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PE CHINH THUC X ) i
. MON: TOAN (C!—IUYEN) .
(Dé thi co 2 trang) Thoi gian lam bai: 150 phut, khong ké thoi gian phat dé
Cau 1. (1,5 diém) Cho biéu thirc
_ [Ge=1D)vx—1+x-3 . 1 . 1 , . \
P = o NE Tl e e voix > 1 vax # 2.

a) Rut gon biéu thuc P.

b) Tinh gia trj ctia P khix =7 + 4V3 — (V5 + 1)v7 — 4V3 + V5|3 - 2|.

Cau 2. (1,5 diém) Cho parabol (P): y = x* va dudng thing (d): y = -2mx — 2m. Tim tAt ca gi4 trj
cta tham s6 m sao cho (d) cat (P) tai hai diém phan biét c6 hoanh d6 x; va X, théa man |x,| +

|2, | = 2V3.

Céu 3. (2,0 diém) Giai phuong trinh va hé phuong trinh sau trén tap s6 thuc:
a) x+2V2x +1=4/x+2.
b {(x+2)2 =12x+4y+1
) (y—12=2y+4x+2°
Cau 4. (2,0 diém)
a) Tim tat ca cac cap sd nguyén (x, y) thoa mén X2+ 5y2 +4xy +4y +2x -3 =0.

b) Luc 7 gio, anh Toan diéu khién mot xe gan may khoi hanh tir thanh phd A dén thanh phd B.

Khi di duqc " quing dudng, xe bj hong nén anh Toan dimg lai dé stra chita. Sau 30 phit sira xe, anh

Toan tiép tuc diéu khién xe gin may do di dén thanh phd B voi van tdc nho hon van toc ban dau 10
km/h. Lic 10 gi¢' 54 phit, anh Toan dén thanh pho B. Bit rang quéng duong tur thanh pho A dén
thanh pho B 1a 160 km va van toc cua xe trén moi doan duong khong doi. Hé1 anh Toan dung xe dé

sua chira luc may gio?

Céu 5. (2,0 diém) Cho tam giac ABC (AB > BC > AC) c0 ba goc nhon va ndi tiép dudng tron 0).
V& duong tron tam C, ban kinh CB cit duong thing AB tai diém D va cit duong tron (O) tai diém

thtr hai 1a E. i i
a) Chirng minh duong thang DE vudng goc véi duong thang AC.

b) Puodng thing DE cit dudng tron (O) tai diém thi hai 1a F. Cac duong thing CO, AB cit

nhau tai diém H va cac duong thang BE, CF cit nhau tai diém K. Chémg minh CKH = CBH .
c) GoiIla giao diém cuia duong thang AB va CE. Chirng minh IA. IB = ID. IH.

Céu 6. (1,0 diém) Cho x, y, z 1a c4c s6 thyc duwong. Chimg minh rang
(x+2)2+(y+2)2+(z+2)2

> 12
y+z zZ+x x+y
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HUONG DAN GIAI

Cau 1. (1,5 diém) Cho biéu thirc

_ [e—1)Vx—T+x-3 _ 1 ) 1 .. L
P = =2 el RO s e voix > 1lvax#2.
a) Rut gon biéu thirc P.
Giai
Véix>1vax # 2taco:
_ [Ge=1)vx—1+x-3 _ 1 . 1
1 x=2 V=141l " (x—1DVx—1-x+1
_ [Ge=1)vx-1-1 11— 1 . 1
Tl x—2 Ve—i+1l" (x DVr—1-x+1
_ '(\/x—l—l)(x—1+x/x—1+1)+ 1
1 x—2 Vx—1+1 (x IWVx—T1-x+1
_ [(x=1-1)(Vx=1+1)(x+Vx—1) 1
1 (x—2)(Va—1+1) «—+1 DV T-x+1
'x+\/_ Vr—1 i
=«/_+1 \/_+1] [(x—l) x—1 x+1]
xX+2vVx—
P= ¢—+1 x—-D(Wx—-1-1)
x—1+2vx—1+1
P= —«/_+1 x—1D(HWx-1-1)
(VF=i+1)"
P= e (-D{x-1-1)

P=(Wx—-1+1)- (x—l)(\/xT—l)
P=(Xx-1)(x-2)=x*=3x +2
Vay P = X2=3x+2v6ix>1vax % 2.

b) Tinh gid tri ciia P khix =7 + 43 — (V5 + 1)V7 — 43 +V5|v3 - 2|.

