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PE THI TUYEN SINH VAO LGP 10 CHUYEN TOAN NAM 2015
CUA TRUONG THPT CHUYEN KHOA HQC TU NHIEN
Thai gian lam bai: 150 phut
. (3 diém)
1) Véi a,b,c 1a cac sb thuc thoa man
(3a+3b+3c) =24+(3a+b—c)’+(3b+c—a)’ +(3k+a-b)’.
Chtng minh rang
(a+2b)(b+2c)(c+2a)=1.
2) Giai hé phuong trinh
2X+2y+Xxy =5
{27(x+ y)+Y°+7=26X"+27x" +9x.
1. (3 diém)
1) Tim s6 tw nhién n & n+5 va n+30 déu la s6 chinh phuong (s6 chinh phuong 14 s6
bang binh phuong ctia mot sb nguyén).
2) Tim x, y nguyén thoa min dang thic

1+«/x+ y+3=\/§+\ﬁ.

3) Gia st X, Y, z1a nhitng s thuc 16n-hon 2. Tim gia tri nho nhat cta biéu thic
X y z

P— .
\/y+z—4+\/z+x—4+\/x+y—4

I1. (3 diém)

Cho tam gi4c nhon ABC khong can véi AB < AC. Goi M la trung diém cia doan
thang BC. Goi M la hinh chiéu vubng goc ciia B trén doan thang AM. Trén tia ddi
ctia tia AM lay diém N sao cho AN =2MH.

1) Chirng minh rang BN = AC.

2)'Goi Qla diém d6i xtmg véi A qua N. Puong thing AC cit BQ tai D. Chung
minh rang bon diém B,D,N,C cung thudc mot duong tron, goi dudng tron nay 1a (O)
3) Dudng tron ngoai tiép tam giac AQD cit (O) tai G khac D. Chtng minh rang NG
song song véi BC.

IV. (1 diém)

Ky hiéu S 1a tap hop gom 2015 diém phan biét trén miat phang. Gia st tit ca cac diém
ciia S khong cing ndm trén mot dudng thing. Chirng minh rang c6 it nhit 2015 dudng

thang phan biét ma mdi duong thing di qua it nhét hai diém cua S.

HET



DAP AN
Cau L. (3 diém)
l)bat x=3a+b-c,y=3b+c—a,z=3c+a—b ta thu dugc
(x+y+ z)?’—x3—y3—z3 =24 < 3(x+y)(y+z)(z+x)=24
< 24(a+2b)(b+2c)(c+2a)=24 < (a+2b)(b+2c)(c+2a)=1.
2) H¢ da cho tuong duong vai
(x+2)(y+2)=9(1)
{27(x+ y)+ Y +7=26x"+27x*+9x (2)
Tir (2) suyra
X+ y° +8+3(x+2)(y+2)(x+Yy)=27x+27x* +9x+1
< (x+ y+2)3 =(3x+1)3 S X+Y+2=3x+1<2x-y=1.

Thé vao phuong trinh (1) ta thu duge

Xx=1lLy=1
2)(2x+1)=9 < 2x* +5x—7=0
(x+2)(2x+1) =9 < 2x* +5x = x=—%,y:—8

Vay hé co nghiém(x;y) la (L1) va (—%;—8).

Céu II. (3 diém)
1) Giai st n+5=a%*n+30=b’*(a,beNa<b), suy ra
b’-a*=25<(b+a)(b—a)=25 ma abeNa<b=0<b-a<b+a Do dé

b+a=25 a=12
= = n =139 (thoa man).
b-a=1 b=13

2) Picu kién x,y > 0. Tirgia thiét taco

x+y+4+24/x+y+3:x+y+2\/ﬁ<:> x+y+3=ﬂ—2
:>x+y+3=xy+4—4ﬁ.

Do d6 Jxy e Q= xyzgvc’yi peN,geN, va(p,q)=1Suyra p*=g°xy=q=1.

:M: p=y/X+y-3=p-2.

Thay vao phuong trinh du tién ta duoc VX +./y = p—1:>«/;:(p—1)—\/y
:>x=(p—1)2+y—2(p—1)\ﬁ:>\/ye@g:>\/y:u eN.

