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SO GD & BT THANH HOA KY THI KHAO SAT CAC MON THI VAO LOP 10

TRUONG THPT CHUYEN LAM SON THPT CHUYEN LAM SON
NAM HQC 2023
DE THI CHINH THUC Mon thi: Toan (chuyén)

Thoi gian: 150 phat (khéng ké thoi gian giao dé) Ngay
thi: 16/04/2023 Pé thi c6: 01 trang gom 05 cau
Cau 1: (2,0 diém)

a) Cho cac sb thuc duong X, y thoa man x? — 3xy = 10 va y? + xy = 6. Tinh A= x + 3y.
b) Cho X, y, z 1a c4c s6 thuc duong thoa man xyz( X +y + z ) = 1. Chting minh
1 1 1
\/(xz + ?) (yz + z_Z) (z2 + ;) =x+y)y+2)(z+x)

Cau 2: (2.0 diém)

a) Giai phuong trinh 2(3x + 1) + = = 5VZx + 7
x3—y3—-3y?+3x—6y—4=0

b) Gia h¢ phuong trinh §
x“—3x—2y+.3x+y+5=0

Cau 3: (2.0 diém)

a) Giai phuong trinh nghiém nguyén x° + 2024x = y°> + 1
b) Cho céac so nguyén duong x, y thoa man 44x? + 1 = y2. Chitng minh 2y + 2
la s6 chinh phwong.

Cau 4: (3,0 diém) Cho tam giac ABC nhon c6 AB < AC noi tiép duong tron (O), phan
giac trong cua goc BAC cat BC tai D va cit (O) tai Q(Q khéac A). Tur D dung DE, DF lan
luot vudng goc voi AC, AB ( E thudc AC, F thuoc AB). Goi M 1a trung diém cua BC, tia
QM cit (O) tai giao diém thu hai la P.

a) Chung minh QM. QP = QD. QA

b) Goi N 1a giao diém cta PD va EF. Chttng minh MN // AD.

¢) Dung duong kinh AK caa (O). Cac duong tron ngoai tiép cac tam giac BFN va
CEN cit nhau tai R(R khéac N). Chtng minh cac diém P, D, R thang hang.

Cau 5(1, 0 diém): Xét mot bang 6 vudng & 8 x 8 gom 64 6 vudng. Chang minh véi moi
cach danh dau 7 6 vudng cua bang, ta ludn tim dwgc mot hinh chir nhat gom 8 6 vuéng ma
khong c6 6 nao bi danh dau
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PAP AN KY THI KHAO SAT CAC MON THI VAO LOP 10
THPT CHUYEN LAM SON
NAM HQC 2023 - 2024

Mé6n thi: Toan (chuyén)
Thoi gian: 150 pht (khong ké thoi gian giao dé)
Ngay thi: 16/04/2023 Pap an co: 06 trang

Cau Néi dung Piém

1 a) Cho céc so thuc duong X, y théa mén x? — 3xy = 10 vay? +xy | 1,0
(2,0diem) | = 6. Tinh A=x + 3y.

Tu gia thiét x2 — 3xy = 10 va y? + xy = 6.
Chotax? —3xy + 9(y? + xy) = 64 1,0
<=>(x + 3y)? = 64

<=>x + 3y = 8 (Vi X, y 1a 56 thuc duong)
VayA=x+3y=38

b) Cho X, y, z la c4c s thuc duong thoa man xyz(x +y +z ) = 1. 1,0
1 1 1
CM: \/(xz + ?) (y2 + Z—z) (22 + F) =x+y)y+2)(z+x)

Taco
2, 1 x%y?+1 x*y?+xyz(x+y+z)
x — =

y? y? y?

