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Mon thi: TOAN
PE THI CHINH THU'C Thoi gian lam bai: 120 phiit, khong ké'thoi gian giao dé

Jr | 2Jx  3x+25
Jx+5 Jx-5 x-25

Cau 1. (2,0 diém) Cho biéu thittc P = ,voi x>0,x #25

1. Rut gon biéu thiee P.
NS o 5
2. Tim cac gia tri ca x dé P = r

Cau 2. (2,0 diém)
1. Trong mat phang toa dd Oxy, cho dwong thang (d) c6 phuong trinh
y =(2m+1)x +m(m 1a tham s8). Tim m dé& dwong thang (d) di qua diém A(1;5).

4x+3y =11
2. Giai hé phuong trinh | 7 .
dx-y=7
Céu 3. (2,0 di€m)
1. Giai phuong trinh x* —6x+5=0.

2. Cho phuong trinh x> —2x+m—-1=0 (m la tham s8). Tim c4c gia tri cia m dé phuong
trinh c6 hai nghiém x,,x, théa man hé thiie x{ —x’ =x, —x,.

Cau 4. (3,0 diém) Cho tam gidc nhon ABC ndi tiép duong tron (O). Cac dwong cao
AD,BE,CF(D thudc BC,E thudc AC,F thugc AB ) cuia tam giac cit nhau tai H,M la

trung diém ctia canh BC.
1. Chttng minh AEHF la t& giac ndi tiép.

2. Chiing minh cdc duong thang ME va MF 1a cac tiép tuyén ctia dwong tron ngoai tiép
t& gidc AEHF .

3. Chiing minh DE+ DF <BC.

Cau 5. (1,0 diém)



Cho ba s6 thuc x,v,z thay d6i thoa man cac diéu kién x > i, y> %,z > % va

4 3 2
+ +
4x+3 3By+2 2z+1

> 2. Tim gia trj 16n nhat caa biéu thie Q = (4x-1)(3y -1)(2z-1).

HET




HUONG DAN GIAI

Jx o 2dx  3x+25

Cau 1. (2,0 diém) Cho biéu thttc P = + — ,voi x>0,x =25
Jx+5 Jx-5 x-25

1. Riit gon biéu thiic P.

Jr | 2Jx  3x+25
Jx+5 Jx-5 x-25

_Vr(x=5)+ 24x(x +5)-3x-25
(x +5)(x - 5)

_ x—5vx +2x+10yx —3x—25

(Vx +5)(x —5)

5Wx-25 _ 50/x-5 5
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P =

5

\/;+5

Vay P = voi x>0,x#25

N . O
2. Tim cdc gia tri cua x dé Pz;.

Taco: P=

voi x>0,x#25

5
Jx +5
5 5 5
P=—¢< =—
7 Jx+5 7

ox+5=7 o x =2 < x = 4(tm)

Vay x =4 thoéa man yéu cau bai toan.
Cau 2. (2,0 di€m)

1. Trong mdt phing toa d6 Oxy, cho duong thing (d) c6 phuong trinh
y=2m+1)x+m(m la tham s6). Tim m dé¢ dwong thing (d) di qua diém A(1;5).

Vi A(1;5) e d nén thay toa d6 diém A vao phuong trinh duong thang (d) ta co:



5:(2m+1)-1+m<:>3m+1:5<:>m:%

4
Vay m=—.
ym=3

4x+3y =11

2. Giai hé phuong trinh {
dx-y=7

4x+3y =11 4y =4 =1 =1
Taco: | Y = =17 =17
4 dx-y=7 4x-1=7 x=2

Vay nghiém ctia hé phuwong trinh la (x;y) =(2;1).
Cau 3. (2,0 diém)

1. Gidi phuong trinh x> —6x+5=0.

f = 5
1
Ta c6: A=(-6)*—4.1.5=16 > 0 nén phuong trinh c6 2 nghiém phan biét: 2
6-+16
5 = = 1
2

Vay phuong trinh co tap nghiém S ={1;5}.

2. Cho phuong trinh x* -2x+m—1=0 (m la tham s6). Tim cdc gid tri cua m dé phuong
trinh c6 hai nghiém x ,x, thoa mdn hé thitc x; — x> =x, —x,.

Phuwong trinh x* —2x+m—-1=0cd A'=1-m+1=2-m.
Phwong trinh da cho c6 nghiém < A'>20<2-m20<m<2.

+x,=2
Khi d6 theo dinh 1i Vi-étta c6: 41 2
xx,=m-1

Do x,,x, 1a nghiém ctia phuong trinh x* —=2x+m —1=0 nén ta co: {
X

Theo bai ra ta co:
4 3 _ .4 .3
Xy =X =X, =X,

4 4 3 3\ _
= —xz—(x1 —xz)—O



<:>(x12+x§)(xf—x§)—(xl—x2)(xf +x1x2+x§):O
:>(2(x1+x2)—2m+2)(2x1 —m+1—2x2+m—1)—(x1—x2)[2(x1 +x2)—2m+2+m—1}
e [22-2m+2]2(x, —x,)—(x, - x,)[22-m+1]

& (x,—x,)[2(6-2m)~5+m] =0

X =X,
< (x,—x,)Bm+7)=0<
(1 2)( ) m=z(ktm)
3
2x, =2 =1
Thay x, = x, vao (1) ta duoc: 2x1 O
x; =m-—1 m = 2(tm)

Vay m=2.
Céu 4. (3,0 diém) Cho tam gidc nhon ABC ndi tiép duong tron (O). Cac duong cao
AD,BE,CF(D thudc BC,E thudc AC,F thugc AB ) cuia tam giac cit nhau tai H,M la

trung diém ctia canh BC.