Tuong tu ta c6 VX =veN = x+ y =u? +Vv2 Thay vao phuong trinh d4u ta nhan dwoc
VUV 43 =Uu+V-1=U"+V +3=U" +V* +1+20v—-2U—2v =>UW—-U—-v-1=0

u-1=1 f[u-1=2
“1)(v-1)=2
< (u-1)(v-1) j{v—1:2v{v—1:1.

u-1=1 u=2 =2 =4
o Gidi = & W & y (théa man).
v-1=2 v=3 Jx =3 Xx=9



v-1=1 v=2 Jx =2 X =
3) Ap dung bit dang thirc AM - GM ta c6

2J(yr2-4) = [a(y+2-4) < y”;‘”“: 2o Jyvz-a< it
Z+X. X+Y ,
Tuong tu «/z+x—4£T,Jx+ y—4<——= Do db

4
2 2 2 2
oy 4X 4y 4z :4( X y z j242(x+y+z)

> + + + + ,
Yy+Z Z+X X+Y Xy+XZ Zy+Xy XZ+Yyz (Xy +yz +xz

-1=2 =3 =3 =9
o Giai {u <:>{u @{\/y <:>{y 4 (thoa man).

)
Ma (x+y+z)223(xy+yz+xz):>P24. = 6. Pang thic xdyra < x=y=z=4.

N w

Vay P, =6.

Cau III. (3 diém)

1) (1.5 diem) Goi K4 hinh chiéu cua C
Ién AM. Ta thay BH =CK va

HM = MK. Tirdd6 AN =2HM = HK nén
HN'= AK.Vay ABHN = ACKA(c-g-c)
suy ra I§N = AC.

2) (1.diem) Tt ABHN = ACKA suy ra
BNH = CAK hay BNQ =CAN lai c6
AN =QN va BN =CN. Suy ra

ABNQ = ACNA(c-g-c) suy ra

QBN = NCA hay DBN = NCD vay tir
gidc BDNC ndi tiép.

3) (0.5 diém) Ta co
GQA=GDA=GBCva

GAQ =GDQ =GCB suy ra

AGQA ~ AGBC va ¢6 trung tuyén tuong
ung 1a GN va GM nén AGQN ~ AGBM
va AGNA~ AGMC. Tur @6 suy ra

K AGNM ~ AGAC suy ra

GNQ =180"-GNA =180" —GAC = GAD,
két hop GQN = GDA suy ra
AGQN ~ AGDA. Tur do, ta co

DA DA DG
NA ON QG
GNC =GDC = QDN = NCB. Tir 6 NG || BC.

két hop DAN = DGQ suy ra ADNA ~ ADQG nén suy ra



Cau IV. (1 diém)

Ta chung minh bai toén ding véi tap S ¢ n diém (n>3). Trudc hét ta ching minh co ton
tai duong thang di qua ding 2 diém cua S. Gia st L 1a tip hop cac duong thing di qua it nhat
2 diém cua S. Vi S,L 1a cac tap hop hitu han suy ra ta ¢6 diém A€ S va duong thang | e L
sa0 cho khoang cach tir A dén | 1a nho nhat (A¢l). Goi B 1a chan duong cao ha tir A dén
duong thang |, diém B chia dudng théng | thanh 2 ntra dudng thing va ta chirng minh & mdi
phia cua B chi ton tai nhiéu nhat mgt diém cua S. Gia su phan chung c6 mot nira duong thang
c6 chira 2 diem cua S (C, #C, ).

Taco 0<|BC,|<|BC,| va AAC,C, la tu hodc vudng
(khi C,=B)suyra ACC, 1a16n nhit. Taco
IC.C,|<|AC,| khi d6 khoang c4ch tir C, dén AC, nho
hon khoang céch |AB|(mau thuan vi ta gia thiét khoang

A

cach tir A dén | 14 nho nhat). Tirkét qua trén suy ra |
B di qua nhiéu nhét 2 diém cua:S = ldi qua ding 2 diém
Cy C, | cuaS. ’ \
Ta chitng minh ti€p bai'toan bang quy nap theo n>3
e n=3 hién nhién
e Gia sir kétluan ding voi n—1 ta ching minh

két luan cua bai toan ding voi n. i i 7

Ap dung két qua trén véi tap S ta ¢o ton tai mot duong thang di qua dang hai diém,

goi hai diém d6 1a A/B. Taxéttip S'=S \{A} khi d6 c6 2 truong hop:

Truong hop 1: Tat ca cac diém cua’S' (S'.gom n—1 diém) cung nam trén mot

dudng thang |. Ta nhan duge tap: n dudng thang phan biét {AX : X e S} U{l}.
Truong hop 2: Tat ca cac diém caa S* khéng thudc cing mot duong thang. Khi d6 theo gia
thiét quy nap c6 it nhat n—1 duong thang ndi cac diém cua S'. Vi duong thang | = AB phan
biét v6i n—1 duong thangtrén (I S*={B}). V6i n=2015, ta duoc diéu phai chimg minh.



