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Cau 1 (3,0 diém).

a) Rut gon biéu thic P =

1+x+\/;. x—1 x—+/x-2

b) Giadi phuong trinh 5x —(x+4)v/2x+1+4=0.

xv/x ~1 [&H_ Jx-2

jv(yi X>0,xz1Lx=4.

2X% + Y2 +3xy +4x+3y+2=0

¢) Giai hé phuong trinh
X =y +3+x+y+1=2
Cau 2 (2, 0 diém).

a) Cho hai da thuc P(x) = x* +ax? +bx+¢ va Q(x) =3x? + 2ax+b(a,b,c e R) . Biét ring P(x)
c6 ba nghiém phan biét. Chung minh Q(x) c6 hai nghiém phan biét.

b) Tim tat ca cac cap s6 nguyén (x;y) thoa man phuong trinh (xy —1)2 = x2 + y2.

Cau 3 (1, 0 diém). Xét cac s6 thuc a,b,c khong am, thoa man a? +b? +c? =1. Tim gié tri
a b c
+ + .
l1+bc 1+ac 1+ab

I6n nhat va gia tri nho nhat caa biéu thuc S =

Cau 4 (3, 0 diém). Cho tam giac ABC nhon ( AB < AC ). Mot dudng tron di qua B,C va
khong di qua A cat cac canh AB, AC lan luot tai E,F(E khac B;F khéac C ); BF cat CE
tai D. Goi P 1a trung diém cua BC va K la diém ddi xang véi D qua P.

a) Chang minh tam gidc KBC d6ng dang véi tam gidc DFE va %:%.

b) Goi M,N lan luot 14 hinh chiéu vudng géc cua D trén AB, AC . Chirng minh MN vuéng
goc vai AK va MA? + NK? = NA? + MK 2,
¢) Goi 1,J lan lyt 13 trung diém AD va MN, Ching minh ba diém 1,J,P thang hang.

d) Buong thang 13 cat duong tron ngoai tiép tam giac IMN tai T ( T khade | ). Chung
minh AD 14 tiép tuyén ciia duong tron ngoai tiép tam giac DTJ.

Cau 5: (1 diém) Cho tam giac ABC va diém O thay di trong tam gi&c.Tia Ox song song
voi AB

cit BC tai D, tia Oy song song voi BC cit AC tai E, tia Oz song song v6i AC cit AB ta

2 2 2
F . Tim gia tri nho nhat cua biéu thuc S =(ABJ +(BCJ +(ch
oD OE OF
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HUONG DAN

Cau 1 (3.0 diém).

a) Rat gon biéu thuc sau P =

xx =1 [(Jx+1  fx=2 o
. - VOi
1+x+\/; x—1 x—\/;—2

x>0, xz1L,x#4
b) Giai phuong trinh 5x — (x+4)v/2x+1+4=0.
2X2 + Y2 +3xy +4x+3y+2=0

X =y +3+4x+y+1=2

P_(\/;)s—l' S+l x-2
T 14X+ X Wx+Dx-1) x+DHx-2)

c) Giai hé phuong trinh {

:(&_1)(&1—1_ﬁ1+1j

=(x-D

2
(Vx -Dx+1)

2

_\/;+1

Diéu kién: x> —%. bidi t =+/2x+1(t >0). Ta c6 phuong trinh —t* +5t> -7t +3=0

< (t —1)(_t2 +4t —3) =0 E j, (nhan).

*Voi t=1=+/2x+1=1< x=0 (thoa).
*Voi t=3=+2x+1=3< x=4 (thoa).

{2x2+y2 +3xy +4x+3y+2=0 (1)

{\/xz—y+3+ X+y+1=2

(2)

X*—y+3>0

Piéu kién:
X+y+1>0

(1): y* +(B3x+3)y+2x* +4x+2=0

y =-2X
y=-X
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A, =(x+1)* nén (1)<:{




" TH1: y =—x-1 thay vao (2) ta ¢c6 phuong trinh

= =-1
N =2@[X 0=Y="1 1han)

Xx=-1=y=0

*TH2: y=-2x-2 thay vao (2) ta ¢c6 phuong trinh
VX 42X 45 ++-x-1=2 < J(X+D* +4 +/-(x+1) =2

Tacd J(x+1)% +4 +—(x+1) > 2, v&i moi gié tri cua x <—1 Dau bang xay ra khi
x=-1=y=0 (nhan) Vay hé phuong trinh c6 cac nghiém la (0;-1),(-10).

