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\/; _X— x—1
Vx=2  x=2vx

\/;+2_ x—5
Vx+1 x—Vx-2

Cau 1. (5,0 diém) Cho biéu thirc P:(

1. Rat gon biéu thuc P
2. So sanh gia trj ciia biéu thirc P véi 4
Ciu 2. (3,0 diém)

8x*+4x
2Xx+5

1. Giai phuong trinh: v2x+3=

X’+2xy°+12 y=0

2. Giai hé phuong trinh: 8 y24x’=12

Ciu 3. (4,0 diém)

1. Tim céc gia tri ciia tham s6 m dé phuong trinh:
x*+2[m+1|x+m°+2m—8=0 c6 2 nghiém phan biét x,, x, sao cho
X, —2x,=1,
2. Cho cac sb thuc duong x,y,z théa man xyz=x+y+z+2. Tim gia tri l16n
1 + 1 + 1
42 Vy* 2 2

nhét cua biéu thuc P= N

Ciu 4. (6,0 diém)

1. Cho tam giac ABCco ba goc nhon ndi tiép (O] . Cac duong cao
AM , BN ,CP ctia tam gi4c cat nhau tai H.
a) Chung minh: MH.MA=MP.MN
b) Goi Q 1a diém bt ki trén cung nhé BC|Qkhdc B,C|,E, F 1an luot 1a
diém ddi xtng voi Q qua AB va AC. Chitng minh ba diém E,H,F
thang hang.
2. Cho AABC ¢b AB<AC, D va E 1a cac diém 1an luot trén cac canh
AB, AC sao cho BD=CE , DE cit BC tai K . Chtrng minh rang %=%

Ciu 5. (2,0 diém)
1. Tim tat ca cac cdp sb (x;y) nguyén thoa man:
x2y2+(x—2)2+(2y—2)2—2xy(x+2y—4)=5
2. Cho ba sb tu nhién a,b,c théa man diéu kién: 3c’=ab+c(a+b) vaa—b
1a s6 nguyén t6. Chtrng minh 8c+1 1a s chinh phuong.

—-Hét---



Pip 4n dé 56

J; x—vx-—1

Vx—-2  x-2Vx

Cau 1. (5,0 diém) Cho biéu thuc P=

Vx+2 __Xx—5
Vx+1 x—Vx-2
1. Rat gon biéu thirc P
2. So sanh gié tri cia biéu thirc P véi 4
Loi giai
1. Rt gon biéu thic P
DKXD: x>0;x#4.

_X—x+Vvx+1l x—4—x+5

= x[Vx=2] [Wx+1)[Vx=2

2
cﬂ-(&u)(&—z):(&”)
x(\/;—Z) Vx
2. So sanh gi4 tri cia biéu thirc P vé6i 4

Wx+1f

P—4= T —4V6ix=>0;x%4
X

P_4_(\/§+1)2—4\/§

Vx
P_4:x+2\/;+1—4\/;:x—2\/;+1

Vx Vx

2
p_4:M20

Vx

= P >4 Déu bang xay ra khi va chi khi x=1.
Cau 2. (3,0 diém)

8x’+4x

3. Giai phuong trinh: V2 x+3=
2x+5

3 2 —
Giai h¢ phuong trinh: X+2 )ﬁy +212 y=0
8y +x =12

Loi giai

8x’+4x

1. Giai phuong trinh: V2 x+3=
2x+5

s -3
biéu kién: X27 .

3
J2x+ :%©(2x+5)\/2x+3:8x3+4x
X

o 2XxV2x+3+V2x+3+2V2x+3=8x+4x
= V2x+3(2x43]+2V2x+3=8x"+4x



o [(V2x+3 +2V2x+3=[2xP+2(2x]
Piat a=v2x+3,b=2x. DK (a=0,b>—3)

2 2
b +%+2

b\’ 3b°
a’+2a=b’+2b < la—b| a+- =0 = a=b(Vi|a+5 +T+2>0)