=7+ 43— (V5+ 1)V7 — 4V3 +V5|vV3 — 2|
=V4+43+3-(V5+1)Va—4/3+3+V5(2-V3) (doV3<2)

= @ +V3)" - (V5+1) (2 V3) +V5(2 - V3)

x=2+vV3—-(V5+1)(2-+v3) +V5(2—3) (do2-+v3>0)
x=2+vV3-(2-v3)(V5+1-+5)
x=2+vV3-24+V3=2/3 (thoa diéu kién)

Thay x = 23 vao P taduge P = (2v3)" —3-2v3+2 = 14 — 6v3
Vay P = 14 — 6V/3.

Cau 2. (1,5 diém) Cho parabol (P): y = x* va duong thang (d): y = =2mx — 2m. Tim tat ca gid tri
cua tham s6 m sao cho (d) cat (P) tai hai diém phdn biét c6 hoanh do xi va Xp thoa man |x{| +

lx, | = 2V3.

Gidi:
Hoanh d6 giao diém cua (d) va (P) 1a nghiém cta phwong trinh:
X2 = =2mx — 2m & x* + 2mx + 2m = 0 (1)
Ta co: A’ =m? - 2m.
(d) cit (P) tai hai diém phén biét c6 hoanh d6 x; va X,
& Phuong trinh (1) ¢6 2 nghiém phan biét x; vVa X,
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{m>2
m>0 m> 2
{m<2 m<0
m<o0

esAN>0em -2m>0em (m-2)>0s

Theo dinh 1y Vi-6t ta co: {xl Xy = —Zm
i X1 Xy =2m

Theo dé¢ bai ta co:
lx1] + |x,] = 2V3
& (Jx1] + [x2])? = 12
& x2+x2 4+ 2|x; x| =12
S (X1 +x3)% = 2x1 "%, + 2|x1 x| =12
& (-2m)? —2-2m+ 2|2m| = 12
S 4m? —4m + 4m| = 12 (¥)

e V&im>2 thi (¥) tré thanh: 4m® — 4m + 4m = 12 © m? =3 (loai vi m* > 4)

e Véim<O0thi (*) trd thanh: 4m’ - 8m-12=0 & m’-2m-3=0 & [m = ~1(nhan)

m = 3(loai)

Vay v6i m = —1 thi (d) cit (P) tai hai diém phan biét c6 hoanh d6 X; va X, thoa méin dé bai.

Cau 3. (2,0 diém) Gidi phwong trinh va hé phiong trinh sau trén tdp sé thie:

a) x+2vV2x +1=4/x+2.

PKXD: x >0
x+2V2x +1=4/x +2
©2x+1+2V2x+1+1=x+4/x+4
o(WVIxF+i+1) = (Wx+2)’

& [V2x+1+ 1| = |[vx + 2|

eV2x+1+1=vVx+2 (dovV2x+1+1>0,Vx+2>0)

Giai

eV2x+1=Vx+1
S2x+1=x+1+2Vx
o 2x=x

2 _ x=0 ” A Cn
X -4x=0e [x — 4 (thda diéu kién)

Vay phuong trinh ¢6 tap nghiém S = {0; 4}

b) {(x+2)2=12x+4y+1

(y—1)?=2y+4x+2"°
x2+4x+4=12x+4y+1 (x> —8x—4y+3=0(1)
{y2—2y+1=2y+4x+2 {y2—4y—4x—1=0(2)

. —2=
Liy (1)~ (2) taduge: X~y —4x +4=0 & (x -2/’ =y’ & [xx—2= _yy
TH1: y = x — 2 thay vao (1) ta dugc: x* - 8X —4(x-2) +3=0 = x*-12x+11=0 [xx_=111
o Véix=1thiy=1-2=-1

o Véix=11thiy=11-2=9
TH2: -y = x — 2 thay vao (1) ta dugc: x* - 8x +4(x -2) +3=0 & x*-4x-5=0 & [xx=_—51

o Voix=-1thiy=2-(-1)=3
o Véix=5thiy=2-5=-3
Vay hé phuong trinh ¢6 tap nghiém: S= {(1;-1);(11;9);(-1;3);(5;-3)}
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Cau 4. (2,0 dlem)
a) Tim tdt cd cdc cdp so nguyén (x, y) théa man X2+ 5y +4xy +4y + 2x -3 =0.

