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BO GIAO DUC VA PAO TAO KY THI TUYEN SINH
TRUONG PAI HQOC VINH VAO LOP 10 TRUONG THPT CHUYEN
NAM HQC 2023 - 2024
Mo6n thi chuyén: Toan
Thai gian 150 phat (khdng ké thoi gian giao dé)

Cau 1 (6,0 diém).

a) Giai phuong trinh x° —2x* +x ~5(x -1)4/x -6 =0.

5X +y=x%y* -15
b) Giai h¢ phuong trinh y y
2X +3y = 3x’y* —13xy —6

Cau 2 (3,0 diém).

a) Tim tat ca cac cap s6 nguyén (x;y)théa man x*—y*+2(3y+y)=23.

b) Cho da thirc P(x)=x”+bx+c c6 hai nghi¢m nguyén. Biét rang |c| <16 va |P(9)| lasé
nguyén t5. Tim céc hé s6 b, c.

Cau 3 (2,0 diém). Xét cac s6 thuc khong am a, b, ¢ théa man a? +b? +c? =1. Tim gia tri Ion nhat cua biéu
1 1 1

thac P = + + )
Ja+l b+l +Jc+2

Cau 4 (7,0 diém). Cho duong tron (O) duong kinh AB. Puong thang A tiép xdc véi (O) tai A, I 1a
diém ¢ dinh trén doan ABva CDla day cung thay doi cua (O) ludn di qua |. Cac duong thing BC,BD
Cit A lan luot tai M, N,

a) Chang minh ring CDMN |a t& giac noi tiép.

b) Goi K 1a giao diém thtr hai caa duong tron ngoai tiép tam giac BMN véi duong thang AB.
Chang minh ring KMCI 14 tir gic noi tiép va tich AM.AN khong d6i.

¢) Goi Tla tAm dudng tron ngoai tiép tir giac CDNM . Tim vj tri caa CD sao cho do dai doan

thang BT nho nhét.

Cau 5 (2,0 diém). Goi M la tap hop tat ca cac s6 tu nhién gdbm 2 chir s6 khac nhau. Tim sé nguyén duong
k 16n nhit dé ton tai tap hop con A ¢ k phan tir cua tap hop M sao cho tich cua 4 sé bét ki thudc tap
hop A déu chia hét cho 3.
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Pép an dé thi vao 16p 10 mon Toan chuyén Dai

Hoc Vinh Ngh¢é An nam 2023

Cau 1 (6,0 diém).

a) Giai phuong trinh x° —2x% +x —5(x —1)vx ~6=0.

5X +y =x%y*-15
b) Giai hé phuong trinh y y
2x +3y = 3x’y* —13xy —6.

Loi giai
a) Diéu kién xac dinh: x >0. Pzt t:(x—l)\/; phuong trinh tré thanh
x° = 2x2 +x=5(x-1)Vx ~6=0 & x(x -1)" ~5(x~1)v/x ~6=0
< t?-5t-6=0 < (t+1)(t-6)=0
Truong hep 1. t=-1suyra 0<x<1.Pat Vx =a (0<a<1), khi do taco
(x-1)Vx=-1lea’-a+1=0 (voly a®+1-a>0).
Truong hep 2. t=6.Pat Vx =a (a>0), khi d6 ta co
(x-)Vx =6 =a’~a-6=0
& (a-2)(a*+2a+3)=0
oa=2 (via’+2a+3=(a+l)’ +2>2>0)
< x =4 (thoa man diéu kién).
Vay tat ca cac nghiém thoa man phuong trinh 1a X =4,

5X +y = x*y* —15 @)

b) Ta dat phuong trinh nhu sau
2X+3y =3x°y* —13xy -6 (2).

Truong hop 1. Néu x =0 thi —=15=y =-2 vé Iy nén truong hop nay vé nghiém.

