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Céu 1: (4,0 diém)

2 2
I. Cho biéu thire: p=| X 13X+2 X +X ;( L, ! j
xP+x-2 x*-1 x+1 x-1

a) Rut gon P. b. Tim x dé %—XTHZI.

2. Cho ba sb thuc a, b, ¢ khac khong thoa man a(l+l)+b(l+lj+c(—+l):—2 va
b ¢ c a b

3 3, 3 , . : 1 1 1
a’ +b” +c¢ =1.Ching minh rang —+—+—=1.

] a b c
Cau 2: (4,0 diém)

3 2
1. Giai phuong trinh: XSJ{LJ +3-2 =28,

x—1 x—1

. 5 1 2
2. Tim cac c3p s0 (x; y) théa min cac diéu kién: 2Xx+y+—+—=6 va
y X
xy+i+§+Z =4.
Xy y X
Céu 3: (4,0 diém)
1. Tim nghiém nguyén (x; y) cua phuong trinh: (xy+x+ 1)2 +xy=x"-3x.
1

A A1 s g PSR B
2. Cho a, b 1a c4c so ty nhién 16n hon 2 va p 1a s6 tu nhién théa man —=—2+b—2.
p a

Chung minh rang p 14 hop sb.
Céu 4: (6,0 diém)

1. Cho doan thang AB = 2a. Goi O 1a trung diém cua AB. Dung céc tia Ax, By vé cung
mot phia ctia 4B sao cho Ax, By 1an luot vudng goc v6i AB. Trén tia Ax lay diém C, trén tia By
liy diém D sao cho COD =90° .

a. Ching minh AC.BD =a” va CD = AC + BD.

b. K& OM vudng goc voi CD tai M, goi N 1a giao diém ctia AD va BC. Chirng minh
rang MN // AC.

2. Cho hinh thang ABCD c6 day 16n 1a CD. Goi O la giao diém cia AC va BD. Mot
duong thang cat cac doan AD, OD, OC, BC lan luot tgi M, N, P, Q sao cho MN=NP=PQ.
Chung minh ring CD=2A4B.

Céu 5: (2,0 diém)
Cho cac sb thuc duong x, y, z thoa man: xy+ yz+xz =3xyz. Tim gid tri nho nhat ctia

2 2 2
y z X

+ - :
x(y2 +l) y(22 +1) z(x2 +l)

Hét
Thi sinh khong sur dung tai liéu. Giam thi khong gidi thich gi thém.

biéu thitc A4 =
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Ciu Noi dung Pi¢m
1. 2,5d
* DPKXD: x#-2,x#*1. Ta co: 0.25
x> +3x+2 x*+x ( 1 1 )
P=|— -— : + .
x“+x-2 x -1 x+1 x-1
(HD(x+2) x(x+D) ) x-d L X+l 0.25
(x-D(x+2) (x—l)(x+1) T =D+ (x=1)(x+1)
=(x+1_ X j 2x
x—1 x-1) (x=D(x+1) 0.5
I (x=D(x+1)
x—1 2x
_ox+l
x 0.25
Viy v6i x#-2,x#+1 thi P = x2_+1 0.25
X
+Taco: -2ty 2x ¥ 45
P 8 x+1 8
16x _(x+1)2_8(x+1)>0
1 8(x+1) 8(x+1) 8(x+1)
(4,0d) 16x —(x+1)" —8(x+1 ~3)?
-2 (x+1) (x+)20<:>MSO (1) 0.5
8(x+1) x+1
+Néu: x-3=0 x=3= (1) luén ding véi x = —2,x# £l. 0.25
+Néw: x-320=x#3=(x-3) >0V
_3)
:M£O©x+l<0<:>x<—l. 0.25
x+1
. 1 +1
Vay vo1 x<—-1ux=3 thi — I
P 8
2. 1,5d
Ta co: a(l+lj+b(l+l)+c(l+lj:—2
b ¢ c a a b
<:>az(b+c)+b2(c+a)Jrcz(aer):_z 0.25
abc
=a’b+a’c+b’c+b*a+c’a+c’b+2abc=0
<:>ab(a+b)+c(a+b)2+cz(a+b)=0<:>(a+b)(ab+ac+bc+cz):0
o(a+b)p+c)e+a)=0 0,5
0,25




o Xéta=-b.Th a’+b’+c’=1=c=1.Suyra: LIy

a b c 0,25
o Xéth=—c.Th a’+b’+c’=1=a=1.Suyra: l+%+l=1
a C
o Xétc=—a.Th a’+b’+c’=1=b=1. Suy ra: LIS
a b ¢
Vay l+l+l =1 khi q, b, ¢ khac khong thda man: 0.25
a b ¢ ’
a(l+l)+b(l+lj+c(l+l):—2 Vi a +b +c =1.
b ¢ c a a b
1. 2d
+ Piéu kién: Vx =1 0,25
+ Ta co:
x Y x Y X X 2 Y 2 )
x3+(—j z(x+—j -3x. (x+ jz -3 0,5
x—1 x—1 x—1 x—1 x—1 x—1
Khi d6 phuong trinh da cho tr¢ thanh 0,5
2 Y 2 Y x’ X ’
-3 +3 -1=27T< -1] =3
x—1 x—1 x—1 x—1
X x? 2
= -1=3¢& =4 x’-4x+4=0(x-2) =0=x=2
x—1 x—1 0,5
KL: x=2 0,25
2. 2d
+ Ta co:
2 . 2 1
(4,0d) 2xy+yx+x+2y=6nfﬂ) 2x+y+;+;=6
&
xy+i+£+1=4(2) 1 x
xy y X xy+_+_+_:4
Xy y X
2(x+lj+(y+lJ:6
X Yy
0,5

