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: 2024 — 2025
DE THI CHINH THUC Mon thi: TOAN
( Bé thi co 01 trang) (Danh cho thi sinh thi vao chuyén Toan)

Ngay thi: 07/4/2024 ‘
Thoi gian lam bai:150 phut (khong ké thoi gian phat dé)

xy+1

2
Ciu 1. a) Cho x, y 1a cac s hitu ti duong théa man x* + y° +[ j =2, chimg

xX+y

minh /1 +xy 14 s hitu ti.

b) Cho biéu thitc P(x)= Vb —12x +12 +3x. Goi x, 1a mot nghiém cta
phuong trinh x* + x —1=0. Tinh gia trj P(x,)..

Cau 2. a) Giai phuong trinh: v/3x-2 ++/5x-1=x% —x+3.
x’(3+2y)=8
b) Giai h¢ phuong trinh {xy (v’ +3y+3)=4.
Cau 3. a) Giai phuong trinh nghiém nguyén duong: 5(x* +xy + »°) =7(x +2).
b) Cho # 1a sb nguyén duong va d 1a uwdc duong ctia 2n’, ching minh
n® +d khong phai 1a s6 chinh phuong.

Ciu 4. Tam giac nhon khong cdn ABC ndi tiép duong tron (O),duong cao
AH (H € BC). Goi K,L lan luot 1a hinh chiéu vudng goc cua diém H trén cac
canh AB,AC. Puong thang KL cit duong tron (O) tai hai diém P,Q (P va B
cung phia d6i voi AC). ’

a) Ching minh tr giac BKLC ndi tiép duong tron. ’

b) Ching minh BC 1a tiép tuyén cia dudng tron ngoai ti€p tam gidc PHOQ.

¢) AH cat lai duong tron (O) tai T (T # A). Goi D 1a hinh chiéu vudng
goc cia Hlén KL;AD cat duong tron (O) tai M (M # A). Chimg minh
HMT =90".

Cau 5. Chung minh rang tir 6 s0 voO ti tuy y ta c6 thé chon dugc 3 so6 a,b,c sao
chocad 3 s60 a+b,b+c,c+a déulasd vo ti. Bai todn con ding khong néu ban dau
1a 4 s0?

Can bo coi thi khong giai thich gi théem

Chi ki ciia gidm thi S0 1 © ..o oceeeeeee e eeeeeeee e e Chib ki clia gidm thi $6 2:....................
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TRUONG THPT CHUYEN LAM SON THPT CHUYEN LAM SON
‘ , , Nim hoc: 2024 - 2025
DE THI CHINH THUC Mon thi: Toan (chuyén Toan)
( Bé thi co 0ltrang) Ngay thi:

Thoi gian lam bai:150 phit (khéng ké thoi gian phdt dé)

PAP AN (Chuyén Todn)

2 2
Cau 1. 2) Ta co: x2+y2+[xy+1j :2<:>(x+y)2—2(xy+l)+[xy+lj —0 (0,25d)
x+y X+y
2
<:>[x_|_y_xy+lj :O<:>x+y—xy+1:0<:>x+y=xy+1 (0,25d)
X+y X+y X+y
<:>xy+1=(x+y)2<:> l+xy=x+y (0,5d)

b)Tacd x; +x,-1=0=>x, =1-x,=x, =x, —2x, +1=(1—-x,)—2x, +1=2-3x,.

= x, =9x, —12x,+4 (0,5d)
Do d6 P() = J9x2 = 24x, +16 +3x, =[4—3x, | +3x, (0,25d)
ma 4-3x,=3(1-x,)+1=3x’+1>0. Vay P(x,)=4-3x, +3x, =4. (0,5d)

Cau 2.a) BK: x>2/3. Taco:
V3x2 +/5%-1 = x> —x+3<:>(x—x/3x-2)+(x+l—\/5x—l)+(x2 —3x+2)=0
x> =3x+2  (x+1)* = (5x-1)
+
V3x2+x  AJ5x-1+(x+1)

+(x*=3x+2)=0 (0,5d)