Trwong hop 2. Néu x =0, ta ¢ bién d6i nhu sau
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(1).3-(2) ©13x =13xy -39 & xy =x+3 < y=1+§

Thé y=1+ 3 vao phuong trinh (1), ta c6
X

5x+1+§=(x+3)2 15 < 5x° + X +3=X(X* +6x+9)—-15x

e x34x2-7x-3=0

& (x+3)(x*-2x-1)=0

<:>Xe{—3;l+\/§;1—\/§}.
X N 3
Neéu x =-3 thi y=1+;:0.
Néu x =1++/2 thi y:1+§:—2+3\/§.
X

Néu x =1—+/2 thi y:1+§:—2—3x/§.
X

Vay tat ca cac nghiém (x;y)thoa méan la (—3;0);(1+ \/5,—2+3\/§);(1—«/§,—2—3\/§).
Cau 2 (3,0 diém).
a) Tim tat ca cac cap s6 nguyén (x;y)théa mén x*—y*+2(3y+y)=23.
b) Cho da thirc P(x)=x”+bx+¢ c6 hai nghi¢m nguyén. Biét rang |c| <16 va |P(9)| lasé
nguyén t5. Tim céc hé s6 b,c.
Loi giai
a) Ta bién d6i phuong trinh nhu sau
x? -y’ +2(3x+y)=23 <:>(x2 +6x+9)—(y2 —2y+1):31 c>(x+3)2 —(y—l)2 =31
o (x-y+4)(x+y+2)=31

Tu day, ta xét bang sau

X-y+4 31 1 =31 -1
X+Yy+2 1 31 -1 =31
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X 13 13 -19 -19
y -14 16 16 -14

Vay tat ca cac nghiém (x,y) thoa man la (13,-14);(13,16);(-19,16);(-19,-14).
b) Goi hai nghiém nguyén cia P(x)=x*+bx+c 1a u,v.
Theo dinh Iy Vi — et ta duoc u+v=-b, uv=c.

Vi [P(9)] 1as6 nguyén t6 nén |(9-u)(9-v)| 1as6 nguyén té dan dén [9-u|=1 hoac [9—v|=1.

Khong mat tinh tong quét, ta gia sir [9—u|=1< u {810}

Truong hep 1. u=10, vi [¢|<16, nén |v|e {0;1} < ve{-1;0;1}.

Mit khéc 9-1=8,9-0=9, 9+1=10 déu khdng la s6 nguyén t5 nén truong hop nay loai.
Trudng hep 2. u=8, vi [¢[<16, nén |v|<2.

Ma v phai la s chdn nén tir day suy ra v e {-2;2}. Thi lai c4 hai gia tri nay thoa man va ta nhan duoc

giatri caa b,c twong tng la —10,16 va —6,-16.
Vay tat ca cap (b,c) théa man la (b,c) e {(-10,16);(-6,-16)} .

Cau 3 (2,0 diém). Xét cac sb thuc khdng am a, b, ¢ thoa man a? +b? +c? =1. Tim gia trj 16n nhit caa biéu
1 1 1

thac P = + + )
Ja+l b+l +c+2

Loi giai

Ta c6 nhan xét sau

( 1, 1 jz_ 11 2
Ja+l +Jb+1) a+l b+l \/(1+a)(1+b)

__a+b+2 | 2 Latb+2 2 —(1+ 1 JZ
ab+a+b+1 +Jab+a+b+1l a+b+1l ‘a+b+1 Ja+b+1
1 1

Do d6 ta duogc

+ <1+ .
Ja+l Jb+1 Ja+b+1

Mt khac, ta c6 (a+b+c)2 >a’+b’+c’=1suyraa+b>1-c.
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Tir day két hop véi c<1 (Vi ¢>0 va ¢®<1),tasuy ra

1 1 1 2

2
1 1 1
+ =1+ + =1+ + +
J2-c +Jc+2 \/[\/Z—C \/c+2j \/2—0 2+4C \J4-c?