A
1 \E
F H
‘0
B D M c

1. Chitng minh AEHF la ti gidc noi tiép.
Xét tir gidc AEHF c6: AFH + AEH =90°+90° =180°

Ma hai géc nay d6i dién nhau trong t gidc AEHF nén t& gidc AEHF 1a t& giac ndi tiép
duwong tron tam M duong kinh BC (dhnb).



2. Chitng minh cic duong thang ME va MF la cdc tiép tuyén ciia duong tron ngoai tiép
tit gide AEHE .

Goi I la trung diém ctia AH suy ra I la tam duong tron ngoai tiép tt giac AEHF.
= I[H=IF = AH cantai [ = IFH = IHF (tinh chat tam giac can).
Ma IHF = DHC (d8i dinh) = IFH = DHC

Do ABFC vudng tai F,M la trung diém caa BC nén MF :%BC =MC (dinh li duong

trung tuyén trong tam giac vuong) = AMFC can tai M = MFH = MCF (2)

— e~

Cong (1) véi (2) ta dwgc: MFH +IFH = DHC + MCF =90° (Do tam gidc CDH vuong tai
D).

Suy ra: MEFI =90° hay IF L MF.
Vay MF la ti€p tuyén cta duong tron ngoai tiép ti giac AEHF .

Chiing minh twong tw ta dwgc ME la tiép tuyén cua duong tron ngoai ti€p tk giac
AEHF .

3. Chitng minh DE+ DF < BC.
Gia st DE+ DF < BC < (DE+ DF)-BC < BC* < DE-BC + DF - BC < BC*.
Dé dang chiing minh dwoc cac t& gidc ACDF, ABDE 1a céc tt gidc noi tiép nén ta co:

BC> =(BD+CD)-BC
=BD-BC+CB-CD
= BF-BA+CECA

Xét ABDF va ABAC co:

ABC chung;

BFD = BCA (goc ngoai va goc trong tai dinh ddi dién cua t& giac noi ti€ép ACDF )
= ABDF «» ABAC(g.8)

Chttng minh twong twr ta c6 ACDE «» ACAB(8.8) = % = ](3:_(12 = DE-BC = AB-CE

Cong v€ theo vé cua (1) va (2) ta co:



DF-BC+DE-BC = AC-BF + AB-CE
— (DE+ DF),BC = AC-BF + AB-CE

Vi (DE + DF)- BC < BC?

— AC-BF + AB-CE<BF-BA+CE-CA

— BF-BA+CE-CA-AC-BF - AB-CE>0
& AC(CE - BF)+ AB(BF —CE)>0

& (CE-BE)(AC — AB) > 0(*)

Khéng mat tinh tong quat, ta gia s@ AC2>AB, khi d6 ta can ching minh
CE-BF>20< CE=BF.

CE? = BC* - BE?

Ap dung dinh li Pytago ta c6: )
p g g . y g {BFZZBcQ_CFZ

‘ {25MBC =BEAC=CF-AB _ ..

AB<L AC
= CE? > BF? = CE > BF = (*) dung nén gia st ban dau la dung.
Vay DE+DF < BC.

Cau 5. (1,0 diém)

Cho ba s6 thuc x,y,z thay déi thoa mdn cdc diéu kién x > i,y > %,z >% va

4 + 3 + 2 > 2. Tim gid tri I6n nhdt cia biéu thitc Q = (4x—1)(3y —1)(2z-1).
4x+3 3y+2 2z+1
4 3 2

+ + >
4x+3 3By+2 2z+1

= 4 21— > +|1- 2
4x+3 3y +2 2z+1
- 4 233/—1_%2,2—1
4x+3 3By+2 2z+1

= 4 >2 Sy—1 2z-1 (B4t dang thirc Cauchy)
4x+3 3y+2 2z+1



Chttng minh twong tu ta co:

3 >2\/4x—1'22—1. 2, [4x-1 3y-1
3y+2 Vdx+3 2z+1'2z+1 \4x+3 3y+2

Nhan vé theo vé 3 BDT trén ta duoc:

4 3 2 3y—1'2z—1'2\/4x—1'22—1'2 4x-1 3y-1
4x+3 3y+2 2z+1  \3y+2 2z+1 4x+3 2z+1 4x+3 3y+2

- 4 3 2 >84x—1.3y—1.22—1
4x+3 3y+2 2z+1  4x+3 3y+2 2z+1

©24>80 < Q<3

Vay Q__ =3. Ddu "="xay ra < (x;y;2) = (%,‘%,‘1).
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