& (x°=3x+2) ! ! 1}20

+ +
V3x-2+x  ASx-1+(x+1)

1 +1>0,Vx>2/3

1
Ta co: +
N3x+1+(x+1) A5x+4+(x+2)
Suyra: x* —3x+2=0<x=1,x=2 (tm)




3+2y:i 1+2(y+1):§3

3

b) Touh¢ suyra x#0. HE < . 4<:> 4 .
Y +3y° +3y=— (y+1)3=—+1
X X
u== w=2v+1 (1)
bat X ta dugc hé phuong trinh: (0,5d)
. V' =2u+1 (2)
v=y+1
:>u3—v3=2(v—u)<:>(u—v)(u2+uv+v2+2)=0 Viu’+uv+v' +2 >0,nénu=v
u=v=-1
Ta(suyra: u’—2u—-1=0 = 1445
u=vy=
2
Voiu=v=—-Il=x=y=-2
xz\/g—l
iy ++/5
Véiu=v= J5 -1
ST
5 x=—/5-1
Véiu=v=—~—= 0,5d
> y:_\/g_l (0,5d)
2

Cau 3. a) Tur gia thiét suy ra:
T(x+2y)5=(x+2y)5=>x+2y=5m=>x=5m—-2y (meN*)

Thay vao phuong trinh ta co:

(5m—2y)2 +(5m—2y)y+y2 —Tm=0<3y" —15my+25m*> = Tm =0 (0,25d)

Phuong trinh (4n y)c6 nghiém nén

A=225m’ —12(25m* = Tm) 2 0=>75m> —84m <0 < 0<m g% (0,25d)

Do m 1a s6 nguyén nén m = 0(loai), hodc m =1
3" -15y+18=0|(y-2)(y-3)=0
Nhan xét. Ciing c6 thé giai cau 3a) theo cach sau:

V6i m=1, ta dugc { = (x,)=(1,2) (0,5d)

Giai phuong trinh nghiém nguyén duong: 5(x* +xy + y*) = 7(x +2y).
Vi x,yeN* taco: 5(x> +xp+1°)=T(x+2y) < 5(4x° +4xy +4y°) =28(x +2y)

& 15x° +5(x+2y)2 :28(x+2y) :>5(x+2y)2 <28(x+2y):>x+2y<§



=3<x+2y<5
Tur phuong trinh suy ra: 7(x+2y):5=(x+2y):5 (vi (5;7)=1)

x s 2y=5
Dan dén x+2y=5:>{x+ 4 <:>(x,y)=(1,2)

X +xy+yi =7
Vat phuong trinh c6 nghiém nguyén duong: (x, y) = (1,2)

coe o 2 . X , , I’l2 +d :m2
b) Giai st n° +d 1a so chinh phuong, ta c6 (m,k e N*)
2n* =d k
n+d=m’ 2
= 1252 =n’ +% =m’> = n’k> +2n’k = m*k’ (0,5d)
L 4
k
mk \’ mk \’ mk mk \’
:>k2+2k:(—J vi keN*:(—j eN*:—eN*:(—J 14 s6 chinh
n n n n

phuong = & + 2k 1a s0 chinh phuong. Nhung ta ¢6 k* <k” + 2k <(k + 1)2 nén vo 1y,
dan dén gia st sai. Vay n* +d khong chinh phuong. (0,5d)

Céu 4. a) (C6 nhiéu cach dé chirg minh ttr gia BKLC noi tiép)

Ta c6 tam giac AHB vudng tai H va c6 duong cao 1a HK, nén AH* = AK.AB (1) (hé
thirc trong tam giac vuong).

Tuong tu ta c6 AH” = AL.AC (2).