=1+ 42+ 2 <1+ i+L=2+i
4-¢* J4_¢? 4-1 Ja-1 V3

P<1+

DAu bing xay ra chang han khi a=b=0,c=1. Vay gia tri I6n nhat cua P 1a 2+%.

Cau 4 (7,0 diém). Cho duong tron (O) duong kinh AB. Puong thang A tiép xdc véi (O) tai A, I 1a
diém ¢ dinh trén doan ABva CDla day cung thay doi cua (O) ludn di qua |. Cac duong thing BC,BD
cit A lan lugt tai M, N.

a) Chang minh ring CDMN 1A t& giac noi tiép.

b) Goi K 1a giao diém thtr hai caa duong tron ngoai tiép tam giac BMN véi duong thang AB.
Chang minh ring KMCI 14 tir gic noi tiép va tich AM.AN khong d6i.

¢) Goi Tla tam duong tron ngoai tiép tir giac CDNM . Tim vi tri cia CD sao cho do dai doan
thang BT nho nhét.

Léi gidi
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a) Ap dung hé thtrc Tugng cho hai tam giac BAM va BAN véi hai dudng cao twong ung la AC, AD ta co
BA? = BC.BM = BD.BN. Vi viy tr gidc CDNM ndi tiép.
b) Ta c6 bién déi goc MKB = MNB = DCB,, vi vay tir giac CIKM nai tiép.

Do d6 BC.BM = BI.BK = BA?, tir ddy suy ra K 1a diém cé dinh.

Tir day ta suy ra AMLAN = AK.AB ¢b dinh.
c) Goi r laban kinh cta (T) thi r? ~TA?* = AN.AM =a khong doi. Ta ciing c6 ID.IC khong doi, dat
b=IDIC=r*-TI? suyra TI’-TA*=a-b.
Goi H la hinh chiéu cua K 1én AB theo dinh ly Pythagore ta co.

(Al+2AH) Al =HI? =HA® =(TI? = TH?*)-(TA* = TH?) =TI’ - TA’ =a-b

Tir day két hop véi Al khong d6i (A va | ¢b dinh) suy ra H ¢b dinh do ¢6 BH khong ddi.
Khi d9, theo dinh ly Pytagore ta co.
BT? = TH? + BH? > BH?.

DAu bing xay ra khi va chi khi T tring véi H tac la BA la trung tryc cua CD suy ra CD vudng goc AB
tai 1. Vay khi CD vudng géc véi AB tai | thi d6 dai doan thing BT nho nhat.

Cau 5 (2,0 diém). Goi M la tap hop tat ca cac sé tu nhién gom 2 chir sé khac nhau. Tim sb nguyén duong
k 16n nhét dé ton tai tap hop con A c6 k phan tir cua tap hop M sao cho tich caa 4 sé bat ki thuoc tap
hop A déu chia hét cho 3.

Loi giai.

Trude hét, ta dém sb phén tr thuoc M ma chia hét cho 3.

Ung véi cac sb co chit s6 hang chuc 1a 1, 4, 7 ¢6 9 s6 thoa man.

Ung vGi céc sb ¢6 chit sb hang chucla2,5,8 c6 9 sb thoa man.

Ung véi cac s co chit s6 hang chuc 13 3, 6, 9 ¢6 9 s6 thoa man.

Vi vay sb phan tir chia hét cho 3 thudc M 14 27 , ta ching minh |A]...= 30, that vay. Trudc hét, A khong
thé chira qua 4 phan tir khong chia hét cho 3 bai vi tich cia chung s& khong chia hét cho 3. Do do, |A| 6
30.

Xay dung diu bang. Xét A 1a tap hop cac s6 c6 2 chir s6 khac nhau chia hét cho 3 va 3 phan tir bt ky
thudc cac sb con lai.

Lién hé ti liéu word toan zalo: 039.373.2038 TAI LIEU TOAN HOC



https://tailieumontoan.com/tai-lieu-toan-thcs-1
https://zalo.me/0393732038

