‘ PE THI TUYEN SINH VAO LOP 10
TRUONG THPT CHUYEN KHTN NAM 2015

MON THI: TOAN (cho tit ca cac thi sinh)
Thoi gian 1am bai: 120 phut

Cau I. (3 diém)
1) Gia sir a, b 12 hai sb thuc phéan biét thoa man a?+3a=b’+3b=2.
a) Chimg minh rang a+b=-3.
b) Chirmg minh rang a° +b? =—45.
2) Giai h¢ phuong trinh
2X+3y =5xy
{4x2 +y® =5xy%.
Cau 1. (3 diém)
1) Tim cac s6 nguyén X, y khong nhé hon 2 sao cho xy'=1 chia hét.choi(x—1)(y-1).
2) V6i X, y 1a nhitng s6 thuc thoa mén dang thic X°y?#2y+1=0, tim gia tri 10n nhat
va nhé nhat cua biéu thuc
p=_2_
3y+1

Cau I11. (3 diém)
Cho tam giéc nhon ABC khong can co-tam dudng tron ndi tiép 1a diém I. Duong thang
Al cat BC tai D. Goi E,F lan luotla cac diem doi xung cua D qua IC, IB.

1) Chting minh rang EF song songvéi BC.

2) Goi M,N,J lan lugt 1a trung diém cua cac doan théng DE, DF,EF. DBuong tron
ngoai tiép tam giécr AEM cit duong tron ngoai tiép tam gidc AFN tai P khac A
Chting minh rang bon.diém M,P,N,J cung thuoc mot duong tron.

3) Chtrng minh rang ba diém. A, J, P thiang hang.

Cau IV. (1 diém)

1) Cho'bang-6 vuéng 2015x2015. Ki hiéu 6 (i, j) 1a 6 ¢ hang thr i, cot tht j. Ta viét
cac s6 nguyén duong tir 1 dén 2015 vao cac 6 ciia bang theo quy tic sau:
1):S6 1 duge viet vao 6 (1,1),

.. £ X K A (o . . X 113|610
ii) Néu S0 k duge viet vao 6 (i, j), (i>1), thiso k+1 > TE 19
duoc viet vao 6 (i—1, j+1), 418
iif) Néu s6 k duoc viét vao 6 (1, j) thi sé k +1 duoe viét !
vao 0 ( j+1,1). (Xem hinh 1.

(1+23). € ) Hinh 1

Khi d6, s6 2015 duoc viét vao 6 (m,n). Hay x4c dinh m van.
2) Gia st a, b, ¢ 1a cac sé thuc duong thoa man ab+bc+ca+abc<4. Chimg minh
I‘él’lg
a’+b*+c*+a+b+c>2(ab+bc+ca).



DPAP AN & THANG PIEM
Cau L. (3 diém)
1) (1,5 diém)

a) Taco (a’~b’)+3(a—b)=0=>a+b=-3(a=h).
b) Taco (a’ +b*)+3(a+b)=4<a’+b* =4-3(a+b)=13
=(a+b)’ —2ab=13=ab=-2=a’+b’=(a+b)(a’ —ab+b*)=-45.

Chu y: Hoc sinh c6 thé giai bang dinh 1y Vi - ét.
2) (1,5 diém)
o o . [ 2xy +3y? =5xy?
Tt hé phuong trinh da cho ta c6
4X* +y? =5xy’

= 2xy +3y? =4x* + y* < 4x* -2y’ - 2xy =0 = (x—y)(y+2x)=0.

L. | X=Y 2 x=y=0 A
e Giai =5x=5X"= (thoa man).
2X+ 3y =5Xxy x=y=1
y:—ZX ) X:Y:O W )
e Giai = A4x=-10x" = 2 4 (théa man).
2X + 3y =5xy X=Z y=—o
5 5
N i . 2 4
Vay hé c6 nghiém (X; y) 1a: (0;0); (1;1); g;—g .

Cau Il. (3 diém)

1) (1,5 diém)
_oxy-1 :(x—l)(y—1)+x+y—2:1+ 1 N 1 |
(x-1)(y-1) (x-1)(y-1) x-1 y-1

Taco x22:>x—121:>i1£1, y>2= y—lzlailgl
X— _

I<a<3 o a=2
= (theo gia thiét) =
aez

. Véia=2taco 1:%_1”%1 & (x-1)(y-1)—(x~1)~(y-1)=0

<:>(x—2)(y—2):1:>{

x—2=1 Xx=3
=
y—-2=1 y=3.

-

e Véia=3taco z:xi1+ & 2(x-1)(y-1)—(x-1)—(y-1)=0

-

y_
2x—-3=1 X=2
c>2xy—3x—3y+4=0<:>(2x—3)(2y—3)=1:>{ {

=
2y-3=1 y=2.



2) (1,5 diém)
Vi x’y?+2y+1=0=y =0 chia hai vé cho y? cta ding thirc diéu kién ta thu

2
duoc: x2+g+i2=0:>x2+(£+1] =1. Pat u:£+ltathuduqc X% +u® =1.
y 'y y y

Taco P:L:%Q(X—Pu)zzp

34— Ut
y
= 4P% =(x—Pu)’ <(1+P?)(x* +u*) =1+ P’ @—%sps%.
o Véi ng,yz—gth‘l Pz%. Vay P =%.
e Vi x:‘—f,y:—%thi P=_T;. Vay P :_T;

Cau III. (3 diém)
\

1) (1 diém) Theo tinh ¢hat phan gi4c ta thiy E,F lan luot thujc doan CA, AB. Tir
BF BD CD CE
BA BA CA CA
2) (1 diém) Ta c6 MPN = MPA + NPA = MEC + NFB = MDC + NDB =180° — MDN
=180" = MJIN. Suy ra t giac MPNJ noi tiép.
3) (1 diém) Tur t&r gisc MPNJ ndi tiép nén suy ra
MPJ = MNJ = MEJ = EDC = DEC = MPA. Suy ra A,J,P thing hang.
Cau IV. (1 diém)

d6 theo tinh chat duong phan giac ta co vay EF || BC.

j(j+1)'
2

1) (0,5 diém) Theo quy tic trén, s6 0 hang 1 cot jbang 1+2+3+---+ j=

Taco &264 =2016. Vay s6 2016 & hang 1 c¢ot 63 suy ra s6 2015 ¢ hang 2 cot 62.

Do d6 m=2,n=62.



2) (0,5 diém) Taco ab+bc+ca+abc<4
<12+(ab+bc+ca)+4(a+b+c)>8+4(a+b+c)+2(ab+bc+ca)+abc
< (2+a)(2+b)+(2+b)(2+c)+(2+c)(2+a)=(2+a)(2+b)(2+c)

! + ! + L >1.
2+a 2+b 2+c

., 1 a+b?+c? a+b?+c?
Taco = < 7
2+a (a+1+1)(a+b2+cz) (a+b+c)

- b+a’+c? 1 c+a’+b?
2+b" (a+b+c)’ 2+c (a+b+c)’

Cong 3 bat dang thirc ta suy ra

tuong tu ta co

2(a’+b?+c’)+a+b+c=(a+h+c) < a’+b’+c’ +a+b+c=2(ab+bc+ca).