Tir(1) va (2) ta duoc AK.AB = ALAC = A& _ AL 3 (0,5d)
AC AB

Xét tam giac AKL va ACB c6 KAL chung va théa man (3), suy ra
AAKL ~AACB(c—g—-¢)= AKL = ACB, suy ra tt giac BKLC noi tiép. (0,5d)

A

[T}




b) Tir ACB = AKL = %sdAPB - %(sd@+sd1/373)

:%(sdﬁﬂdﬁ?) :%(Sd@+sd@) = sdAP= sdAAQ:> A 1a trung diém cung PQ,

suy ra AP = AQ (4) (0,254)
Xét tam giac APK va tam giac ABP c6 PAB chung va APK = ABP (hai goc noi tiép
chén hai cung bang nhau), suy ra AAPK ~ AABP(g—g) = % = %

= AP* = AK.AB (5)Tu (1), (5) va (4) suy ra AP = AH = AQ, (0,254)

suy ra A 1a tim dudng tron ngoai tiép tam gidc PQH, ma AH 1 BC, nén BC la tiép
tuyén ctia dudng tron ngoai tiép tam giac PHQ. (0,5d)

c) Xet hai tam giac APD va AMP c6 PAM chung va
@z@z%sd@:lsdﬁzﬂﬁ, dé d6

AAPD ~ AAMP(g — g) = AP _AD | ypr AD.AM, (0,25a)

AM AP

AH _ AM
AD  AH

dodd AH? = AP? = AD.AM =

Xét hai tam giac AAHM va AADH co6 HAM chung va j—gzj—g, do do

AAHM ~AADH (c-g-c¢) = AMH = AHD = AH 1a tiép tuyén ctia duong tron ngoai tiép
tam gidc DHM, (0,5d)

Suy ra THM = HDM =90° — MDP = 90° —%(sd@Jrsd;l—Q) =90° —%(sd@+sd24—]3)

=90° —%sdAPM =90° — ATM =90° — HTM = THM + HTM =90° = HMT = 90°.(0,25d)

Cau 5. Xet mot s6 A })ét ky trong 6 s6 do, xet 5 tong cia A véi 5 s6 con lai. Ta thay
trong 5 tong nay it nbét co 3 tong cung la 1a s6 vo ti hodc cung 1a hitu ti. ,

*) Néu co it nhat 3 tong 1a vo ty chang han A+ B;A+ B,; A+ B, 1a vo ti, xét 3 so

B +B,;B,+ B,;B, + B,néu c6 1 s6 vo ty chang han B, + B,thi bd 3 s6 (4,B,,B,) thoa
man yéu cau bai toan. Néu khong c6 sd ndo vé ti thi ca 3 sb d6 hitu ti, diéu nay dan dén
(B,+B,)+(B,+B,)—(B,+B,)=2B, hiruti, voly. (0,5d)
Trudng hop néu ¢ it nhat 3 tong 1a hitu ti chang han 4+ B; A+ B,; A+ B, hitu ti

Thi ta cling 1ap luan nhu trén ddi voi bd (B1 ,B,,B, )

Vay bai toan da dugc chung minh. (0,254d)




Bai toan khong con ding néu ban déu 1a 4 sd, ch'flng han bd 4 sb sau:
{a,l +a,l— a,—a} voi a vo ti khong thé chon dugc ra 3 s6 c6 tong do6i mot vo ti. nhau
(0,25d)

.. Het .........
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TRUONG THPT CHUYEN LAM SON THPT CHUYEN LAM SON
R ] ) Nam hoc: 2024 - 2025
BE THI CHINH THUC Moén thi: TOAN
(Dé thi co 01 trang) (Danh cho thi sinh thi vao 16;p chuyén Tin hgc)

Ngay thi: 07/4/2024 ‘
Thoi gian lam bai:150 phut (khong ké thoi gian phat dé)

o 2 fo6x’ —2x"+18x+23 . N~
Cau 1. a) Tinh gia tri ciia bi€u thurc P(x)zx 6x2 8x +158x+ 3 tai x = 19-83.
x —8x+

b) Cho x,y 14 cac sb hitu ti duong sao cho % 13 86 hitu ti. Tinh xy.
-y

Cau 2. a) Giai phuong trinh: v/3x-2 +~/5x-1=x" —x +3.
45’ =y* +3

b) Giai hé phuong trinh { PRI 3

: 1 1 .
Cau 3. a) Cho céac so0 thuc x,y khac 0, sao cho x+— va y+— la nhitng s6 nguyén,
y X