Cau 2 (2, 0 diém).

a) Cho hai da thuc P(x) = x* +ax? +bx+c va Q(x) =3x? +2ax+b(a,b,c e R). Biét ring P(x)
c6 ba nghiém phan biét. Chirng minh Q(x) ¢6 hai nghiém phan biét.

b) Tim tat ca cac cap s6 nguyén (x;y) ihéa min phuong trinh (xy —1)% = X2 + y?

a) Goi x,X,, X, la ba nghiém phén biét cua P(x), ta cd P(x) =(x—x )(x—X,)(x—X,)
=X = (X, Xy + X5 ) X2 (XX, + XX + Xy Xg ) X=X X, X,

Ddng nhat hé s6 cua P(x) ta co:

Ag =a% =3D = (X, + X, +X3)7 = 30X X, + X X5 + X, X;)

:%[(x1 — %)%+ (% =% )2 + (%, —x3)2]> 0

Vay Q(x c6 hai nghiém phan biét

Luwu y: hs sir dung Viet vin cho diém toi da

b/
Ta co: (xy-1)2=x2+y2 S (xy)? =2xy+1=x*+y* < (x+y)> —(xy)* =1
[(x+y-xy=1
{x+y+xy:1(1)
S X+Yy=xy)(X+y+xy)=1<
X+y—-xy=-1
{ (2)
| (X+y+xy=-1

Giai hé (1) ta duoc cap nghiém (0;1),(1;0)
Giai hé (2) ta duogc cap nghiém (0;-1),(-1;0)

Cau 3:
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(1+bc)? =1+ 2bc +b?c® =a® +b* +c? + 2bc + 2b°c?

—a’+(b+c)*+b’c®>a’+(b+c)’ 2%(61+b+c)2

, a c
Taco: =1+bc>—(a+b+c)= <2
J_( ) 1+hc a+b+c

..tuongtu

=S </2( a_, b , ¢ )=+/2
a+b+c a+b+c a+b+c

Khi a= =%,c=0thi S = /2. Vay giatri 16n nhat cua S 1av/2.

Theo BDT AM-GM:

2 2 2 2 2 ) ) , ,
a(1+bc)saz+1(1+b erc )=(a +1)(24+b +C )S%(a +1+22+b +oys

T do:

8 >a’ . Tuong tu b >p2:C
1+bc 1+ac 1+ab

Vay gié tri nho nhat cua S 1a 1.

>c?=S>a’+b*+c?*=1Khia=Lb=c=0thiS=1.

Céu 4:(3 diém)
Chura v& hinh

Tu giac BCFE noi tiép nén ta co: DEF = DBC . DFE = DCB

—

Mat khac: BDCK Ia hinh binh hanh nen BCK = DBC ; CBK = DCB
DFE = CBK = AKBC ~ ADFE(gg)

Do d6 - DEF = BCK .
0 ' AKBC ~ ADFE = ([:)—E:E(l) AAEF ~ AACB = %:E()

AE _DE

Tur (1) va (2= =K

Goi Q 1a giao diém cua MN va AK . Tacé: AEC = ABK (ddng vi) va

ABK = ABD + DBK = ACE + DCK = ACK
(Do ABD = ACE; DBK = DCK)

Xét AAED va AACK c6: AED = ACK, EE =%:>AAEDuAACK(c g-c)

— KAC = DAE hay QAC = DAM

b) C6 AMD + AND =180°= AMDN ndi tiép = DNM = DAM = QAN .

HOCMAI




M3 DNM + MNA = 90° = QAN + MNA = 90° = AQN =90° = AK L MN
Do do:

MA? + NK? =QM* + QA + QN +QK?
=QN*+QA” +QM? +QK? = NA” + MK?

Ta c6 MI :%AD = NI = | thudc duong trung tryc cia MN(3)

c) Tacd IP la duong trung binh cua tam giac ADK = IP//AK = IP L MN (4)

Tir (3) va (4) suy ra IP 1a duong trung truc cia MN = 1,J, P thang hang. Tir (3) va Ta c6
AIMN céantai 1,13 L MN nén IT la duong kinh caa duong tron ngoai

tiép AIMN = INT =90° = 1J.IT = IN?

Ma IN = ID = 1J.IT = 1D’ = AIDJ UAITD(g - g) = IDJ = ITD

= ID la tiép tuyén cua dudng tron ngoai tiép ADTJ.

Cau 5(1,0 diém). Cho tam giac ABC va diém O thay ddi trong tam gi4c. Tia Ox song

song v4i AB cit BC tai D, tia Oy song song véi BC cit AC tai E, tia Oz song song Vvoi

2 2
AC cit AB tai F.Tim gia tri nho nhit cua biéu thuc S = AB + BC - AC
oD OE OF

Ké DM //OF(M e AB),EN //OD(N e BC), FP//OE(P e AC)

Ta co: OD _EN _NC (1)_OE _DN 2): OF MD BD

: -2 _BP 3
AB AB BC BC BC AC AC BC()

oD OE+OF NC+DN BD
AB BC AC BC BC BC

Theo bat dang thac AM-GM:
_OD OE OF 3/OD.OE.OF<:>AB BC AC
~AB ' BC ' AC AB BC AC < OD OE OF =

ABY (BCY AC AB BC AC
=>S=|— |+ —| + _3 —_———| =27
oD OE OF OD OE OF

bing thie xay ra khi O 12 trong thm AABC . Vay gid tri nho nhat cua S 1427 .

Tr 0,(2.Q) =

HOCMAI