Suyray2x+3=2x < {( (tmbPK)
1+v/13
R

Vay PT da cho c6 nghiém x=

3 2 _
2. Gidi hé phuong trinh: | X T2X *12Y=0

8y +x°=12
Ta c6: x3+2xy2+12y:0@ x3+2xy2+(8y2+x2)y=0
' 8y +x’=12 8y +x’=12
- x3+2xy2+8y3+x2y:0 - (x+2y](4y2—xy+x2 =0 -l
8y’ +x’=12 8y’ +x°=12
Hi =) 72070 (1= XTTY o=y
8y +x =12 8y +4y'=12 y==1
L Xx==2 ] x=2
Vi 1 hodc y=—1 (TMDbK)
X —xy+4y°=0
TH2: 7 2]
8y +x =12
5 5 y 2 y2 5 y 2 15y2
—xy+4dy =|x—=| ———+4y'=|x—=| +——>0
Xy =X 2) 4 X 2 4

HPT (2] v6 nghiém
Vay hé phuong trinh (1) ¢6 nghiém (x; y|1a(—2;1];(2;—1].
CAu 3. (4,0 diém)

3. Tim céc gia tri ciia tham s6 m dé phuong trinh: X +2 (m+ 1)x+m°+2m—8=0 c62
nghiém phan biét X;, X, sao cho x;—2Xx,=1.
4. Cho cac sb thuc duong x,y,z théa man xyz=x+y+z+2. Tim gia tri l16n nhét cua biéu

1 1 1
+

+ .
VX242 \/y2+2 VZi+2

thiee P=

Loi giai

1. Tim céc gia tri cua tham s6 m dé phuong trinh: x”+2 (m+1]x+m2+2 m—8=0 c62
nghiém phan biét X;, X, sao cho X;—2x,=1.

A'=(m+1/—(m*+2m—8]=9



Do 9>0 A >(,0 Phuong trinh lu6n ¢ 2 nghiém phan biét voi moi m.

o= TmrLU=3_dex= DML
1 1
THI: Néu X,=—m—4,x,=—m+2

Ma x;—2X,=1nén —m—4-2(—m+2|=1

TH2: Néu X,=—m—4,x,=—m+2

Ma x;—2Xx,=1nén —m+2—2(—m—4|=1m=-9.

Vayme€ | —9;9,.
2. Cho céc sb thuc duong x,y,z théa man xyz=x+y+z+2. Tim gia tri 16n nhét cua biéu
i P= 1 + 1 + 1
thue £ — .
VX2 yr2 222

X+y+z+2=xyz = 1+ y+xy+x+1+z+y+yz+1+x+z+xz
L1+ x+y+z+Xxy+xz2+yz+Xxyz
o [1+x](1+y)+[1+y|(1+z]+(1+2](1+x]
L1+x)[1+y)[1+2]

1 1 1
x+1 y+1 z+1

Ap dung BDT Bunyakovsky cho hai bd sd (x ; V2 ) va

1 , 1 , 1) 3.0x*+2
1, — :(x+1 =x.1+\/§.— S(x +2/|1+=|=————
7| X+ ) S| =
1 _V6 1
2o 2 Tx+1
ﬁ#
4/ +1
o 1 S@,L
22+2 2 z+1
1, 1 1 £ .\ L1
Vx+2 Vye2 ez 2 X+1 y+1 z+1

V6

PS@. Déubf‘?mgxéyrakhix:y:Z:2=>minP:(',7(,.

Céu 4. (6,0 diém)



1. Cho tam giac ABCc6 ba goc nhon noi tiép O] Cac duong cao AM , BN ,CP cua tam
gidc cat nhau tai H .
a) Chung minh: MH . MA=MP.MN
b) Goi Q la diém bét ki trén cung nhé BC|Q khdc B, C|, E, F 1an luot la diém ddi
xtng v6i Q qua AB va AC. Ching minh ba diém E , H , F thing hang.
2. Cho A ABC c¢6 AB<AC, D va E la cac diém lan luot trén cac canh AB, AC sao cho
AB _KE

BD=CE, DE cit BC tai K . Ching minh rang CoKD

Loi gii

1. Cho tam gidc ABCcé ba goc nhon noi tiép (O) . Cac duong cao AM , BN, CP cuta tam
giac cit nhau tai H .
¢) Ching minh: MH . MA=MP.MN
Chtng minh dugc cac tir gilc PMCB , PNMBnoi tiép

suy ra HMP=PBN , PBN = HMN

= HMP=HMN
Tuong tu tr gisc ACMP ndi tiép = MPH = MAN
Xét A MHP va A MANc6: = HMP = HMN , MPH = MAN
Suy ra A MHP ddng dang voi A MNA

H _ MP _
MN_MA: MH . MA=MP . MN

Suy ra

d) Goi Q la diém bat ki trén cung nhé BC|Qkhdc B,C |, E , F lan luot la diém dbi
ximg v6i Q qua AB va AC. Ching minh ba diém E, H , F thiang hang.