Taco: x>+ 5y +4xy + 4y +2x-3=0
& (P +HAXy +4y?) + VP +2(x+2y)+1-4=0
e [(x+2y)2+2(x+2y)+1] =4
& (X+2y+1)P2+y? =4
(x+2y+1)?%2=4

)
2 _
‘ ) o . vt =
Vi X, y € Z nén phuong trinh trén twong duong voi (x+2y+1)2=0
{ y* =4 i
o Giai ():
+2y+1)2 =4 2 xrl=2 =1 =1,y=0
{(X yz ) {(x+1_) 4<:> [x+1=—2(:) [x=—3@ X__3y_0
y2=0 y=0 y=0 y=0 m T
e Giai (II):
_ x2y+1=0
{(x+2y+1)2=0® x+2}}]/-|=-;—0@ { y=2 [x=—5,y=2
y2 =4 y=-2 {x+2y+1=0 x=3,y=-2
y=-—2

Vay tap nghiém nguyén cua phuong trinh la: S = {(1; 0); (-3; 0); (-5; 2); (3; -2)}.

b) Liic 7 gio, anh Toan diéu khién mét xe gan may khoi hanh tie thanh phé A dén thanh pho B.
Khi di dwoc % quéng dwong, xe bi hong nén anh Toan dirng lai dé sira chita. Sau 30 phiit sira xe,
anh Toan tiép tuc diéu khién xe gan mdy do di den thanh pho B voi van téc nhé hon van toc ban
dau 10 km/h. Liic 10 gio 54 phut, anh Toan den thanh pho B. Biét rang qudng dwong tir thanh pho
A dén thanh pho B la 160 km va vén toc cua xe trén moi dogn dwong khong doi. Hoi anh Toan dirng
xe dé swa chita luc may gio?

’ ‘ Gidi:
Got vén toc xe ban dau 1a x (km/h) (x > 10).
Van toc sau khi stra chira xe la: x — 10 (km/h)
Quing dudng tir A dén doan dudng bi hong xe la: % -160 = 120 (km)
Quang duong con lai 1a: 160 — 120 = 40 (km).
Thoi gian di tir A d¢én doan dudng bi hong xe la: =2 (h) thoi gian di tir lic da sira xe dén B 1a —0
(h) 7 ,
Anh Toan phéi dl‘rng lai stra xe 30 phat = 0,5 h nén tong thoi gian di tr A dén B la:
=405+ (h)
V1 luc di tu A la 7 gio va di dén B 1a 10 gio 54 phit nén tong thoi gian di tir A dén B (ké ca thoi
gian sua xe 1a 3 gio 54 phﬁt =39 (h)

Vay ta c6 phuong trinh: —+05+_—10=3,9
o+ 2-=34
x—10

= 120(x 10) + 40x = 3,4x. (x — 10)

& 3,4x°—194x +1200=0 (1)

A’ =97% - 3,4. 1200 = 5329 = 73% > 0 nén phuong trinh (1) c6 2 nghiém phan biét:
X1 =50 (thoa dk)

120

Xy =1 < 10 (khong thoéa dk)
Suy ra Van tdc cua xe di tir A dén lic bi hong xe 1a 50 km/h
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| 4

~ Thoi gian anh Toan di tir A dén luc bj hong xe 1a % =2,4 (h)

Vay anh Toan dimg xe dé sira chira lac: 7 + 2,4 = 9,4 (h) = 9 gid 24 phut

Cau 5. (2,0 diém) Cho tam gidc ABC (AB > BC > AC) ¢6 ba géc nhon va néi tiép dweong tron (O).
Vé dwong tron tam C, ban kinh CB cdt dwong thang AB tai diém D va cdt dwong tron (O) tai diém
thir hai la E.

a) Chitng minh dwong thang DE vudng géc véi dweong thang AC.

