m
Ta co:
L 2 .\ 2
5(45-~2021)  5(45++2021)
~ 2(45+\/2021)+2(45—V2021) _90+2+/2021 +90-2+/2021 0.5
la|  5(45-+2021)(45+~2021) 5(2025-2021)
_180
20
Thay x =9 vao biéu thiic B ta dugc:
Bz\/}—3=\/§—3=3—3=0 0.5
\/;+l \/§+1 3+1
o2 Axal 3-11
\/;+3 \/;—3 9—x
23 (Vo =3)+ (Vo +1) (Vo +3)+ 11Wx -3 0.5
I B (v +3)(Vx-3)
Lo —6vx +x+3¢x +Vx +3+11x -3
(Vo +3)(vx -3) 0.5
S NP L (AR BN voi x>0, x#9 0.5
(\/;+3)(\/;—3) («/;+3)(«/;—3) Jx-3 - ’
, W Jxo3 o 3dx 3(Vr+1)-3
Ta co: P=AB= . = = =
Jx=3'Jx+1 Jx+1 Jx+1 0.5
3 3
. \/;+1
¢ A A 3 « X ~ .
= P la s0 nguyén < la s0 nguyén < 3:(\/;+1) 0,5
\/;+l
Hay (J}H)eu’(s): (+1; £3}
0,5
.. & xef{0; 4}
Khi m =2 dudng thang (d) c6 dang: y = 5x—4 0,25
Hoanh d6 giao diém cua (d) va (P) 1a nghiém cua phwong trinh:
x=1 0,25
2 2a x2:5x—4<:>x2—5x+4:0<:>{
X =
Voi x=1=y=1; x=4=y=16. 0,25




Vay toa d¢ giao diém cta (d)va (P) 1a: (1;1);(4;16). 0,25
Hoanh d9 giao diém cuta (d) va (P) 1a nghiém ciia phuong trinh: 0,25
x’ :(2m+l)x—2m <:>x2—(2m+1)x+2m:O
Tinh duge A =(2m-1)° 0,25
* (P) va (d) cét nhau tai hai diém phan biét < A>0< m % 0,5
. o o x+x, =2m+1
* Ap dung hé thure Vi-ét, ta co: 0.5
b XX, =2m ’
Do d6: E =x} +x; —x,.x, :(2m+1)2 -32m=4m’ -2m+1 0,5
2 0,5
= 2m—l +§2§,Vdim(_)i melR.
2 4 4
MinE=i khim=l 0.5
4 4
) Y =2xy=8x"—6x+1 (1)
a
Y =x +8x"—x+1 (2)
Tir phwong trinh (1) cong vao 2 vé véi x?, ta duge: 0,5
Y =2xy+x>=9x" —6x+1
2 2 2 2
<:>(x—y) =(3x—1) <:>(x—y) —(3x—1) =0
0,5
& (x—y-3x+1)(x—y+3x-1)=0=(1-2x—y)(4x—y-1)=0
1-2x-y=0 y=1-2x
o =
4x-y—-1=0 y=4x-1
3a )
+ Truong hop 1: y =4x—1 thé vao phuong trinh (2) ta dugc:
(4x—1) =x* +8x’ —x+1 165 —8x+1=x" +8x’ —x +1
0,5
x=0
Sx-8x"+7x=0|x=1
x=7
Ta tim duge nghiém (x;y) 1a (0; - 1); (1; 3); (7; 27)
+ Truong hop 2: y =1-2x thé vao phwong trinh (2) ta duoc:
0,5

(1—2)c)2 =(x +8x* —x+1)




x=0
S4x"—4x+1=xX+8x’—x+le X +4x° +3x =0 | x=-1

x=-3
Tim duoc nghiém (x; ) 1a: (0; 1); (-1 3); (-3; 7)
Vay hé phuong trinh ¢6 tdp nghiém la:

§ ={(0:=1); (0:1); (1:3); (=1:3); (7:27); (-3:7)}

Bién ddi phuong trinh:
x’ +2y2+2xy+3y—4:0<:>(x2+2xy+yz)+y2 +3y-4=0

0,5
2
= (x+y) +(y—1)(y+4) =0
2
3b <:>(y—1)(y+4)=—(x+y) <0 0,5
= -4<y<1,vi y nguyénnén ye{-4;,-3;-2;-1;0;1} 0,5
Suy ra cac cdp (x;y) nguyén théa man phuong trinh la:
(4-4); (-1 1);(5-3);(5-3);(2;0); (-2; 0) 0,5
Hinh v& dung:
0,5
4a
Lap luan ¢c6 AEB = 90" 0,5
Lap luan ¢6 ADC =90° 0,5
Suy ra bon diém B, C, D, E cung nam trén mot duong tron duong 0.5
kinh BC. ’
Ta co6 AFB=AFC =90" (Goc ndi tiép chian nira dudng tron) suy ra
AFB+ AFC =180 0.5
b Suy ra ba diém B, F, C thang hang
AFE = ABE (cing chin AE)va AFD = ACD (cung chin AD) 0,5
Ma ECD = EBD (cing chin DE cua tit giac BCDE ndi tiép) 0,5
Suy ra: AFE = AFD => FA la phan gic ctia goc EFD 0,5
LA e . \ AH EH
4c | C/m duoc EA 1a phan giac cua tam giac DHE vasuyra —=——1 0,5

AD ED




(D

Xét tam giac HED c6 EA la phan giac trong cua tam giac. Mat khac

BE 1 EA nén BE la phan gidc ngoai cia tam giac HED 0,5
EB la phan giac ngoai cua tam giac DHE suy ra BH = EH 2) 0,5
BD ED
Tu (1), (2) ta co: ﬁ:ﬁ<:>AH.BD:BH.AD 0,5
AD BD
1 1 1

Taco: P=

+ +
1 1 1 1 1 1 0,5
0724‘72 b72+72 Ciz‘f‘iz >
c b ¢ a a b

1 1
'Z=y;—=2thi X+ +z=1val<x,y z<l.
a c
0,5
2 2 2
X y z X ¥y z
Pe—e——t "t —S—7= PN ot 3
yi+zo zZ+x x+y x(I-x) y(-y7) z(-z%)

Ap dung bt dang thirc Cosi cho 3 s6 dwong ta co:

2 2 2\3
x2(1—x2)2=%.2x2(1—x2)(1—x2)s%(2x *l ;‘ *l x} 4

2
X >3\/§

2 2
3\/§<_>x(1—x2)_ 5 x- (D)

YU, 2 W3,

-2 Y BT,

0,5

= x(1-x")<

Tuong tu:

(€)

33

Tu (1); (2); 3) tacd P> %(x2 +y +z27)= =S

2 o on o1 .
Dangthu:cxayra@x-y-z-\/ghaya—b—C—\/g 0.5

Vay gia tri nho nhét cua P 1a % xay ra khi a=b=c=43

(Luwu y: Hoc sinh lam theo ddp dn khdc va diing thi gido vién vén chim diém déi da)
Hét-