etk

1
X+—=a
+Déf[ X :{2a+b=6
pra=b ab=4
Y




{a =2
+ Giai hé trén ta co: b=2
1
4

0,5

0,5
x+—=2 _q
+Véi LN {x -
y+l:2 y=1
3 0s
x+—=1
+Véi N
y+—=4
Y
KL Cap s6 (x; y)=(1;1)
1. 2d
+ Bién doi
(xy+x+1)2 +xy=x"-3x
<:>(xy+x+l)2+xy+x+1=x2—2x+1 0,25
<:>(xy+x+l)[(xy+x+1)+l] :(x—1)2 <::>(xy+x+l)(xy+x+2):()c—l)2 @M | 05
+Néu x—1=0= x =1 thay vao (1) tim duoc y=-2; y=-3 0.25
+Néu x+1# 0= x #—1: Khi d6 VT(1) Ia tich hai s6 nguyén lién tiép, VP(1) ’
1a binh phuong cia s6 nguyén khac 0. Nén phuong trinh vo nghi¢m. 0,5
KL : Céc s6 x, y nguyén thoa man diéu kién bai toan la: (x;p)e {(1,—2);(1, —3)}. 0,5
2. 2d
3 + Gia st p 1a s6 nguyén td.
400 | Tir: a22= pa?+b2)= L‘jf” (1) 0.5
p
= d’b? p? = p(a®+b?)p’ = P +b%ip (2) 0.5
+Tu(l)vaQ)=a:pvab:p
tTrazpbep=stitc 2l 20 3) 0.5
a b” p p
+T1‘Ia>2,b>2:>L+L<l+l:l:>p>2 4) 0.25
a’> b* 4 4 2 )
+ Tur (3), (4) = mau thudn, chimg t6 p 13 hop s6. 0.25




(6,0d)

[}
X
! a. AACO va ABOD c6:
D 2 CAO =-,0BD (=90
' 2ZAOC =/BDO (cung phu véi 0,25
M ZBOD)
C Do d6: AACO ~ ABOD (g.g) 0,25
N AC A0 ,
=>—=—-=>AC.BD=A40.BO=a 0.5
BO BD ;
A B
)
), E
* Kéo dai CO cit tia d6i cua By tai E. 0,25
AAOC = ABOE (g.c.g) 0.5
=> (CO = EO; AC = BE (céc canh tuong tng) ’
=> tam giac DCE can tai D (vi ¢6 dudng cao DO dong thoi 13 trung tuyén) 0.5
= DC=DE ’
+ Ma DE = BE + BD = AC + BD hay CD = AC + BD. 0.25
b. Tacdé: AODM ~ AODB (g.g)
= MO =BO = MO = A0 0,25
= AACO = AMCO (canh huyén - canh goc vudng)
= MC=CA 0,5
+ Chung minh tuong tu ta ¢6: MD = BD.
+ Xét hai tam giac CAN va BDN.
Co6 AC//BD (cung vudng géc voi AB) 0,25
AN AC A e ,
> ND = BD (H€ qua Dinh li Ta-let) 0.5
hay ¥ M Mc=cA;MD =BD)
ND MD
=>MN//AC (Pinh li Ta-let dao). 0,5

2.




+ Goi O 1a giao diém ciia AC va BD.
+ Qua M ké dudng thiang song song véi AC cit DC tai E.
+ Qua Q ké duong thing song song véi BD cit DC tai F.
+ ME cit BD tai J, QF cat CA tai K.
- Ta co:

MJ_DJ_JE_ MJ_O4

40 DO 0OC ~JE OC

KQ CK’ KT’:>QK OB

OB CO OD KF OD

04 OB M MJ QK

OoC 0D JE KF 0.5
+ Mat khac: NM_NT IPK PO_
NP NO PO PN
=>N, P lan luot 13 trung diém cta OJ va OK => NP//JK. 0.5
+ Néu E khong trung véi F. N6i QE cat JK tai I, ta co:
KQ _JM _IQ
= KI//EF = MQ//DC (khong dung voi gt
B Q/DC (khong dung vai gt)
=> E trung vo1 F :>IEK:>NP:%.U.
0.5
+Tacé::IEK:IJ—zMQ:£—2:>£—2:>CD 2A4B. 0.5
3 JM 0A
bat l=a,l=b l—c ta cO: a, b, ¢ 12 cac s6 duong va a+b+c=3.
X y z
C e, b c
Khi do: 4=—2 + +
146’ 1+ 1+d° 0,25
2 2
Ta co: azza— abZZa—ab za—a—b:> aZZa—a—b(l)
1+b 1+b 2b 2 1+b 2
Tuongty: —2 >5-2 (2); < >c-% (3). 0,5
) 1+c¢ 2 1+
S Cong vé tuong tng cua (1), (2) Vé (3), ta duoc:
(2,0d) a b c ab+bc+ca 0,25
=—— 5 ~>a+b+c————
1+b~ 1+c¢° 1+a
Ta lai co: (a2+b2+cz)23(ab+bc+ca):>32ab+bc+ca. 0,25
T do A>3-2 e 43>
) 2 2 0,5
Dau “=" xay ra, khi va chi khi: a=b=c=1x=y=z=1
Vay, min 4=> khi x=y=z=1
2 0,25
Chu y:

1. Thi sinh cé thé lam bai bang cdch khéc, néu ding van duwoe diém toi da.

2. Néu thi sinh chitng minh bai hinh ma khéng vé hinh thi khéng cham diém bai hinh.