’ - M 3 3 \ A A
chirmg minh rang x°y” + o la s6 nguyén.

b) Giai phuong trinh nghiém nguyén duong x° +3x° +1= "

Céu 4. Tam giac nhon khong can ABC ndi tiép dudng tron (O), duong cao AH (H e BC).
Goi K,L lan luot 1a hinh chiéu vudng goc cua diém H trén cac canh 4B, AC.
Puong thang KL cat dudng tron (O) tai hai diém P,Q (P va B cing phia di voi
AC). ,

a) Ching minh tir gidc BKLC ndi ti€p duong tron.

b) Ching minh PQ vudng goc véi AO.

¢) AH cit lai duong tron (O) tai T (T # A). Ching minh H 1a tim duong tron
ndi tiép tam giac PTO.

Ciu 5. Cac sb thuc duong x,y théoa man: x° + y* =x— y, ching minh x* + y* <1.

Can bo coi thi khong gidi thich gi thém

Chi ki ciia gidm thi SO 1 = .....oovov e ee e ee e Chit ki clia gidm thi s6 2: ... ...
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TRUONG THPT CHUYEN LAM SON THPT CHUYEN LAM SON
A ) ) Nam hoc: 2024 - 2025
DE THI CHINH THUC Mo6n thi: Toan (cho chuyén Tin)
(Dé thico 01 trang) Ngay thi: 07/4/2024
Thoi gian lam bai:150 phit (khéng ké thoi gian phat dé)
PAP AN

Cau 1. a) Ta cé x:\/19—8f=1/(4—ﬁ)2 —4- o dox=3= ¥ —8x+13=0. (0,5d)

Do d6 x* —6x° —=2x* +18x+23 = (x> —8x +13)(x* +2x+1)+10=10.

Vay P(\/19—8\/§)=%:5. (0,5d)
oo X723 _(x=23)(2+545)

b) Ta =
3 4-3) (0,50)
_2x- 32; +3(xf —HV3 , 12 s6 hitu ti khi xy = 4. (0,5d)
-3y

Cach khac: Dat
2b—ay=0

= xy =4.
bx—-2a=0 4

;:iﬁ 2%(a,be@;a,b¢0)):>bx—2a=(2b—ay)\/§:>{

Cau 2.a) bK: x>2/3. Ta co:
3x-2 +/5x-1 = x° —x+3<:>(x—\/3X—2)+(x+1—\/5x—1)+(x2 —3x+2)=0

2 _ 3yt 2 _ -
X 3x+2 N (x+D" =(5x 1)+(x2—3x+2)=0 (0,5d)
V3x2+x  J5x-1+(x+1)

<:>(x23x+2){ 1 ! 1}:0

+ +
V3x-2 +x  AS5x-1+(x+1)

1 1
Ta co: +
V3x+1+(x+1) V5x+4+(x+2)
Suyra: x> —3x+2=0=x=1,x=2 (tm)
KL: x=1, x=2. (0,5d)

+1>0,Vx>2/3

4x’ =y +3(1)

b) Giai h¢ phuong trinh:
4y’ =x* +3(2).



Lay phuong trinh (1) trir phuong trinh (2) vé theo vé, ta dugc:
(x—P)Ex> +41> +dxy+x+ ) =0 < x-y=0
4x* +4y" +4xy+x+y=0. (0,25d)
- Voi x—y=0< x =y, thay vao phuong trinh (1) ta dugc
45 —x"-3=0 (x—D)(@x*+3x+3)=0< x=1, (vipt 4x* +3x+3=0, cb
A =-27 <0, nén vd nghiém)
T x=1= y=1=x=y =1 langhiém. ’ (0,5d)
- Tu phuong trinh (1) va (2) suy ra cac vé trai cua (1) va (2) duong, suy ra
x>0,y>0.
Do d6 phuong rinh 4x* +4y* +4xy +x+y=0 v0 nghiém.
Vay h¢ phuong trinh da cho c6 mot nghém x =y =1. (0,25d)

cy A 1 1 1 .
Cau 3. a) Tu gia thiét suy ra: [x+—}(y +—j =xy +—+21a s6 nguyén = xy +L
y X Xy Xy

