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Cau 1. (1,5 didm) Cho biéu thire 4=| Y¥+2 x=2 (5 )6 x2 0:x 2 1)
x+20x+1  x-1
a) Rut gon biéu thic 4
b) Tim tat c4 cac sO nguyén x sao cho bi€u thirc 4nhan gia tri1 1a s6 nguyén
Cau 2. (1,5 diem)
a) Trén mat phang toa d Oxy,cho parabol (P): y =x*va duong thang (d): y =kx+2.
Goi 714 giao diém cua (d)va truc tung. Tim tat ca cac gia tri ctia duong thing
(d)cit (P) tai hai diém phan biét 4(x;,), B(x,;y, théa mén x, < x,va 14 =2IB

- —xpt —(x—y+1)(x+y)=0
b) Giai h¢ phuong trinh |~ (x=r+1)(re)
x-2y"—y+1=0
Cau 3. (2,0 diém)
a) Tim m d¢ phuong trinh 3x* +4(m—1)x—m’ —4m—5=0(x 1a an s0) c6 hai nghiém
2 3 3 7
x,,x, sao cho biéu thuc P= x—‘+x—§ dat gié tri 16n nhat

3
X X

b) Giai phuong trinh : (x* +6 Wx" +6x+12 —(3x* +10x+ 28 Wx+1=0
Ciu 4. (3,0 diém)Cho dudng tron (0)va day BC ¢ dinh khong di qua 0.Diém A thay
d6i trén cung 16n BC sao cho tam gidc ABC1a tam giac nhon (4B < AC).Goi AD,BE,CF
1a cac dudng cao va H 1a tryc tdm cta tam gidc ABC.Goi K 1a giao diém cia hai duong
thang BCva EF; I la giao diém thir hai cia K4v6i (0); M 1a trung diém BC; N 1a giao
diém thtr hai ciia AH va (0). Chtrmg minh
a) TG gidc AIFE 13t gidc noi tiép
b) Ba diém M, H,Ithang hang
¢) Tua giac INMO 1a tir giac ndi tiép
d) Puong thing IN luon di qua mdt diém c6 dinh khi 4 thay do61
Cau 5. (2,0 diem)
a) Tim tat ca sO nguyén x,ythoa man x’ -x*(y+1)+x(7+y)-4-y=0
b) Cho x,y,z1a cac sd thyc duong théa man xy+ yz+ zx =3.Chtng minh ring :
2x N 2y N 22 S3+x+y+z
x +15 y"+15 z°+15 32




DAP AN

Ciu 1. (1,5 diém) Cho biéu thirc A:( Jx+2  Jx- 2] (xf J_)(VMx>0x¢1)
x+2\/;+1 x—1

¢) Riit gon biéu thirc 4

A:( V2 _&—2}@&_&)

x+20x+1  x—1
()2
(\/;H)z (Vx-1)
_x+\/;—2—x+\/;+2 . 2x
- Jx+1 .\/;_\/;-i-l

d) Tim tat ca cac s0 nguyén x sao cho biéu thirc 4 nhan gia tri la so nguyén
Taco:

A—i—%/_ 24—

\/; +1 \/— +1
Pé A 1a s6 nguyén thi 2v/x va

+1)J§(J§+yxy§—1)

phai 13 s6 nguyén

2
Jx+1
2 x =0(tm)
m che Lc =1(ktm)
Thir lai, v&1 x=0= A4 =0(tm)
Vay x=0 thi A nguyén
Cau 2. (1,5 diem) . )
a) Trén mit phing toa d§ Oxy,cho parabol (P): y=x’va dudng thang

Ta co

(d):y=kx+2.Goi I1a giao diém ciia (d)va truc tung. Tim tat ca cac gia tri
ciia dwong thing (d )cflt (P) tai hai diém phén biét A(x;;,), B(x,;y,)théa man
x, <x,va I4=2IB

Vil la giao diém cua (d)va truc tung nén 1(0;2)

Phuong trinh hoanh d6 giao diém cta (P) va (d) 1a :

X =kx+2=x" ke -2 :0(1)

