SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THCS CAP TINH

TINH PHU YEN NAM HQC 2022 - 2023
R ) } Mon thi: TOAN
DE CHINH THUC Ngay thi: 07/3/2023

Thoi gian: 150 phit (khong ké thoi gian giao dé)

CAu 1.(3,00 diém) Cho biéu thirc: A = ,/x+%+ , /x+% +x .

a) Tim diéu kién cua x dé 4 c6 nghia.
b) Tinh x khi 4=2.

Cau 2.(4,00 diém) Giai hé phuong trinh:
{505x +253y =2022

X’ +3()c2 +)/2)+4)c:y3 +4y—4.
Cau 3.(3,00 diém) Tim c4c nghiém nguyén ctia phuong trinh: 2(x+ y)+4 =5xy.

Céu 4.(3,00 diém) Cho dudng tron (O) dudng kinh AB = 2R, C 1a trung diém ctia O4, M 13 mot
diém thudc (O) sao cho MA > MB. Pudng thang MC cit (O) tai D (D khac M), duong thang
qua D va vudng goc véi AB cit (O) tai E (E khac D), dudng thing ME cit duong thing AB tai
F.

a) Chtirng minh AF = 40O.

b) Puodng thing qua M song song v&i DE cit AB tai H va cat (O) tai diém thir hai N.
Chimg minh rang 3 diém F, D, N thiang hang.

¢) Trong trudng hop EF = MC, tinh d6 dai doan thang CH theo R.

Céu 5.(5,00 diém)
a) Cho a, b, ¢ 1a 3 s6 duong. Chimg minh rang; 2ab + 2be + 2ca <a+b+c.
a+b b+c c+a

b) Cho x, y, z 1a cac s6 thuc duong thoa man: ! + ! = !

2 2 .
(Hyj L2 1l
X y x
Chtrng minh rang x =y = z.

Cau 6.(2,00 dzem) Cho tam giac ABC vudng tai 4, duong cao AD. Goi E, F, G lan luot 14 tim

duong tron noi tiép cac tam giac ABD, ACD, ABC. Goi H 1a giao diém cua hai duong thang 4G
_ 1 N 1 N 1

HG HA HE HF

va EF. Ching minh rang

Hét

Thi sinh khong sir dung tai liéu va mdy tinh cim tay. Giam thi khong giai thich gi thém.
Hovaténthisinh:.............c.oo, ;Sébaodanh:..............oooooiii
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THCS CAP TINH

TINH PHU YEN NAM HOQC 2022 - 2023
R ] . Moén thi: TOAN
DE CHINH THUC Ngay thi: 07/3/2023

HUGNG DAN CHAM THI
3 (Gom co 04 trang)
1. Heéng dan chung

Thoi gian: 150 phit (khdng ké thoi gian giao dé)

- Néu thi sinh lam bai khéng theo cach néu trong dap 4n ma van dung thi cho du diém
ting phan nhu huéng din quy dinh.
- Viéc chi tiét hoa thang diém (néu c6) so v6i thang diém chdm phai bao dam khong sai
1éch v6i huéng dan chdm va duoc thong nhat thyc hién trong Hoi ddng chim thi.

- Piém bai thi khong lam tron sb.

2. Pap 4n va thang diém

CAU DAP AN PIEM
Cho biéu thic : A:,/x+é+,/x+l +X.
1 ‘ 4 2 3,004d
a) Tim diéu kién cia x dé A4 c6 nghia.
b) Tinhxkhi4=2-
a) Tim diéu kién cua x d¢ 4 c6 nghia 1,00d
2
Vix+%+\/x+%:[\/x+%+%} >( nén diéu kién cta x dé 4 co nghiala: | 0,50 d
1 1
x+—>0 x> —— 0,504
2 2
b) Tinh x biét 4 =2. 2,00d
2
Bién doi ta co: X+—+—| +x=2  [x+—+—+x=2 ’
2 2 2 2
1 1) 9
S| fx+=+=| =— 0,50 a
2 2 4
< x+l+l: 2<:>x:l- 0,50d
2 2 2 2
505x+253y =2022 (1)
2 Giai hé phuong trinh: 4,00 d
*P s x3+3(x2+y2)+4x=y3+4y—4(2)
Phuong trinh (2) twong duong:
3 2 3 2
X +3x +3x+1+x+1=y -3y " +3y—-1+y-1 1,00 d
<:>(x+l)3+x+l=(y—1)3+y—l 3).
Dat u = x+1;v=y—1 thi phuong trinh (3) la:
u3+u=v3+v<:>(u—v)(u2+uv+v2+l):O(4). 1,004

