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Cau 1: (4 diém)
X—y-xy=-1
x2y — xy2 =2
2) Cho phuong trinh x* — 2mx - 16 + 5m’ = 0 (x 12 4n s6).
a. Tim m dé phuong trinh c6 nghi¢m. ,
b. Goi x1, X, la cac nghi¢ém cua phuong trinh. Tim gia tri 16n nhat va gia tri nho
nhat cua biéu thirc A = X1(5X1 + 3%, — 17) + X2(5X2 + 3X; — 17)

Cau 2: (4 diém)
V4542742 +/45-272  \3++2 +4/3-+2
J543V2 -\5-3y2 3142 -+3-42

2) Cho X, Y, z la ba sb duong thoa diéu kién xyz = 2. Tinh gi4 tri ciia biéu thirc:
X y 21
+ + .
XYy+X+2 yz+y+1 zX+2z+2

1) Giai hé phuong trinh {

1) Thu gon biéu thirc A =

Cau 3: (2 diém)
1) Cho ba so thyc a, b, ¢. Chirng minh:
2 2 2
(a-b? (-0 (c-2)*
26 6 2009

2) Cho a>0vab < 0. Chirng minh: i>E+ 8
a b 2a-b

a+b’+c®>ab+bc+ca+

Cau 4: (2 diém)
. . ax+by=5 . . ,
1) Cho hé phuong trinh b 5 (a, b nguyén duong va a khac b).
+ay=
Tim a, b dé hé co nghiém (x; y) voix, y 1a cac s6 nguyén duong.
2) Chirng minh rang khong ton tai cac sb nguyén X, y, z thoa hé:

G —3xy+3y —72=31
x2+xy+822=100 .
Cau 5: (3 diém)
Cho tam giac ABC (AB < AC) co duong trung tuyen AM va dudng phan giac trong AD
(M, D thudc BC). Puong tron ngoai tiép tam giac ADM cit cic canh AB, AC lan luot tai E va F.
Chirng minh BE = CF.
Cau 6: (3 diem) . . q
Cho ABCD Ia hinh thoi cé canh bang 1. Gia sir ton tai diém M thudc canh BC va N
thudc canh CD sao cho tam gidc CMN ¢6 chu vi bang 2 va BAD = 2MAN . Tinh cac goc
cua hinh thoi ABCD.
Cau 7: (2 diem)

Cho a, b 1a cac s6 duong thoa i+2—b =1. Chimg minh ab® < =

l+a 1+b

(ool



BAI GIAI GOL Y

Cau 1:
X—y—-xy=-1 X(l-y)+1-y=0 x+DH@2-y)=0
1)x2—2—<:>2—2— SN2y w2
y—Xy® =2 XTy—xy =2 xyxy_2

X=-1 " y=1 y=1
& ay hay
x2y—xy2=2 x2y—xy2=2 y +y-2=0 x2—x-2=0

x=-1 y=1
S hay :
y:l\/y:—z X==1lvx=2

Vay hé c6 3 nghlem la(-1; 1), (- 1 =2), (2; 1).
2) Cho phuong trinh X — 2mx — 16 + 5m* = 0 (1) (x 1a 4n s6).
a. Tim m dé phu’(mg trinh cé nghiém.
Tacod: A'= 16 — 4m?.
Phuong trinh (1) c6 nghiém <> A'>0 < 16 - 4m? >0 < -2 <m < 2.
b. Goi x1, X2 1a c&c nghiém ctia phuong trinh.
Taco: X1 + X2 = 2m VA XXz = 5m? — 16.
Do d6 A = X1(5X1 + 3%, — 17) + X2(5X2 + 3X; — 17)
= 5(x12 + x%) +6X X =17 (X + Xp)
= 5[(X1 + Xz)2 - 2X1X2] + 6X1X2 — 17(X1 + Xz)
= 5(X1 + Xz)2 —4X1Xo — 17(X1 + Xz)
=20m? — 4(5m* - 16) — 17.2m
=-34m + 64.
Vi-2<m<2nén -4 <A<132.
Khi m =2 thi A =-4 vakhim=-2thi A=132.
Vay gia tri nho nhét ciia A 12 —4 VA gié tri 1on nhét ciia A 12 132.

Cau 2:

V454272 +/45-272  \3++2 +4/3-42
J5+3V2 -\5-3v2  \3+v2-\3-2
Ta co: \/45+27ﬁ+\/45—27ﬁ:3(\/5+3ﬁ +\/5—3\E).

3(\/5+3\E+\/5—3ﬁ) 3 T2 32
513v2-\5-3y2 \B+v2-\B3-2

) 3(J5+3J§ +J5—3J§)Z (\/3+\/§+\/3—J§)2

1) Thu gon biéu thirc A =

Do d6: A=

62 - 22
_ 10+2\/?_6+2\/7 _i_\/z
22 22 2
2) Cho X, y, z la ba sb duong thoa diéu kién xyz = 2.
Tacd: B= X + Xy + 2Xy2

XY+ X+2 XyZ+XYy+X XyZX+2XyZ + 2Xy



X N Xy N 2.2
XYy+X+2 2+Xy+X 2X+2.2+2Xxy

X N Xy N 2 =x+xy+2=
XY+X+2 2+XY+X X+24+Xy Xy+X+2

1.

