PE TUYEN SINH VAO LOP 10 THPT CHUYEN PAI HOC VINH MON: TOAN CHUYEN
Ngay thi: 15/06,/2024
Thai gian 1am bai: 150 phut

Bai 1. (6,0 diém)
1). Giai phuong trinh x® + x = 2(x + 1)vV2x + 1.

S o (2x% —y® —2xy =3
2). Giai h¢ phuwong trinh {xz + 2}72 —4y =2
Bai 2. (3,0 diém)

a). V6i moi so nguyén duong n, dat A,, = 22 + n2% + n?°2¢ va q,, = 1 + n + n2. Tim tat ca cac gia tri cia
n sao cho A,, chia hét cho a,,.

b). Cho da thire P(x) = x — 2bx + ¢ v6i b, c la cac s6 nguyén dwong. Tim céc cap (b, ¢) sao cho cac s6
P(1),P(2),P(3) déu la s6 nguyén to.

Bai 3. (2,0 diém) Xét x,y, z 1a cac so thue khong 4m théa man x + y + z = 1. Tim gié tri 16n nhat cua biéu
thic P = xy + yz + zx — %xyz.

Bai 4. (7,0 diém)

Cho duong tron tam (0) dwong kinh BC, diém A thudc tia doi cua tia BC. Ké tiép tuyén AM cua duong tron
(0)(Mla tiép diém). Lau diém E di dong trén cung nho BM (E khac B va M). Tia AE cat duong tron (0)
tai diém thir hai 1a F. Goi I 1a trung diém cua EF.

a) Ching minh MIA = 2AMB.

b) Goi H 12 hinh chiéu vuéng goc cia M 1én BC, K 1a giao diém cia EF va MH. Chtng minh AK. Al =
AE.AF.

c) Lz’iy (iné“m P thudc tia MH sao cho MPE = MOB. Chitng minh rang dwong thing PF ludn di qua mot
diém co0 dinh khi E di dong trén cung nho BM.

Bai 5. (2,0 diém) Cho S = {1,2,3, ...,2024}. Gia st k la s6 tw nhién thoa méan moi tp con gdm k phén tir
cua S déu chira it nhat 4 s6 do1 mdt nguyen to cung nhau. Chirng minh rang k > 1485
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HUGNG DAN GIAI

Bail
1). Giai phuong trinh x* + x = 2(x + 1)v2x + 1.

Pkix > —1.
2

P +x=2x+1)V2x+1
ex*+x=W2x+1)°>*+V2x+1

e [x*-W2x+ 13|+ (x—V2x+1) =0
S@x—-V2x+ D[ +xV2x+1+2x+1+1] =0

2
EE) i@+ D+1> 0ve > —3

D0x2+xv2x+1+2x+1+1:(x+

Suyrax —+2x + 1

2 —
@{x =2x+1

x>0 ex=1+2.

Vay phuong trinh c¢6 nghiém x = 1 + /2.

2x? —y? —2xy=3

2). Giai h¢ phwong trinh {xz +2y2 —4y =2

Trir vé hai phwong trinh ta dugc

x?2 =3y -2xy+4y=1
& (x?2=-2xy+y?)—(4y?—4y+1)=0
e@@-y)’-2y-1)*=0
Sx—-—y-2y+1)(x—-y+2y—-1)=0
Sx-3y+1)x+y—-1)=0
x=3y—-1
x=1—y

THI: x =3y — 1.
Thay vao phuong trinh (2) ta duoc:
By—-1)2+2y?2—4y =2
& 11y2-10y—-1=0
y=1=>x=2
e l 1 14

ST YT
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TH2: x =1—y.
Thay vao phuong trinh (2) ta duoc:

(1-y)?+2y*—4y=2
©3y2—6y—-1=0

_3+2\/§=> 23

N R Y=
3-2V3 2V3
y="3 T*=73°

Vay hé phuong trinh c6 nghiém (2; 1); (= 22; — 1 ); (- 22, 2203, (263, 5-25),

Bai 2

a). Vi moi s6 nguyén dwong n, dat A, = 22 + n°% + n****vaa, = 1+ n+n® Tim tat ca cac gia tri cua
n sao cho A,, chia hét cho a,,.

Loi giai

Truonghop l:n=1= A, =24,a, =3 = A;:a; = n = 1 (thoa man).

Trweong hop 2n # 1.

Ta c6 (n2°%* —n?):(n® — 1) = n2°4* — n2 = 0(mod(n® — 1))

(n29% —n): (n® — 1) = n?2°2% —n = 0(mod(n® — 1))

Baitoan dua vé timn dé (n2 + n+22): (n24+n+1)

em*+n+1)eUu
o m?+n+1)e{1,3,721}

o ne {124}

Vay n € {1,2,4} 1a cac gié tri can tim.

b). Cho da thire P(Jf.‘) = x? — 2bx + ¢ vo1 Db, clacac s6 nguyén dwong. Tim céc cap (b, ¢) sao cho cac s6
P(1),P(2),P(3) deu la so nguyeén to.

Loi giai

b)TacoP(1)=1—-2b+c,P(2)=4—-4b+cc,P(3)=9—-6b+c

Ta thay P(1), P(3) cung tinh chat chan lé

Triwong hop 1.
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1-2b+c=2 {c—26:1=}{b:2
9—6b+c=2 6b—c=7 c=5

P(1)=P(3)=2={
Suy ra P(2) = 1 (loai).

Truong hop 2.

