PAI HQC QUOC GIA HA NOI
TRUONG PAI HQC KHOA HQC TU NHIEN

PE THI TUYEN SINH VAO LOP 10
TRUONG THPT CHUYEN KHTN NAM 2017
MON THI : TOAN ( Cho tét ca cac thi sinh)

Thoi gian 1am bai : 120 phit ( khong ké thoi gian phat aé)

Cau L (3.5 diém)
1) Giai h¢ phuong trinh.
X+ —xy=1
x+x'y=2y

2) Gidi phuong trinh :2(x+1)yx+1 = (Vx+T+I=x)(2-1-¥)

Caull (2.5diém) ‘ , w
1)Chirng minh rang khong ton tai cac sO nguyén x, y thoa man dang thirc
12x° +26xy +15y% = 4617
2) Véi a, b 1a cac s6 thuc duong , tim gid tri 1on nhat cua biéu thirc

M:(a+b)( ! + ! j !

a+b b +a _E

Céu III. (3 diém)

’ Cho hinh thoi ABCD c6 BAD < 90° . Buong tron tdm I noi tiép tam giac ABD
tiép xac vo1 BD,BA lan lugt tai J, L. Trén duong thang LJ 1ay diém K sao cho BK song song
ID.

a)Chtiing minh reflng CBK = ABI .
b)Ching minh rang KC L KB . ‘
¢)Chung minh rang bon diem C, K, I ,L cung nam trén mot dudng tron.

Cau V. (1 diém)

Tim tap hop s6 nguyén duong n sao cho ton tai mdt cach sap xép cacso 1, 2, ,3,..,n
thanh a,,a,,a,,....,a, ma khin chia cac s6 q,,a,a,,a,a,a,,....,a,a,...a, chon ta dugc cac s du
do1 mot khac nhau

Ho va tén thi sinh:........cecveeeeeeeeeeeee e S6 bdo danh: ... oo ...
Cdn bo coi thi khong giai thich gi them.



PAI HQC QUOC GIA HA NOI
TRUONG PAI HQC KHOA HQC TU NHIEN

DAP AN THI TUYEN SINH VAO LOP 10
TRUONG THPT g:HUYEN KHTN NAM 2017
MON THI : TOAN ( Cho tat ca cac thi sinh)

Caul (3.5 diém)
1) Giai hé phuong trinh.
X+ —xy=1
{x +x’y =2y

2) Giai phwong trinh :2(x+1)vx+1 :(\/x+1 +\/1—x)(2—\/1_x2)
huéng dan giai
1)Giai hé phuong trinh.
¥+ —xy=1(1)
x+xy=2y(2)
TU phuong trinh (1) suy ra ra: xy=x*+y>-1 (3) thay vao (2) ta dugc
x+x(x*+y" —-1)=2y°
Sx+x +x7°-x-2y"=0
SX+x) -y -y’ =0
& (x= ) +xy+ )+ ¥ (x =) =0
S (x—y)(x+xp+2y°)=0
x—y=0 4)
= 2 2
{ X +xy+2y =0(5)
tur (4) ta c6 x=y Thay vao 1 taco :

x2+x2—x2:1<:>x2:1<:>{x :{x 4

x=-1 x=y=-1
tu (5)taco:
2 2 2 1 1 2 7 2
X +xy+2y =0 x +2x.—y+—y +—y =0
27 4 4
| 7 x+l =0
Sx+=—y) +-ry =0 2y— Sx=y=0
2 4 y=0

v6i1 x=y=0 thay vao (1) tac6 : 0+0-0=1 (vo 1i)
suy ra x=y=0 khong la nghiém ctia h¢ phuong trinh da cho.
Vay hé phuong trinh da cho c6 S={(1;1);(-1;-1)}

2) Giai phuong trinh: PKXP: -1<x<1



2(x+ )Vt = (VxrT +4T=x)(2-41- )

& 2(x+1)Vxrl=2dx+1+2¢1—x —(x + DVI—x — (1= x)/x +1
@2(x+1)\/ﬁ+(x+1)\/ﬁ:\/ﬁ(z—1+x)+2\/ﬁ

o x+D)Vx+1+/1-x)=24/x+1+2/1-x

o x+)Ex+1+1-x)=21-x (%)

dit Nx+1=a>0
at:
N1-x=b20
Khi d6 (*) tré thanh: a*(a+b)=2b < a’ +a’b=2b (1)

mitkhactacd a’ +b>=2 (2)
3

. a =0 a=0
Xeét voi b=0 ta co { ) & { 2(ktm)

2
a’ = a =

Xétvsi b=0 T (2)tacd: a’b+b’=2b  (3)
Te(l)Va@B)suyra: a’+a’b—-a’b-b’=0=a’=b’<a=b
Khi d6 tir (2) suy ra: 2a’>=2 suy raa=1 (via>0)
Do d6 a=b=1=x+1=+/1—x =1 < x =0(tm)
vy phuong trinh c6 nghiém x=0
Caull. (2.5diém) ‘ ’ 7
1)Chiing minh rdng khong ton tai cac s6 nguyén x, y théa man dang thirc
12x° +26xy +15y% = 4617

