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

TRUONG THPT CHUYEN LAM SON THPT CHUYEN LAM SON
" . , NAM HOC 2023 - 2024
PE THI CHINH THUC Moén thi: TOAN

(Dung cho thi sinh thi vao 16p chuyén Tin)
Thoi gian: 150 phut (khéng ké thoi gian giao d@é)
Ngay thi: 16/4/2023
Dé thi ¢6 01 trang gom 05 cau

Cau 1 (2,0 diém). '
1. Cho hai s6 thuc duong x, y thoa man x+ y =9 va xy=4. Tinh gia tri cua biéu thirc

(\/— \/_)(\‘—v
x r+y\/—

2. Cho hai s thuc a,b phan biét thoa man a’ —2023a=5b>-2023b=c, voi ¢ 1amot

s6 thuc duong. Chimg minh ring

1 1 2023
—+—+

a b c

=0.
Cau II (2,0 diém).

1. Giai phuong trinh (Vx+5 -J.r-z)(1+J,v2 +3x—10)= 7.

25’ —7v =(x+y)7- 2rv)

2. Giai hé phuong trinh
+xyp+yt =17

Cau Il (2,0 diém).

1. Giai phuong trinh nghiém nguyén xy’ —y* +2x=xy—x"y -2y +1.

2. Tim cac s6 nguyén duong a,b thoa man a(ab+1):(a’ +b) va b(ab+1):(b> —a).
Cau IV (3,0 diém). Cho ba diém A4,B,C cb dinh nam trén mot duong thang d (B nam
gitta 4 va C). V& duong tron tim O thay doi nhung luoén di qua B va C (O khong
thu¢c duong thang d).Ké AM va AN la cac tiép tuyen voi duong tron tam O (M, N
la cac tiép diém va N thudc cung nho BC ). Buong thing 4O cit MN tai diém H va
cat duong tron tai cac diém P va O (P nam gita 4 va Q). Goi / la trung diém cua
doan thing BC . ‘ :

1. Chirng minh rang to gidc AMOI ndi tiép.

2. Goi J la tam duong tron ngoai tiép tam giac BHO . Chimg minh O,7,J thing hang.

3. Goi D la trung diém cua doan thing HQ, tr H ké duong thang vuoéng goc véi MD

cat duong thang MP tai diém E . Chimg minh P la trung diém cua doan thang ME .

Céu V (1,0 diém). Cho 2023 hinh chit nhat c6 chiéu rong bang 1 cm va chiéu dai lan luot
bang X G, X, CHji-r; Xygq CIN. Biét rang X;5 X557 "5 X3 12 CAC s6 nguyén duong khac 1

thoa man diéu kién
1 1

1
+ g SO =
\/x| rv \’ “1013

Ching minh rang trong 2023 hinh chit nhit nay c¢é it nhét hai hinh chit nhit c6 dién tich bing
nhau.
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SO GD & DT THANH HOA HUONG DAN CHAM DE KHAO SAT
TRUONG THPT CHUYEN LAM SON CAC MON THI VAO LOP 10
THPT CHUYEN LAM SON
NAM HOC 2023 - 2024
Moén: TOAN
(Danh cho thi sinh thi vao 16p chuyén Tin)
Hudng din chim nay gdm 04 trang

Huéng din chung:

1) Néu hoc sinh gidi cdch khdc véi cich néu trong HDC ndy ma ding thi van dwoc diém toi
da cua cdu, y tuwong ung.
2) Trong cau hinh, néu hoc sinh khong vé hinh hodc vé sai co ban thi khong cho diém cau do.