_xy(xy + xz +yz + z?%) _x(x+2)(y+2)
y? y

Tuong tu

1 yx+2)(y+x)
yi+—=

z z

1 ziy+z2)(y+x
b= O+ +x)
X X
Khi do

[ )6 B e

=\/x(x+z)(y+z) yx+2)y+x) zy+2)(y+ x)

y z X
= x+y)y+2)(z+x)
2 a) Giai phuong trinh 2(3x + 1) +% =5V2x+7 1,0

(2,0diém)

PK: x # 0: x 2‘77
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phuong trinh tré thanh 2x(3x + 1) + 7 = 5xv2x + 7
& 6x2+2x+7=5xV2x+7 (1)
batu =v2x +7

Khi d6: phuong trinh (1) trg thanh 6x? — 5xu + u? = 0
& (2x=u)(3x-u)=0

& u=2x hoicu=3x 0.5
TH1: Véiu=2xtaduoc 2x =+v2x+7 (PK x = 0)
S 4x% =2x+7
@x = 22 (TMDK)
TH1: Véiu=3xtaduoc 3x =v2x+7 (PK x = 0)
& 9x%2 =2x+7
&9x2—-2x—7=0 0,25
&x = 1(TMDPK)
Viy s € {222 1]

x3—y3—-3y24+3x—-6y—4=0(1) |10

x2=3x—2y+.3x+y+5=0(2)

a) Gia hé phuong trinh {

Tt Phuong trinh (1) ta c6 x> + 3x = y3 + 3y2 + 6y + 4
Ox3+3x=@w+13+3@+1) (3

Patu=y+1
Phuong trinh (3) trg thanh x3 + 3x = u3 + 3u
& x3+3x—ud-3u=0

SX-ux?+xu+u>+3)=0
D0x2+xu+u2+3=(x+%)2+%u2+3>0v(yimoiu,x

Khidox-u=0=>x=u=y+1=>y=1-xThay vao (2)ta dugc 0.5
x2=5x+2+2Vvx+1=0PKx =-1)
Sx?—4x+4—(x+1)+2Vx+1-1=0
S x=-2)2=Wx+1-1)>
<:::>[x—2=\/x+1—1
x—2=—Vx+1+1
<:::>[x—1=\/m 0,25
3—x=—JVx+1

THL x—1=+vx+ 1(PKx >1)
Sx?-2x+1=x+1

< X = 0(Loai) hogc x =3 (TMDBK) =>y =-2
TH2:3 —x =+x + 1(DK x < 3)
Px?—6x+9=x+1

& x?—-7x+8=0

x =2 (TMPK) => y = 1
X = 717 (Loai)