2) Véia, b lacac s6 thuc duong , tim gié tri 16n nhat cua biéu thuc

M=(a+b)( ! + ! j !

a+b b*+a _E

Huéng dan giai ‘ ‘ , q
1)Chung minh rang khong ton tai cac sO nguyén x, y théa man dang thirc
12x* +26xy +15y% = 4617
s e . . a:
Chirng minh bo dé: Néu so nguyén to p co dang: 4n+3 thi ¢’ +b*: p & {b,p(a,b e”Z)
P

(Tu chirng minh)
Ta co:
12x% +26xy +15y> =4617 < 12x” +26xy +15y° =3°.19

& 12x% +26xy +15y%:19

< 12x° —12xy +15y° +38xy°19

& 3(4x* —4xy +5y%)19

< 4x° —4xy+5y°119

& (Ax7 —4xy+y°)+4y" =2x— ) +(2»)*19



Ap dung bd dé trén ta c6 19 13 sé nguyén t6 val9=4.4+3 nén suy ra

2x—p:19  [x:19 5 b
; &9 . = 12x +26xy+15y7:19
2y:19 y:19

diéu nay khong xay ra vi 4617 khong chia hét cho19?
vy phuong trinh déd cho khong ¢6 nghiém nguyén. q
2) Véi a, b 1a cac so thuc duong , tim gia tri 16n nhat cua bicu thic

M=(a+b)( ! + ! j !

&+b b +a) ab
Ap dung bit dang thirc Bunhiacopsky ta co:

(a® +b)(l+b)2( e ++/b.b) = (a+b)
a a

(»’ +a)6+ajz( b3% +~a.a)=(a+b)

1 l+b
<-4 b 1 1
a+b (a+b) 1 1 atb+ +y
= =>——+-5—%5 -
a+b b +a (a+Db)
~+a
1 b
<
b’+a (a+b)
b I 1
1 1 L 9T Ty 1 _ablatb)tarb-a-b_

=M =(a+Db)(— +— e ——
a+b b +a ab a+b ab ab(a+b)

vayMax M=1 khi a=b=1
Cau IIl. ( 3 diém)

’ Cho hinh thoi ABCD c6 BAD < 90° . DBuong tron tam I noi tiép tam giac ABD
tiep xac voi BD,BA lan lugt tai J, L. Trén duong thang LJ 1ay diém K sao cho BK song song
ID.

a)Ching minh raflng CBK = ABI .
b)Chimg minh rang KC L KB . ‘
¢)Ching minh rang bon diém C, K, I ,L cung nam trén mot dudng tron .

Huéng dan giai



a) Taco ABI =IBD = ADI = DBK ma
CBD = ADB(soletrong)

— — -

= CBD — DBK = ADB - IDB

= CBK = ADI = ABI
Vay CBK = AIB
b)Goi G la giao diém cua CJ va BK
taco KJG=IJL (Dbidinh)
va IJL = JBK (Cung phu véi BIJ )

= KJG = JBI
Ma JBI = ABI = CBK => KJG = CBK
Suy ra tit gidc BCKJ ndi tiép suy ra BKJ = BJC =90°( vi ABCD Ia hinh thoi
nén AC 1 BD hay goc BJC vudng) suy ra BK 1 CK
¢)Vi tam gidc IJL can tai I (J,L Thudc dudng tron (I)) nén LJL = ILJ ma IBJ = JBK
(Theo b) va JBK = JCK ( Hai goc ndi tiép cung chan cung JK) suy ra ILJ =JLC
hay ILK = ICK suy ra tur gidc IKCL ndi tiép suy ra 4 diém C, K, I, L cung nam trén mot
duong tron.

Cau lV. (1 diém)
Tim tap hop s6 nguyén duong n sao cho ton tai mdt cach sap xép cacso 1, 2, ,3,..,n
thanh q,,a,,a,,....,a, makhi chia cac s6 q,,a,a,,a,a,a,,....,a, a,...a, cho n ta dugc cac so du

do1 mot khac nhau

Hudng dan giai:

Trudc hét ta di chimg minh bd dé sau: Vi n 13 hop sé va n>4 thi (n-1)! : n

That vy ta co: Vi n 12 hop s6 va n>4 thi n=a.b véi a,b 1a cac s6 nguyén khac 1 va n. suy ra
2<a;b<n—1suyran-1)! :n

tlr gid thiét ta c6 a, phai bang n vi néu an#n; a=n (ie[Ln—1]) thi

alaZ'”aisn A \ ;e e A 1N

. diéu nay trai voi dé bai cho.
a,a,...qa,:n

Do d6 a,=n

néu n 1a mot s6 1é6n hon 4va n 13 hop so . theo bo dé trén ta ¢6 ajaz. an.1=(n-1)! :n



ma aiaz. a, ‘n do d6 hai s6 ndy : chia cho n ¢6 cing s6 du 1a 0 diéu ndy méu thuan véi gia
thiét.

Nhu vay n<4 suy ra n=4( vin 1a hop s6)

Xét véin =4 thi ton tai day sd: 1;3;2:4 ¢6 1; 1.3; 1.3.2;1.3.2.4 khi chia cho 4 ¢6 s6 du lan
luot 1a 1;3:2;0 thoa méan dé bai.

vay n=4