Tacod: A=k +8>0vdi moi k va xx,=-2<0

Nén phuong trinh (1) luén c6 hai nghiém phén bi¢t thda man x, <0< x,véi moi k

Theo hé thuc Vi-et, ta ¢o : {xl tr =k .Vi I4=2IB= {xl =2

XX, =— X, =—2x,

Ma x, <0<x,nén x, =-2x,. Taco:



X +x,=k

—2x2=-2
xXx, =-2 x, =1
< |x<0<x, &
x <0<x, =-1
x,=—k
X, =-2x,

Vay k =-1thoéa man yéu cau bai toan
3_ 2_ _ l :0
b) Giai hé phwong trinh ¥ =y = (= +)(xty)
x=2y"-y+1=0
Taco:
{x3_xy2_(x—y+l)(x+y):o {x(x—y)(x+y)_(x_y+1)(x+y):0
&

x—2y"—y+1=0 x—2y"—y+1=0

x+y=0
x+y=0 {

1)
X e v 1)=0 —2y"—y+1=0
@{(x y)(x Xy—x+)y ) PN ch_xy—x+y+1=0<:> e

2232 p+1=0 X —xy—x+y—-1=0
roey Yy x-2y"—y+1=0 ); Y ()
x=2y"—y+1=0

1-43
X=—
2
_—1+\/§
x+y:O X=-y y= 5
(1): 2 = ) o
x=2y"—y+1=0 —2y°=2y+1=0 1+\/§
T
1B
L 2
Toxp-x+y-1=0 x*—xy—(2y*-1)-1=0 2 _xy=2v*=0
(2):xx);xy PN y(y) @xxyy
13 —1++3
r X = ;y:
X==y 2 2
(e n)x-20)=0_|limymryict |, 1o i
< 2 < = 2 4 2
x—y=2y -1 x=2y .
x=2,y=1
| x—y=2y"-1 1
X y >

Vay hé phuong trinh da cho c6 4 nghiém :

(x;y)zﬂl—zﬁ;—l;/?]{1+2ﬁ;—1;\5];(2;1);(—1;_21j}




Cau 3. (2,0 diém)
c) Tim m dé phuwong trinh 3x* +4(m—1)x—m’ —4m—-5=0(x 12 an so) c6 hai nghiém
3 3
x,,, $a0 cho biéu thirc P= x—‘3+x—§ dat gia tri ln nhat
2 X

Ta cO ac=-3m* —12m—15=-3(m+2) —3<0,¥Ymnén phuong trinh ludn c6 hai nghiém
phén biét trai dau

4—4m
X+ X, 3 3
Theo hé thirc Vi-etta co : , bati=-| 2 (r>0)
-m”-—4m-35 X,
XXy = 3

Luc do P:—t—lz—(t+lj£ -2
¢ t

Viy MaxP=2ot=1o x =—x, & m=1

d) Giai phwong trinh : (x*+6 Vx* +6x+12 - (3x* +10x+28 Wx+1=0

biéukién: x>-1.Tacod:

(" +6 Wx +6x+12 = (32> +10x + 28 Wx+1 =0
& (P +6W(x+6)+6(x+1)=[3(x* +6)+10(x+1) |Vx+1=0(1)

2

= 6

Pit {Z * % (a>0,b> 0). Phuong trinh (1) tr& thanh :
=+/x+1

aa+6b’ —(3a+10b2)b =0 ava+6b’ = (3a+10b2)b

& a* (a+60 )| (3a+ 10132)19}2 =0

3 2
<:>a3—3a2b2—60ab4—100b6:O@(azj —3(‘2) —60-2—-100=0
b b b

a=100*(tm) = x* +6 =10(x+1) < x = 529 (tm)

a

[;iz = —5(ktm)