Tac6 AEB= AQB(Tinh chit ddi xtmg). AQB=(¢ ACB=180°~ MHN=180°—(
AHB
= A/Q\B+A/I-ﬁ3 =180°.
Suy ra tir giac AHBE noi tiép.
Chirng minh tuong tu ta c6 tu giac AHCF ndi tiép.
Vi tir gide AHBE ndi tiép, tt gidc AHCF ndi tiép

= AHE=ABE=ABQ=180°— ACQ=180°— ACF =180°— AHF

= AHE+AHF =180°. Suyra3diémE ; H ; F thdng hang

Cho A ABC ¢6 AB<AC, D va E la cac diém 1an luot trén cac canh AB, AC sao cho

BD=CE, DE cit BC tai K . Ching minh ring j:lé IIEIE)

Ve% FEBC S ‘
Xét A KDB ¢6 IE)g,ta c6 ;}i: gg (hé qua cua DL Talet) (1)
Xét ACAB co% ta co ,?(E; ig j:g E’I];:

Ma BD=CE(gt) do d6 2? gg 12

Tur (1 )Va(Z]taCO%ZEE

Ciu 5. (2,0 diém)

3.

4.

Tim tat ca cac cip sb [x; y| nguyén thoa man:

Xy +(x—=2F+2y—2-2xy[x+2y—4)=5

Cho ba sb ty nhién a,b,c thda man diéu kién: 3c*=ab+cla+b| va a—b 12
s6 nguyén t6. Chimg minh 8c+1 13 s6 chinh phuong.

Loi gii

. Tim tat c4 céc ciip sO [x; y| nguyén thda man:

X2y2+(X—2)2+(2y—2]2—2xy(x+2y—4):5



X'y +x=2[+(2y—-2)—2xy(x+2y—4|=5
o Xy +x'—4x+4+4y'—8y+4-2x"y—4xy’+8xy=5

= yz(x2—4x+4)+(x2—4x+4)—2y(x2—4x+4):1

THI: ;:ii@ ;fg

] [Vl o
TH3: yx—_12::—11 - ; z?(;
THa: Xy_—z 1::_11 - ;3

Vay cap sb (x;y) nguyén la: (3;2);(1;0];(3;0);(1;2).

2. Cho ba sb tu nhién a,b,c théa man diéu kién: 3c*=ab+cla+b| va a—b 1a
s6 nguyén t6. Ching minh 8c+1 13 s6 chinh phuong.

Tu 3c’°=ab+cla+b|=4c’=c*+ab+ac+bc=(a+c)(b+c)

st la+c;brcl=d=9*Cd=g_p:g
Dt la*e;b+c| b+cid ©

Do a—b 1a sé nguyén tb nén d=a—>b hoic d=1

+) Néu d =1 thi a ¢ + va b ¢ + 1a hai s6 nguyén té ciing nhau ma 402=(a+c)(b+c) 1a s6 chinh
phuong

= a+c va b+c 14 hai s6 chinh phuong
Pita+c=m’;b+c=n’(m,n€Z)

= m°—n’=a—>b la s nguyén t6 =m"—n’ 14 s6 nguyén t hay (m—n)(m+n)lz‘1 sO nguyén t6 =
m—n=1= m=n+1

=4c’=a+c|lb+c/=m*n*=2c=mn

=8c+1=4mn+1=4n(n+1/+1=(2n+1) 1a s6 chinh phwong

+)Néu a—b=d thi a+c=[a—b|x,b+c=[a—b|y
a—b=(a-b)x—(a-b)y=(a=b)(x—y)

=>x—y=1=x=y+1



=4c’=la+c|lb+c)=(a—b)xy=y(y+1)

(v ; : e o vy =0= c =0
= }'U"H)lé s0 chinh phuong, y va y+1 1a hai so ty nhién lién tiép nén - ™

= 8¢ +1 =113 ¢§ chinh phuong