2



2
Ta thay: u® +uv+v> +1 :(u +§j +%v2 +1>0 néntr (4)suyra u=v. 1,00 d
Tru=vtacd: x+1=y—1< y=x+2.Thé vao (1) ta duoc: 0,50 d
505x+253(x+2):2022<:>758x:1516<:>x:2:>y=4.
Vay phuong trinh c6 nghiém duy nhat: (x;y)=(2;4). 0,504
Tim céc nghiém nguyén ciia phuong trinh: 2(x+ y)+4="5xy(1). 3,00d
Bién doi (1): 5xy—2x—2y:4c>y(Sx—2)—z(5x—2):4+i
5 5 1,00 d
& (5x-2)(5y-2)=24(2).
Gidsu x< ythi 5x-2<5y-2. 0,50
Tur (2) ta co cac hé phuong trinh sau:
Sx-2=1 Sx—
){Sy 2=24’ b){Sy 2=-
{Sx 2= 2’d){5x 2=- o0
5p-2=12"""]5p-2=-2 »
5x—-2=3 Sx-2=-8
{y 2= S’f){Sy 2=-3
g){Sx 2=4 k){spc 2=-6
5y-2= 6 5y-2=-4
Chi ¢6 hé d) co nghiém nguyén (x;y)=(-2;0) va hé e) c6 nghiém nguyén
(xr)=(5:2). 0,50 d
Vay hé co 4 cap nghiém (x;):(1;2),(2;1),(-2:0),(0;-2).
3,00d
M
a) Chung minh AF = 40 1,00d
D& thiy AMOA can tai O = MAO = AMO = AMC +CMO (1).
Theo tinh chat goc ngoai tam giac thi MAO = FMA+ MFA (2).
Tir (1) va (2) két hop véi AMC = FMA suy ra CMO = MFA 0.50 d

MF _ MO _

Suy ra AOMC ~ AOFM
uy (g.g)= MC-o0C




Vi diém A4 nam chinh giita cung DE nén MA 1a dudng phéan giac cia AMFC

0,50d
:>A—F=£=2(3):>AF:2AC:>AF:AO. ’
AC MC
b) Chung minh 3 diém F, D, K thang hang 1,00d
Vi MN /| DE va AB L DE suy ra ABLMN nén 0.50 &
MB = BN = MA = AN = MBF = NBF ’
— AMBF = ANBF (c.g.c) = MFB = NFB (4).
Goi K 1a giao diém cua ED va AB. AEFD c6 FK vira 1a duong cao, vira 1a 0.50 d
trung tuyén nén can tai F suy ra EFK =DFK (5). Tu (4) va (5) suy ra =~
DFB = NFB; hay F, D, N thang hang.
¢) Tinh s6 do CH theo R khi EF = MC L,00d
Khi EF = MC, két hop véi (3) suy ra EF = EM. Vi ED//MN (gt) nén ED la 0.50 d
duong trung binh AMFN, suy ra D 1a trung diém ctia FN. ’
Khi d6 ClétrongtémAMFN:>CH=%CF=%‘37R=%R 0,50d
5,00 d
2) Cho a, b, ¢ 1 3 s dwong, CMR: 2924 2b¢ | 2¢@ _\pic 2,50d
a+b b+c c+a
Xéthiéu:Pz(a+b+c)-(2ab -+ 2be + 2caj. 0,50 d
a+b b+c c+a
Ta théy: P= a+b  2ab +b+c _ 2bc +c+a _ 2ca
2 a+b 2 b+c 2 c+a
2 2 2
:(a+b) —4ab+(b+c) —4bc+(c+a) —4ca 1.50 d
2(a+D) 2(b+c) 2(c+a)
(a=b)"  (b=c) (c-a)
= + + *
2(a+b) 2(b+c) 2(c+a)
Via, b, c1a 3 sdduongnén a+b>0,b+c>0,c+a>0 nén P>0 (Dau “=" 050 d
xay ra khi @ = b = ¢). Theo dinh nghia bat ding thc ta c6 diéu phai chung =
minh.
. , ~ 1 1 1
b) Cho x, y, z 1a cac so thuc duong thoa man: =+ 7= 1)-
1+yj [1+ZJ += 250a
X y
Chtng minh rang x =y = z.
Dt a=2,b=2thia>0,b>0. (1) vibtlaile—+— -1 (504
x7 (I+a)  (1+b) 1+ab
(I R 2
& - = -
l+a 1+b l+ab (1+a)(1+D)
0,50 d

(a—b)2 _ a+b-ab-1

(1+a)2 (1-|-b)2 (1+ab)(1+a)(1+b)




(a—b)2 B —(l—a)(l—b)

Tra)1+b) " 1tab
e (1+ab)(a-b) +(1-a*)(1-b)=0

0,50 d

<::>ab(a—b)2+(ab—1)2 =0
& (a—b) =(ab-1)" =0 (do ab> 0)
Sa=b=1.

Vi vay 2

E=1c:>x=y=z (dpcm).
Xy

1,00 @

2,004

E

B D

Goi 7, K lan luot 1a giao diém cua BE véi AF va CF v6i AE.
Ta c6 BAD = ACD = BAE = ACK .

Ma BAE + EAC =90° = ACK + KAC = 90"

dodoé CK L AE hay FK 1 AE (1).

Chirng minh tuong tu ta cling c6 EI L AF (2).

0,50 d

Tu (1) va (2), két hop voi EI va FK cing di qua diém G suy ra G 1a tryc tim
cua tam giac AEF, do d6 AH 1a dudng cao cia tam giac AEF.

Ta thiy AHGF ~ AHEA (g.g) = HG _HF | 46 1A = HE.HF
HE HA

= HG.(HG +GA) = HE.HF (3).

0,50d

Mit khac BAD + DAC =90° = FAD + DAE = 45" = FAK = 45"
Suy ra tam gidc AAKF vudng can
= KA=KF = AKAG = AKFE (g.c.g)=> AG =EF (4).

0,50 d

Tu (3) va (4) ta co:
HG.(HG+EF) = HE.HF < HG.(HG+ HE + HF ) = HE.HF .
Chia hai vé ding thic trén cho biéu thuc HE.HF.HG véi chu y ring

HE.HF = HG.HA ta duge —— = —— 414!

_+_.
HG HA HE HF

0,50d