Ciu 4. (3,0 diém)Cho duwdng tron (0)va diy BC c6 dinh khong di qua 0.Diém 4
thay doi trén cung 1én BCsao cho tam gidc 4BC1a tam giic nhon (4B < AC).Goi
AD, BE,CF 12 cac dudng cao va H 12 truwe tAm ciia tam gidc 4BC.Goi K 1a giao diém
cuia hai duwong thzzmg BCva EF; 1 1a giao diém thi hai ciia K4véi (0); M 1a trung
diém BC; N 1a giao diém thir hai cia 4 va (0). Chirng minh



e) Tt gidc A/FE 1A ti gidc ndi tiép
Vi tir gide AIBC ndi tiép duong tron nén K1.K4 = KB.KC
D¢ thay tir giac BEFC ndi tiép nén KF.KE = KB.KC
Suy ra KI.KA=KF.KE = AIFEla tir giac ndi tiép
f) Ba diém M, H,Ithang hang
K¢ duong kinh AT ctia duong tron (O). Khi d6, £41T =90°(1)
Xét tir gidc BHCT,ta c6 CF//BT (L AB),CT//BE(L AC)
Nén tir giac BHCT 1a hinh binh hanh
Suy ra M la trung diém HT = M, H,T thdng hang
T gidc AFHE 13 tir giac ndi tiép duong tron dudng kinh 4H



Ta co tir gidc AIFEndi tiép nén I thudc dudng tron dudng kinh AH
Hay <AIH :900(2)
Tir (1) va (2) suy ra 7, H,Tthang hang. Vay M, I, H thang hang
g) Tt gidc INMO1a tir gidc ndi tiép
Tacd: ZNIT Z;LNOT@)

Ta cd LANT =90°= NT L AN,BC 1. AN = NT//BC
Ma OM 1 BCnén OM 1 NT
Xét ANOT ¢6 ON =0T va OM = NT nén OM la tia phan gidc gbc ZNOT
Suy ra ZNOM = ; ZNOT (4)
Tu (3), (4) suy ra LNIM = ZNOM
h) Duong thang INludn di qua mot diém c6 dinh khi 4 thay ddi
Goi Sla giao diém cua tiép tuyen duong tron (O)tai B va OM.Suy ra S ¢b dinh
Ta can ching minh 7, N, S thing hang
Goi L 1a giao diém cta IS va duong tron (O)
Vi AOBS vudng nén SB* = SM.SO = SL.SI
Suy ra tir gidc OMLI ndi tiép
Ta ¢ tir gidc OMLI va OMNI cing ndi tiép dudng tron ngoai tiép AOMI va cit (O) tai
giao diém thir hai 1a L va N nén N va L tring nhau
Vay I,N,Sthing hang hay IN di qua S cd dinh
Céu 5. (2,0 diém)
¢) Tim tit ca s6 nguyén x,ythéa mén x° —x° (y+D)+x(7+y)-4-y=0
Taco: x*—x*(y+1)+x(7+y)-4-y=0

o x-x +7x—4—y()c2 —x+1):0 & (x2 —x+1)()c—y)+2(x2 —x+1):2(x2 —4x+3)
& (x2 —x+l)(x—y+2): 2(x—l)(x—3)
Bién luan theo xta c6 cic bd sb thoa man () {(0; —4);(1;3);(3;5)}
d) Cho x,y,z1a cac so thuwe dwong théa man xy+ yz + zx =3.Chirng minh rang :

X b% z 3+x+y+z
. +— +— <
x +15 y"+15 z7+15 32

X X X X X
= = = <
X415 43412 XPHxy+yz+zx+12 (x+y)(x+2)+12 4 [+ y)(x+2)+8

_x[;L m;ﬂ@ or L <1(1.1))

Sll ! +l +l theo BDT ! sl(l+1j < al + al 4
16| 2\x+y z) 2 Jab = 2\a b)) 32(x+y) 32(y+z) 32




z X z

Tuwongty: —=—<—2> Y V. = < + L2
vy +15 32(y—kz) 32(z—kx) 32 z2+15 32(z—kx) 32(x—ky) 32
Suy ra
x Yy [z
x*+15 y*+15 22 +15

X X X y y y

z z z

< — - =
_32(x+y)+32(y+z)+32+32(y+z)+32(z+x)+32+32(z+x)+32(x+y)+32

<3+x+y+z

32

Vay 2x N 2y N 2Z S3+x+y+z
x +15 y"+15 z7+15 32

Sx=y=z=1