Xét (0): AEC = ABC (2 goc ndi tiép chan cung AC)
ACBD c6 CB = CD (bén kinh (C)) =ACBD can tai C = CBD = CDB
Suyra CEA = CDB
Mata c6: CED = CEA + AED

CDE = CDB + ADE
ACED ¢6 CE = CD (ban kinh (C)) =ACED cén tai C = CED = CDE
Suy ra: AED = ADE nén AADE can tai A = AE = AD
Ta lai c6: CE = CD (ban kinh (C)) nén AC la trung truc cia ED
SuyraAC L ED

b) Puong thang DE cdt dwong tron (O) tai diém thir hai la F. Cdc dwong thang CO, AB cit
nhau tai diém H va cdc dwong thang BE, CF cdt nhau tai diém K. Chirng minh rang: CKH = CBH
Gidi
*Taco: FBD = AED (g6c trong bang goc ngoai ddi dién cla t giac noi ti€p BCEF)
Ma FBD = FCA (2 goc ndi tiép chan cung FA ciia (O))
Va AED = ADE (chtrng minh cau a)
Nén FBD = ADE hay FBD = BDF
Do d6 AFBD cantai F = FB = FD
Ma CB = CD (ban kinh (C))
Nén FC la trung tryc cia BD = FC L DB hay BH L CK
*Ta cd: CE = CB (ban kinh (C)) va OE = OB (ban kinh (O))
Suy ra OC Ia trung tryc cia BE = OC L BE hay CH L BK
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~ XétABCK:
// CH LBK (cmt)

BH L CK (cmt)
Suy ra H 1a truc tam ABCK nén KH L BC
= CKH + KCB = 90°

Ma BH L CK (cmt) = CBH + KCB = 90°
Nén CKH = CBH (dpcm) 9
C) Goilla giao diém cua dwong thang AB va CE. Chirng minh IA. IB = ID. IH.
*Xét AIAE va AIBC c6:
AEI = CBI (2 goc nodi tiép chin cung AC cua (0))
ETA = BIC (2 goc d6i dinh)
IE _IA
= AIAE «» AICB (g—g)=>E=E
=IE. IC=1B. 1A
* Ta c6: B doi xting E qua CO (OC la trung truc cta BE)
= CBH = CEH (tinh chat ddi xing)
Va: CBH = CDH (ACBD can tai C)
Nén: CEH = CDH
= CDEH ni tiép (2 dinh k& nhau E, D cting nhin canh CH dudi cic goc bang nhau)
= DEI = CHI
Xét AIED va AIHC c6:
DEI = CHI (cmt)
ETID = HIC (2 goc dbi dinh)
= AIED « AIHC (g-g)=>%=ﬂ

ic
=I|E.IC=1D. IH

Ma IE. IC = IB. 1A (cmt)

Vay IB. IA =ID. IH (dpcm)

Cau 6. (1,0 diém) Cho x, y, z ld cdc s6 thuc dieong. Chitng minh rdang

2 2 2
(x+2) +(y+2) +(z+2) > 12

y+z z+x x+y
‘ L 42 , x_2 y_2 f (x+y+2)? £
Ap dung Bat Sang thuzc phu et s = b Dau
“=”xéyrakhi;=%=;,a, b,c>0
Churng minh BDT phu:
I4 . A X X 'L'i \
Ap dung BDT B.C.S cho hai by so (_a'\/B’ C) va
(\/E; Vb; \/E) ta co:
E+Z+D)@+b+)2@+y+2? o T+L 4
z > (x+y+2)?
c a+b+c
Khi d6 ta co:
(x+2)2  (y+2)% . (z+2)? - (x+y+z+6)?
y+z Z+x x+y = 2(x+y+z)

2 2 2 2
N (x+2) + (y+2) n (z+2) > (x+y+z)?+12(x+y+z)+36

y+z z+x x+y 2(x+y+z)

HOCMAI




2 2 2
7, (x+2) + (y+2) n (z+2) > x+y+z 18 6

y+z Z+x x+y 2 x+y+z

2 2 2
=>(x+2) _I_(y+2) +(Z+2) > 2 \/m + 6 (BDT Cauchy)
y+z zZ+x x+y 2 x+y+z

2 2 2
o (2 0D +(Z;2y) >2v9+ 6 = 12

x+2 _ y+2  z+2
y+z  z+x  x+y X=y=2
x+y+z _ 18 (x+y+ z)? =36

y+z Z+x

Dau “=" xay ra khi va chi khi ©Xx=y=z=2

2 x+y+z




