SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI THCS CAP TINH
(Binh Duong) Néam hoc 2023-2024
PE CHINH THUC Moén thi: TOAN
Ngay thi: 18/3/2022
Thoi gian: 150 phut (khong tinh thoi gian phat dé)

Cau 1: (4 diém)

. : .2 1 1 1 1 . , .
1. Chirng minh rang:biéu thirc:A = \/1+?+ (ar1] :1+E_m véi a>0. Ap dung @é tinh gia

tribiéuthfch:\/1+%+%+\/1+%+%+---+\/@
17 2 2° 3 99° 100

2. Tinh gié tri cta biéu thirc C = (x**2-8x™ '+ 11 x)+(y* =8 y**+11 y*). Biét x=4+/5
va y=4-1/5

Cau 2: (4 diém)
1. Giai phuong trinh: 2x* - 2x + 1 = 2x + 1)(V x> —x+2- 1)

2. Giai hé phuong trinh: Vx+1/2022=1/4044
| ' V2022 —x++y=+4044

Cau 3: (6 diém)
1. Tim s ty nhién n biét tich cac chir s6 ciia n bang 2n* 10n - 22 .
2. Tim cac sb thuc a, b sao cho da thirc 4x*- x*- 2a x*+5bx-6 chia hét cho da thuc
x-2x-3
3. Cho x, y, z 1a cac sb thuc duong théa min: xy + yz + 2x + 2xyz = 1. Ching minh rang
3
+y+z>=
xty+z %2
Cau 4: (6 diem)
Cho duong tron (O), duong kinh AB. Goi C la trungvdiém cua ban kinh OB va (I) laduong
tron duong kinh AC, Trén dudng tron (O) lay hai diém tuy ¥ phén biét M,N khac A va
B. Goi P,Q lan luot 1a giao di€m thir hai cua AM va AN voi duong tron (1).
1. Chung minh rang duong thang MN song song véi duong thang PQ.
2. V& tiép tuyén ME ctia (1) véi E 1a tiép diém. Ching minh: ME* = MA.MP.

ME _ AM

3. Vé tiép tuyén NF cua (1) véi F 1a tiép dlen?. Chirng minh: NE AN

HET

Thi sinh khong dugc mang may tinh va tai liéu. Can bg coi thi khong giai thich gi thém.



LOI GIAI

Cau 1: (4 diém)

. . 1 1 1 1 ,
1. Chlirng minh rang:biéu thuc:A = \/1+}+m=1+g—m v6i a>0. Ap dung d¢€ tinh gia
tri biéu thirc B= \/1+%+%+\/1+%+%+...+ 1+%+ L -
1= 2 2 3 99" 100
2. Tinh gia trj ctia biéu thirc C = (x*2-8x ' +11 x*)+(y*** =8 y*?+11 y**). Biét x=4++/5
va y=4-1/5

1) véi a>0 ta cod

11 1 1
1+————) =1+=+

( a CI+1) a2 (a+]_)2

1 1 1 1
Suy ra \/1+?+ =

) 1 1 1 1 1 1
Ap dun Bz\/1+—+—+\/1+—+—+...+ 1+—+
b aung 12 2? 2?3 99° 100’

1 1 1

‘a 'a+1_a(a+1]

:1+i 1

+2.(1 —_—
a (a+1)

(a+1) T4 a+l

B=1+l+l+1+l+l+...+1+i+L
1 2 2 3 99 100
1 9999
B=100-760=00

2 TacodC = (X2022_8X2021+11X2020)+(y2022_8y202+11y2020)
C=x2(x* =8 x+11]+y™(y*—8 x+11)

Véi x*—8x+11=(4++/5—8(4+/5/+11=21+8V/5-32—-81/5+11=0
Vi y’~8y+11=(4—5~8(4—V5/+11=21-85-32+85+11=0
Do d6 C=0

Cau 2: (4 diém)
1. Giai phuong trinh: 2x*-2x+ 1= Q2x+ (W x*=x+2-1)

2. Giai h¢ phuong trinh: Vx+1/2022=+4044
| ' (V2022 x+1y=+/4044

Dtacd2x?-2x+1=02x+ D(Wx*—x+2- 1)(1)
@2x7-2x+ 1= (2x+ Dyx?—x+2- 1

D2x°+2x=(2x + /x> —x+2

Dax*+8x +4=[4 x>+ 4 x+1)[x* = x+2]

DA4x +8x +4=04Xx-8 X8 X HAX— A X +8 x+x*— x+2
&3x*—7x+2=0

A=49-4.3.2=25

_7-425 1 7425

Do d6 x,= 53 3 % 53 =2




. 1
Vay phuong trinh (1) c6 tap nghi¢m S:[g;z]

2. DPKXD 0<x;y<4044

Vx+2022=1/4044 _ [Vx+12022—y—+2022—x—+y=0(2)
V2022 — x+vy=+4044 V2022 —x+Vy=+4044
Giai (2) [Vx—+y|+(v2022— y—+/2022—x|=0

X—y X—y _
©&+\/§+ \/2022—y—\/2022—x_0
1 1
SO Ty T V2022—y—v2022—x
1 1

Fxy=0 (do T 2002 =y —v2022—x
EX=y
Thay x=y vao phuong trinh v x+/2022— y=+4044 , ta duoc
Vx+12022 — x=1/4044<>2022+2+/x (2022 — x ) = 4044 <>x(2022-x)=1011>
&x*—2022x+1011°=0(x—1011)’=04x=1011
Suy ra y=x=101(nhén) )
Viéy hé phuong trinh da cho c6 nghiém duy nhat (x;y)=(1011;1011)
Cau 3: (6 diém)

Ta co

#0)

1. Tim s6 ty nhién n biét tich cac chir s6 ciia n bang 2n* 10n - 22 .
2. Tim céc sb thuc a, b sao cho da thirc 4x*- x*- 2a x*+5bx-6 chia hét cho da thurc

2
x-2x-3
3. Cho x, y, z 1a cac sb thuc duong théa min: xy + yz + 2x + 2xyz = 1. Ching minh rang

X + +Z>§
yrz=y

1. Ta thay n*- 10n - 22 = (n—5)*- 47

Do 47 khong 1a sb chinh phuong nén (n—5)” - 47 khong thé phan tich thanh tich cta hai s6 tu
nhién.