2
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Vay nghigm cia h¢ pt (x,y) = (3; - 2); (2 Y2 025
3 a) Giai phuong trinh nghiém nguyén x° + 2024x = y> + 1 1,0
(2,0diém)
Tacox®—x+2025x =y°+1
& X(x*—1)+2025x = y° + 1
& X(X -1)(X + 1)(x? + 1)+2025x = y°> + 1
& X(X -1)(x + 1)(x? — 4 + 5) + 2025x = y5 + 1
& X(X-1)(X + 1)(x + 2)(x — 2) + 5x(x + 1)+2025x = y°> + 1(1)
Do x(x -1)(X + 1)(x + 2)(x — 2) la tich cia 5 s0 lién ti€p nén
chia hét cho 5.
Khi d6 VT (1) = X(X -1)(x + 1)(x + 2)(x — 2) + 5x(x + 1)+2025x
Chia hét cho 5.
VP(1) = y° + 1 chia cho 5 du 2 hoic 1
Vay vé trai cua (1) chia hét cho 5, vé phai caa (1) khdng chia hét cho
5 nén phuong trinh (1) vO nghiém, hay phuong trinh da cho khong ¢
nghiém nguyén.
b) Cho céc sé nguyén duong x, y thoa man 44x2 + 1 = y2. 1,0
Chttrng minh 2y + 2 la s6 chinh phwong.
Dé thay y 12 56 16 nén daty = 2k + 1( ke N)
Khi do ta ¢6 44x* + 1 = 4k* + 4k + 1
=>11x% = k(k + 1) (*)
=> k(k + 1) chia hét cho 11 0,25
Do 11 1a SNT nén hoic k chia hét cho 11 hoic k + 1 chia hét cho 11
TH1: k :11,ditk = 11.m (m € N) Thay va (*) ta co
x2=m(11lm+1)
Lai ¢6 (m; 11m+1) = 1= m va 11m +1 déu la cac sb chinh phuong.
=> {m’zjsz véablaSTN, b>0 0.25
Khi d6 2y + 2 =4k +4 = 44m + 4 = 4b? la SCP.
TH2: k+1 :11,datk+1=11.n(n € N) Thay va (*) tacé
x2=n(11n-1)
Lai ¢6 (n; 11n - 1) = 1= nva 11n — 1 déu I cac sb chinh phuong.
=>{n szz vé ¢, d 12 STN khéc 0
Khidotacd 11c? —d? =1 => 12¢? = c? + d? + 1 (x%)
Ta thdy VT(**) = 12¢? chia hét cho 4
VP(**) = ¢? 4+ d? + 1 chia cho 4 chi cd thé c6 s6 du1a 1; 2
hoac 3 nén (**) khong xay ra.
Vay néu cac s6 nguyén duong X, y thoa man 44x? + 1 = y? 0,5
thi 2y + 2 la s6 chinh phwong.
Céiu 4: (3,0 diém) Cho tam gi4c ABC nhon c6 AB < AC ndi tiép
4 duong tron (O), phan gic trong cia géc BAC cit BC tai D va cit (O)
(3,0diém) | tai Q(Q khéac A). Tir D dung DE, DF lan lugt vudng gdc véi AC, AB
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( E thuoc AC, F thuoc AB). Goi M 1a trung diém cua BC, tia QM cat
(O) tai giao diém thi hai 12 P.
a) Chung minh QM. QP = QD. QA
b) Goi N la giao diém cta PD va EF. Chttng minh MN // AD.
¢) Dung duodng kinh AK cia (O). Cac dudng tron ngoai tiép cac
tam giac BFN va CEN cat nhau tai R(R khéac N). Chtang minh

cac diém P, D, R thang ha

Py

1,0
QMD = QAP = 90°
01la goc chung
= AQMD dong dang AQAP(9.9)
QM _ QA _ _
= o = o => ?M.QP = QD.QA
b) Goi I la giao diém cua AD va EF
Ta ching minh AAED déng dang véi APQD (g. g), ¢6 cac duong
. 5 ~ QM _ DI
cao tuong ung El va CM nén — = —
QP DA
MaNI// AP => 2L =28 } 1,0
DA DP ’
o M _ DN
QP DP

= MN // DQ Hay MN // AD
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il

N :

¢) Goi R 1a giao diém thir hai ciia cac duong tron ngoai tiép cac tam
giac BFN va tam giac CEN. Trudéc hét, ta ching minh R (O).
Taco BRC = BRN + CRN = AEF + AFE = 180° — BAC

= Tu gidc ABRC noi tiép

= R €(0) 1,0
= NRC = NEA = EAP = PRC
= P, D, R thang hang. (bCCM)

5 Xét mot bang 6 vudng ¢& 8 x 8 gdm 64 6 vudng. Chiang minh vai moi

(1,0diém) | cach danh dau 7 6 vudng ctia bang, ta luon tim dugc mot hinh chir
nhat gom 8 6 vudng ma khdng c6 6 nao bi danh dau

Ta chia bang vuong da cho thanh 8 bang hinh chir nhat ¢d 2 x 4 nhu
hinh v&. Theo dé bai ta chi danh dau dtung 7 6 vudng cua bang nén 1,0
theo nguyén li Pirichle, ludn ton tai it nhat mot bang con trong sb 8
bang trén khdng chira 6 nao bi danh déu, do d6 ta co duoc diéu phai
chirng minh.
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