Céu Y Néi dung | Piém
Cho hai s6 thwe dwong x, y théa min x+y =9 va xy = 4. Tinh gia tri ciia biéu thirc
(Vx5 )
XNX + y\/; '
o | Taes p (V=)@ =3 (Vx=y)G=»E+») s
acod P= = ,
Wy (e )y o)
2
B (\/;—\/;) (\/;+\/;)(X+y) ~ (x+y—2\/5)(x+y) _(9-4).9 45 05
I R e T I e I |
(2,00) Cho hai s thwe a,b phan biét théa man o —2023a =b*>—2023b =c, véi ¢ la mot s6
thwe dwong. Chirng minh ring
1 1 2023
—+— =0.
a b c
2 Theo baira ta cé a,b 1a nghiém cua phuong trinh x* —2023x—c=0.
(1,0) _ a+b=2023 0,5
Do d6 theo Hé thurc Vi-et, ta co .
ab=-c
1 1 2023 a+b 2023 2023 2023
Suy ra —+—+ = + = + =0, dpcm. 0.5
a b c ab c —c c ’
Giiii phwong trinh (Vx+5 -V - 2)(1 X +3x —10) -7 (1)
Diéu kién: x>2.
Phuong trinh (1) ¢6 thé viét lai thanh: (Va+5 —x=2)(1+Vx+5/x-2)=7 0.25
=+x+5
Dit @V (a>b>0)thi o’ —b* =7 va phuong trinh trén trg thanh:
11 1 b=Ax-2 0,25
(2,00) | (1,0d) (a —b)(1+ab) =d-b o (a—b)(1+ab—a —b) =0

o (a-b)(1-a)(1-b) < B_Zig(do a>b)

0,25

a=1 Vx+5=1 x =—4(ktm)
i b:1:> Jx_2:1<:> x =3(tm)

Vay phuong trinh da cho ¢6 nghiém duy nhat x=3. 0,25




2x° -7y3 =(x+y)(7-2xp)

Giai hé phuwong trinh ) ,
X +xy+y =7

2x° -7y = (x+ y)(7-2xy) 2x° -7y =(x+ »)(x* = xy +°)
Ta co 5 , <9, 5 0,25
X +xy+y =7 X +xy+y =7
2% =7y =x"+y’ x’ =8y’ x=2y
) =9, 5 <9, 5 = s 0,25
(1.0d) X +xy+y =7 X +xy+y =7 Ty =7
(x=2
x=2y y=1

SS9 < 0,25

y =1 x=-2
L =-1
Vay hé phuong trinh 6 hai nghiém (x;y)=(2;1) va (x;y)=(-2;-1). 0.25

Giai phuong trinh nghiém nguyén xy°> — > +2x=xy—x’y -2y +1.

Tacd xy° -y +2x=xy-x"y—-2y+1< xp° —y* +2x—xp+x"y+2y =1
<:>(x2y+xy2)—(xy+y2)+2(x+y):1<:>xy(x+y)—y(x+y)+2(x+y)=1 0,5
<:>(x+y)(xy—y+2):1 (1)

Vi day l_é phuong trinh nghiém nguyén nén ta co:

x+y=1
{xy—y+2—l ®)
()<
1 x+y=-1 (+%)
(1,0d) -y +2=-1
=1-
x=1-y x=1-y x=0,y= 0,5
(*) & =3 sify=1 <
(1-y)y-y+1=0 -y +1=0 ! x=2y=-1
y=-
11 x=-l-y
x=—1- x=-1- =-2:y=1
2,0d) (%) 4 ST slyar T
(-1-y)y-y+3=0 -y =2y+3=0 x=2y=-3
y==

Vay tap nghiém cua hé phuong trinh 1a § = {(0;1),(2;—1),(—2;1),(2;—3)}.

Tim céc s6 nguyén dwong a,b théa man: a(ab+1):(a’ +b) va b(ab+1):(b*> —a).

Theo bai ra ta co:

(a*> +b)|a(ab+1)= (a’ +b)| b(a’ +b)—a(ab+1)= (a’ +b)| (b’ —a) (D). 0,25

Lai co:

2 (b* —a)|b(ab+1)= (b* —a) |b(ab+1)—a(b> —a)= (b> —a)|(a’ +b) (). 0.25
(1,0d) Tu (1) va (2) tasuyra: |a” +b = b> —al. ’

Ta x¢&t hai truong hop sau

Truwong hop 1:

a+b=b"-asa -b+a+b=0<(a+b)a-b+1)=0=b=a+1 0.25

(Vi a+b>0). ’

Thay b= a+1 vao gia thiét ta thiy thoa mén.




Truong hop 2: a° +b=-b’+a=a=a"+b*+b.

Vi a 1a sé nguyén duong nén a”> >a.Suyra a=a*+b*+b>a+b*+b>a nén
truong hop nay loai.