Ma theo d& bai n2 - 10n-22 1a tich ciia céc chif s6 clia an va

n’- 10n — 22=1.2.3.....(n>-10-22)

Suy ra trong n c¢é chit s6 1 va chir s6 ¢6 gia tri bang n? — 10n-22

Ma 1<n?-10-22<9

=>0<n<5+1./14

=>0<n<12

Vi trong n ¢6 chir s6 1 va chir s6 ¢ gia tri bang n? -10n — 22 nén n € (12;11;10)
Néu n = 12 thi n>-10n-22 = 2 do d6 n = 12 thda yéu cau bai toan

Néun =11 thi n>-10n-22=-11 do d6 = 1 khong théa yéu ciu bai toan

Néu n = 10 thi n>- 10n — 22 =-22 do d6 n = 12 khong thoa yéu cau bai toan
Vay n = 12 thi tich cac chit s ciia n bang n2-10-22.

2. Tathiy x*- 2x -3=(x-3)(x + 1)



Do d6 da thirc A (x) = 4 x*- 11x% - 2a x*+ 5bx - 6 chia hét cho da thirc x2-2x-3 khi da thirc
A(X)=4x*-11x>—2ax*+5bx-6 chia hét cho da thuc x-3 va x+1
Al3]=0 ;.| —2a—5b=-9 2a+5b=9 a=2
khi dé
Sy Ta) a1 q)=g {—18a+15b:—21 {—6a+5b:—7©[b=1

3. Vix,y, z 1a cic s6 thuc duong nén ta c6: (x—y )*+(y—z)+lz—x>0
<:>x2+y2+222xy+yz+zx®(x+y+z)223(xy+yz+zx)(1)
Ap dung bit dang thirc Cauchy cho ba sé duong x,y,z ta c6

x+y+zzx/3 xyz:[,(x+y+z)3227xyz:(',§(x+y+z)326xyz(2)
tr (1) va (2) suy ra (X+y+z)2+%(X+y+z)323(xy+yz+zx)+6xyz
=>(x+y+z)2+%(x+y+z)323(xy+yz+zx+2xyz)

<:>(x+y+z]2+%(x+y+z)323

@9 x+y+z[+2(x+y+z]"—2720
<:>[2(x+y+z]—3](x+y+z)220
P2(x+y+z)-3>0 (do (x+y+z)2+(',0)

<:>(x+y+z)z%

X=y=1z X=y=z

SM—y=z==
2xyzxy+yz+zx=1"2x°+2x*=1 "~ 7 *

Dau “=" xay ra khi 5

Vay x+y+22%

Cau 4: (6 diém)

Cho dudng tron (0), duong kinh AB. Goi C 1 trung diém cta ban kinh OB va (I) ladudng
tron duong kinh AC, Trén duong tron (O) lay hai diém tuy y phan biét M,N khac A va

B. Goi P,Q lan luot 13 giao diém thr hai cia AM va AN véi dudng tron (1).

1. Ching minh rang dudng thang MN song song v&i dudng thiang PQ.

2. V& tiép tuyén ME cua (1) voi E 1a tiép diém. Ching minh: ME* = MA.MP.

ME _ AM

—\

3. V@ tiép tuyén NF cua (1) véi F la tiep diém. Chirng minh: NE = AN



1) Xét dudng tron (0) cb: AMB = 90° (gbc ndi tiép chin nira duong tron)
=>MB_LAM(1)

Xét duong tron (1) c6: APC = 90° (gbéc ndi tiep chan nira dudng tron)
=>PC_LAM(2)

Tw (1) va (2) suy ra MB//PC =>ACP=ABM (3) (hai gbc dong vi)

Xét duong tron (I) co: ACP =AQP (4) (hai gbc ndi tiép cung chin A\P)
Xét duong tron ()) c6: ABM =ANM (5) (hai goc noi tiép cing chén A/l\\/I)
Tu (3), (4), (5) suy ra AQP=ANM

Ma AQP, ANM la hai goc ddng vi, suy ra MN//PQ (dpcm).

2) Xét AMEP va AMAE c6:
MAE =MEP (gbc noi tiép va goc tao boi tia tiép tuyén va day cung chan PE)

AME la goc chung
Do d6 AMEP~ AMAE (TH3)

ME _MP
MA ME



=>M E*=MA .MP (dpcm).
3) Ta c6 MB//PC (cmt).

, o MP_MA
Ap dung dinh li Ta-1ét, ta co NO NA
Ma ME’= MA .MP (chirng minh ciu 2)

Chung minh tuong ty, ta duoc: NF>=NQ.NA

ME2:MP.MA:MP MA _ MA MAL(MA)Z
NE> NQ.NA NQ NA NA NA 'NA
ME\"  AM

Do do6

ME _ AM
ME_AM

NE = an \dpem)