1a s6 nguyén. (0,5d)

3 3
1 1 1 1 1
T d6 ta c6 x°y" +—— =(xy)3 +(—j =[xy+—J —3XY-—£XJ’+—}
Xy Xy Xy Xy Xy

3
= (xy + LJ - 3[xy + L] 1a s6 nguyén (dpcm)  (0,5d)
Xy Xy

b) Giai phuong trinh nghiém nguyén duwong: x° +3x” +1=y* (1)
Dit z=x", phuong trinh (1) tré thanh z° +3z+1-* =0 (2)
Phuong trinh (2) 4nz c6 A=5+4y".

Néu phuong trinh (2) c6 nghiém nguyén thi

A=5+4y' =m’ (meN)=(m-2y")(m+2y*)=5 (0,25)
m+2y° =5 m=3

= =4 , . =>y==L (0,5d)
m-2y*=1 |y =1

V6i y=1=x=0 (loai)

Véi y=-1 (loai).

Vay phuong trinh da cho khong c6 nghiém nguyén duong. (0,254)
Cach khac: Vi x>0, nén (X’ +1)’ <x* +3x" +1=y" < (X’ +2) =x* +4x’ + 4. (2)
Ma (x* +1)* va (x* +2)* 14 hai s6 chinh phuong lién tiép, nén (2) suy ra y* khong
chinh phuong (vo 1ly). Vay phuong trinhg (1) v6 nghiém nguyén duong.



Cau 4. a) Ta co tam giac AHB vudng tai H va c6 duong cao 1a HK, nén
AH? = AK.AB (1) (hé thirc trong tam giac vudng).
Tuong tu ta c6 AH” = AL.AC (2).

AK AL

Tu(l) va (2) tadugc AK.AB=ALAC = —="—"— 0,5d

(1) va(2) . - 5% (0,5d)
Xét tam gidc AKL va ACB cb KAL chung va théa man (3), suyra

AAKL ~ AACB = AKL = ACB, suy ra ti gidc BKLC ndi tiép. (0,5d)

A
Q
L
¢ 8]
FI
B H ¢

.
b) (C6 nhiéu cach dé chirmg minh PQ L A0, sau day chi néu mot cach)

Tir ACB = AKL = %sd@ - %(sd;l—é + sdﬁa) (0,25d)

= %(Sd;l_l?’-l—sdf/’_l;’) = %(Sd@-l— sdﬁ?) — sdAP= sd;@ — 4 1a trung diém cung PQ, (0,5d)
do dé PO 1 A0. (0,25d)
¢) Tir A 1a trung diém cung PQ, suy ra AP = AQ (4) va TA 1a phan giac P/T\Q

Xét tam gidc APK va tam gidc ABP co PAB chung va APK = ABP (hai goc ndi tiép
chan hai cung bang nhau), suy ra
AP AK ) \ \
AAPK ~ AABP(g—g) = B E = AP° = AK.AB (5) Tu (1), (5) va (4) suy ra
AP = AH = AQ. (0,5d)

Tu tam giéc APH can tai A, suy ra

APH = AHP = APQ+ QPH = HPT + HTP = HPT + ATQ = HPT + APQ = OPH = HPT,

suy ra PH 1a phan giac cua TPQ. (0,25d)
Viy H 1a giao diém cua hai duong phan giac trong trong tam giac TPQ, do d6é H 1a
tdm duong tron ndi ti€p tam giac TPQ. (0,25d)

Cau 5. Do x, y duong nén x—y:x3+y3>0:>x>y (0,25d)

3



Do x,yduongnén x—y=x"+y’>x’ -y’ (0,25d)
=Sx-—y>x -y =>x+xp+y° <l
Suy ra x° +y° <1 (dpcm) (0,5d)
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