Vay tat ca cac cap sd (a;b) thoa man 1a: (£;¢+1) voi ¢ 13 sb nguyén duong bat ki,

0,25

v
(3,0d)

Cho ba diém 4, B,C cd dinh nim trén mét duwdng thing 4 (B nam giita 4 va C). Vé dudng
tron tim O thay doi nhung luén di qua B va C (O khong thujc dwong thang d). Ké AM
va AN la cac tiép tuyen véi dwong tron tim O (M, N la cac tiép diém va N thudc cung
nhé BC). Pwong thang A0 cat MN tai diem H va cat dwdng tron tai cac diem P va Q (P
niam giita 4 va 0). Goi I 1a trung diém cia BC.

Chirng minh ring t giac AMOI ndi tiép.

Do AM 14 tiép tuyén véi dudng tron tim O nén AMO = 90°.

1 , — 0,5
(1,0d) Do I 1a trung diém ctia BC nén IO L. BC. Suy ra 470 =90,
Tt gide AMOI ¢6 AMO+ AIO =90° +90° =180° nén ndi tiép (dpcm). 0
Goi J la tAm dwdng tron ngoai tiép tam giac BHO.Chirng minh O,1,J thing hang.
Ta c6 AABN ddng dang voi AANC (vi IIhI\B = z@ , C/A\N chung)
AB AN 0,25
= — =" =AB.AC=AN%
AN AC
Vi AANO vuéng tai N, dudng cao NH nén AH.AO = AN*.
2 AB A0 0,25
Suy ra AB.AC = AH.AO hay — = —. ’
(1,0d) y y AH  AK
Do 46 AABH»AAOC . Suy ra ABH = AOC hay ABH = HOC'. 025
Do d6 ttr gidc CBOH noi tiép. '
Vi J la tam duong tron ngoai tiép tam giac BHO nén J cing la tam duong
tron ngoai tiép tir giaic CBOH . Do d6 J nam trén dudng trung tryc ctia doan 0,25
thang BC hay O,I,J thing hang (dpcm).
3 Goi Dla trung diém cia HQO, tir H ké dwong thang vudng goc véi MD cat dwdng thing
(1,0d) | MP tai E.Chirng minh P la trung diém cia ME .




Xét hai tam gidc MHE va QDM , ta co:

EMH = @ (hai goc noi tiép chin hai cung bang nhau). 0,25
Lai c6 EDQ = MHD + HMD =90° + HMD = 90° + FHD ==90° + PHE = EHM
ME _MH

Suy ra AMHE d6ng dang AQDM

y g dang AQDM (g.g) = ) 0,25
APMH déng dang AMQH (g.g) = MP = MH = MH 0,25

MQ QH 2DQ

:ﬁzl@ = ME = 2MP:>PlatrungdlemME 0.25

MQ 2 MQ ’

(1,0d)

Cho 2023 hinh chir nhit c¢é chiéu rong bang 1 cm va chiéu dai lan lwgt bang x, cm, x, cm,
"ty Xy CML Bi€t rang x,,x,,---,x,,,, 1a cac so nguyén dwong khac 1 théa man diéu kié¢n

| + ! +...+ 1 > 88
\/;1 \/Z v *2023

Chirng minh ring trong 2023 hinh chir nhit nay cé it nhit hai hinh chir nhat cé dién tich bing
nhau.

Gia st trong 2023 hinh chir nhat da cho khong c6 hai hinh chir nhat nao c6 dién
tich bang nhau. Suy ra trong 2023 s0 nguyén duong x,,X,, *,X,,,; khong c6 hai
A N M A Ay or A r < A , A r 0,25
s0 nao bang nhau. Khong mat tinh tong quat, ta sap xép cac s6 do nhu sau:
X <Xy <Xy <o < Xy :>x1 >22,x,23,x,24,...,X,,, 22024 .
N 1 N 1 N 1 1 L 1 0.5
\/;1 \/g \/Z \/ x2023 \/_ \/_ \/ 2024 ’
__2 + 2 + —
W2 25 2 \/2024
0,25
(1,0d) <2( ! + ! + ! +..t 1 j
V2441 B2 Ja+3 V2023 ++/2024
=2(V2 V1432444 =3 +.... 42024 —12023)
=2(~/2024 1) <88.
N R L T RS 1 0:25
\/;1 \/g \/Z v X2023
Do d6 trong 2023 hinh chit nhat niy c6 it nhét hai hinh chit nhat c6 dién tich bang
nhau.

Hét
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