Cau 3: ’
1) Cho ba so6 thuc a, b, ¢. Ta c¢6:
(@-b)?  (b-0  (c-a)’
26 6 2009
(a—h)? . (b—-c)? . 2(c-a)?
13 3 2009
(a—b)? . (b-c)? . 2(c-a)?
13 3 2009
(a—b)? . (b—-c)? . 2(c-a)?
13 3 2009
2 2 2
o 12a-b)? 2(b-c)* 2007(c-a)
13 3 2009
2) Ta co:
1.2, 8 1 2 8 b-2a 8
a b 2a-b a b 2a-b ab 2a-b
—(b-2a)* -8
ab(2a-b)
Cau 4:

a+b’+c?>ab+bc+ca+

&> 2% + 2b% + 2¢® > 2ab + 2bc + 2ca +

& 2a% + 2b% + 2¢? — 2ab — 2bc — 2ca >

< (@-b?+(b-c)’+(c-a)?’=

>0 (ludn dung).

>0 (Pung vi tir luén 4m va mau ciing luén am, do a> 0 va b < 0).

ax+by=5 (1
bx+ay=5 (2)
Lay (1) - (2) ta dugc (a—b)(x—y) =0 <= x =y (do a#b)
5 5
Thay vao (1) tadugc: x= —— =y = ——.
yvao (1) ' a+b Y a+b
Do x la so nguyén va a, b nguyén duong nén a + b 1a wdc nguyén duong > 2 cia 5.

a=1 a=4 a=2 a=3
Suyraa+tb=5< { hay{ hay{ hay{

1) Cho h¢ phuong trinh {

b=4""|b=1 b=3 b=2
2) G —3xy+3y2 —72=31 @ *)
X2 + xy+822 =100 (2)

Gia sir rang ton tai cac s6 nguyén x, y, z thoa (*).
Nhan hai vé cua (1) véi 8 rdi cong vao (2) ta dugce:
9x® — 23xy + 24y* = 348 < 5(2x* = 5xy + 5y%) = (X — y)? + 348 (3)
Ta co:
* 5(2x? — 5xy + 5y?) chia hét cho 5;
* (x — y)? chia cho 5 hoic du 0, hodc du 1 hodc du 4;
* 348 chia 5 du 3.
Suy ra: * V/é trai cua (3) chia hét cho 5 (4)
* \/é phai cua (3) chia cho 5 ¢ du hoic la 3, hoic 13 4 hoic 12 2 (5)
Tu (4) va (5) suy ra mau thuan.



Vay khong ton tai cac s6 nguyén X, y, z thoa hé (¥).

Cau 5:
Ta co:
CF CD
» ACFM~ACDA(g-9) = —=— (1
(9-9) CM - CA (1)
BE BD
» ABED~ABMA(gQ9) = —=— (2 A
(9-9) BM ~ BA (2)
AD la phén giac goc A = Cb _AC
BD AB \
_ CD_BD g :
q AC AB
Do M la trung diém cua BC nén BM = CM E
Két hop vé6i (1), (2) va (3) ta duoc: CF = BE.

?2)?196 nira mp bd AD khéng chira diém B, lay diém E sao cho:
AE = AM va DAE = BAM
—  AADE = AABM = DE = BM, ADE = ABM
Ma ABCD I3 hinh thoi = ADN = ABM = ADE = ADN (1)
Tacé BAD = 2MAN A

— MAN = BAM + NAD = BAE + NAD = EAN
Xeét hai tam giac ANM va ANE co:
MAN = EAN , AM = AE va AN chung
—  AANM = AANE = NE = NM.
Mit khac ta cO:
2 =CM+CN+MN=CM+CN+NE
ma 2 =CB+CD=CM+MB+CN+ND >

=CM+DE +CN+ND

— CM+CN+NE=CM +DE +CN + ND
— NE=ND+DE = D thudc doan NE (2)
Tur (1) va (2) = ADE = ADN =90°.
Suy ra: Hinh thoi ABCD c6 ADC =90° nén la hinh vuong.
Viy céc goc cuia hinh thoi ABCD bing 90°.
Céau 7: Ta co:

a 2b 2b a 2b 1 1+b _1-Db
—t—=1< =1- = = = =l+acsa= —.
l1+a 1+b 1+b 1+a 1+b 1+a 2b 2b
Do do:
2= b2 _(@-bp 1

2b 2 2

1, 171 ... .,
—(b—2)?+=|<=.Vayab’ <
[( 2) 4} g Vayab's

@ |-

Nguoi gidi dé thi: Thac si NGUYEN DUY HIEU - NGUYEN PHU Si
(To truong to Toan, Truong THPT chuyén L& Hong Phong TP.HCM)