P(2Q)=2=>4b—-c=2>c=4b-2
TacoP(1)=26—-1;P(3)=7-2b
TacoP(1)>0,P(3)>0=>15<b<35=>b€e {23}
Voib =2 = P(1) = 3,P(3) = 3 (thoa man).

Voib =3 - P(1) =5,P(3) =1 (loai).

Vayb =2,c = 6.

Bai3

A 1 1 1 ror A - A - A
Trong3sox—;;y—g;z—gcmtnhathzu sO cung dau.

__ 1 1 . A
Gia su’x—g;y—gcungdau.

Suy ra
( 1)( 1)>0 1 4 +1>0 >1 4 1 11 1 2 1
- = - = S Xy —— — =S - ——==1-2)—-===—-=
x—z)(y-3)2 xy—z(x+y)+g52 xyzz(x+y)-g=30-2)-g=5-37
P )4 11 < (1 +(x+y)2 11 (2 1)
=z(x+y) +xy 6xyz_z( Z) 2 =Z\g 3%

2,02 1 M., _ 52,5 ,1_48
Psz-z"+ 4 27Z+1BZ = T36Z +54Z+4£162'

A - o 1
Daubangxayrac)x:y:zzg.

Bai 4
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a) Chirng minh MIA = 2 AMB.

Taco OM L AM = AMO = 90° = M thudc duong tron duong kinh AO0.
Ol L EF = AIO = 90° = IM thudc duong tron duong kinh AO0.

Suy ra tit gidc AMIO ndi tiép duong tron duong kinh AO.

Suy ra AIM = AOM

Ma trong dwong tron (0) ta co:

1 . . .
AMB = EAOM (goc tao boi tiep tuyen va day cung va goc ¢ tam cung chan maot cung).

b) Goi H 1a hinh chiéu vuéng goc ciia M 1én BC, K 1a giao diém cta EF va MH. Chimg minh AK. Al =
AE.AF.

Xet A AKH va A AOI Taco KHO = KIO = 90°; KAH chung

suyra A AKH" A AOI =50 =0 = AK. Al = AH.AO.

Lai co A AMO vudng tai M ¢c6 MH 1 OA tai H nén AH.AO = AM?.

Xeét A AME va A AFM c¢6 MAF chung va AME = AFM (goc ndi tiép va goc tao bi tiép tuyén va day cung
cung chan magt cung).

Suyra A AME" A AFM =22 = 2 o AM? = AE.AF
AF AM

Tir (1) (2) va (3) > AK. Al = AE. AF.

c) Lay diém P thudc tia MH sao cho MPE = MOB. Chitng minh rang dwong thing PF luén di qua mot diém
co dinh khi E di dong trén cung nho BM .
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Goi N 1a diém d6i xttng v6i M qua H ta chimg minh dwgce AN 1a tiép tuyén cua dudng tron (0).
Goi J la giao diém cua EP va FN

Taco6 MPE = MOB = MIE suy ra tit gidc MIPE ndi tiép

Suy ra EIP = EMP = EMN = EFN = EF] — IP//F] — P la trung diém ctia EJ.

Goi Q la giao diém cua FP va AN.

Taco MPE = MOB = %MON = MNA —» EP//AN

EP _ FP _ P]

A0 FQ _on
Ma P la trung diém cua EJ nén PE = P] — QA = QN = Q la trung diém cta AN.

Vay duong thang FP di qua diém Q c6 dinh.

Bais
Xét ba s (a, b, c) do1 mot nguyen to cung nhau. Thi ta co sb céc so chia hét cho it nhat mot trong ba )
thudc tap S la:

_ [2024] [2024] [2024] [2024] 2024] 3 [2024] 4 [2024]

ca abc

Ta c6 thé chi ra:

[2024] [2024] [2024] 2024] [2024 _[2024 [2024

35 52 | 1233
o T < 1012 + 674 + 404 — 337 — 134 — 202 + 67 = 1484

Véik < 1484 thico m(Et tap hop con gém k ph@in fir cua S ma cac ph@in tir 1a cac boi cua 2 hoac 3 hoac 5
khong thoa man yéu cau bai toan.

Vo1 k > 1485

+) Néu trong mot tap con nao do6 cua S khong ton tai mot cap sé nguyén t6 cung nhau nao thi dé thay sé
phan tir cua tap hop do nho hon 1485 (Khong thoa man)

+) Néu trong mot tap con nao do cua S khong ton tai mot bo ba sd (a, b, c) nguyén to cung nhau ma chi co
mot bo hai so (m, n) 1a hai so nguyén to cung nhau (ma trong tap do khong c6 wdc nao cua m hoac n) thi so
phan tir to1 da cua tap do la:

[2024— + [2024—] _ [2024—] < [2024—] + [2024—] _ [20624-] = 1012 + 674 — 337 = 1349 (Khﬁllg thaa mﬁn)

m n mn 2 3

Tir d6 ta co tap con gom k phan tir ciia S phai c6 mot bo ba sé nguyén to cung nhau (a, b, ¢) (ma trong tap
d6 khong c6 wde nao cua a hodc b hoac ¢ ta ludn chon dwge nhw vay do néu c6 mot wde a; nao do cua a thi
ta thay a thanh a, thi dwoc b ba sé (ay, b, ¢) nguyén t6 ciing nhau). Theo nhan dinh trén thi ta c6 sé cdc sb
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chia het cho it nhat mot trong ba sb thudc tap S la 1484. Do do6 ton tai mot so d nguyén té ciing nhau vdi ca
ba s trén trong tap con do. Khi d6 bo bon s6 (a, b, c,d) do1 mot nguyen t6 cung nhau.

Viy k > 1485.
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