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Cau 1. (2,0 diém) 7
a) Chung minh rang véi moi gia tri duwong, khac 1 cia x thi bi€u thirc

I e S A B U I
Wl V-1 4x 4 x—2\/;+9

khong nhén gia tri nguyén.

2 2 2 2
re s A A , . X+ +z
b) Xét cac bd s0 (x;y;z)théa man % == y_2 +=5v6i a,b,cla cac s6 khac
a+b*+c at bt
) y . i " ) x2020 y2020 22020
0. Tinh gia tri cua bi€u thirc Q= ——+ +

b’c> cfa®  a’h’

Céiu 2. (1,0 diém) Trén d6 thi ham s6 y =—0,5x%,cho diém M c6 hoanh d6 duong va diém
N c6 hoanh do am. Puong thing MN cit truc Oy tai C, voi O 1a gde toa do. Viét phuong
trinh duong théng OM khi C 13 tAm dudng tron ngoai tiép AOMN
Cau 3. (2,0 diém)

a) Giai phuong trinh: 3x* —x* +2x - 28+ (x* =4 Wx* =7 = 0(1)

3x+4xy—x* = 3y(y +3)
b) Giai hé phuong trinh :

\/x2 -6y +1 +\/y2 -2y+9 zg
Ciu 4. (1,0 diém) Tim tt ca cac gia tri cua tham s6 m dé phuong trinh:
(2)62 +x—m’ +2m—15)(2x2 +3x—m’ +2m—14)=0

c6 4 nghiém phan biét x,,x,,x,,x,théa man x; +x; +x; + x; =3x,x,
Céiu 5. (2,0 diém) Cho tam giac nhon ABC(LB + 4c)nai tiép duong tron tim O. Cac
duong cao xuit phat tir B va C 1an luogt cit duong thang AOtai D va E. Goi H 1a trye tam
tam giac ABCva O'la tam du:ong tron ngoa1 tiép tam giac HDE.Chung minh rang:

a) AHDE [JAABCva AH la tiép tuyén cta dudng tron (O")

b) Puong thing 40'di qua trung diém cua doan BC
Cau 6. (1,0 diém) Cho tam giac ABCnhon (4B # AC),néi tiép duong tron tam O. Ké
duong phén gidc AD(D e BC)clia tam gidc d6. Lay diém E d6i xtmg v6i D qua trung diém
ctiia doan BC.Puodng thing vudng goc véi BCtai D cit 4O cua H,duong thing vudng goc
vol BCtai E caflt AD ¢ K. Chumng minh rang t&r gidc BHCK ndi tiép ‘
Cau 7. (1,0 diem) Cho cac s0 thuc duong x, y,zthoa man x + y + z < 3. Ching minh rang:

)C2+y2 . y2+22 N 22+x2 3<\/— x+y y+Z+\/Z+X
xy(x+y) \yz(y+z) \zx(z+x) Xy vz zx




DAP AN
Cau 1.

a) Véi moi x duong va khac 1, ta co biéu thirc 4 bang:
P e S A 8 U R IR
e+l Jx-1)4/x 4 x—2x+9

Cx=2/x+l-x-2Jx-11-x 3
- x—1 42 x-24x+9
D P A

x—23/x+9

b ~ . /Z 4 A *r . A . /I 4 3 A *r * A
Vi vay, bi€u thirc 4 nhén gia tri nguyén < biéu thitc B =——=——nhan gia tri nguyén
x—=24x +9

2 ,
Nmumm;mcéx—2J§+9=66¥4)+8z8:>0<Bs§<1»wanmmgmém¢nga

tri nguyén, nén Akhong thé nhan gi tri nguyén

2 2 2 2 2 2

£ Ry , X+ +z X z L.

b) V6i a,b,c# Ota co bicu thirc ————— yz —== +—y2 + = (*)twong duong véi:
a +b" +c a b c

2

2 2
X z
(az+bz+c2{—2+y—2+—2J=x2+yz+z2
a b ¢

b* +c? c+a’ a’+b’

2 2 2

& X + +z =0
( a’ j Y b’ c?

2 2 2 2 2 2
Ta c6 cac biéu thirc Lb —|—20 j,[c Z;a ],(a +2b jdéu 16n hon 0
a

c
Gia st ton tai 1s6 trong x, y,zkhac 0. Suy ra :

2 2 2 2 2 2
xz(b ;C ]+y2(0 ;a j+zz(a ;b j>0(méuthu§n)

Viy x=y=z=0=>0=0

Cau 2.
Gia st Cla tam dudng tron ngoai tiép tam giac OMN.

= CM =CN =CO

Dét M(XMayM )sN(xN’yN)’C(OﬂyC)



Do CM =CN = |x,,|=|x,|= y,, =y, = MN//Ox

Tur d6 ta dugc AOMN vudng can tai O. suy ra |y,,|=|x,,|

Ma y, <0,x,>0=y, =—x,

= duong thing OM c6 phuong trinh y = —x

Céu 3.

a)  Diéukién x4c dinh: x> /7 (*). Véi didu kién (*), phuong trinh (1) tuong duong:
(- TNx -7 +4( -7)+3x —T=x"+27 ~2x

o mj +4 \/ﬁ)z £3Y2° =7 =(x =35 +3x - 1)+ 4(x* —2x +1)+3(x - 1)

& (F=7) + 40 =7 ) + 3V T =(r-1) +4(e-1 +3(x-1)(7)
bit azm,b:x—l(a,b>0). Thay vao phuong trinh (i) ta dugc :
@' +4a’ +3a=b+4b’ +3b <> a’ b +4(a’ b )+3(a-b)=0

& (a—b) @’ +ab+b* +4(a+b)+3]=0

Do a*+ab+b’+4(a+b)+3>0=a=b

a=boJr-T=x-1ox -T=x"-2x+1

ex —x +2x-8=0 (x-2)(x +x+4)=0

& x=2(dox* +x+4>0)

Thir lai x = 2vao phuong trinh ban dau ta thay thoa man.
Vay phuong trinh c6 nghiém x =2

3x +4xy —x° =3y(y+3)(i)
\/x2—6y+1+\/y2—2x+9 zg(ii)

DKXD: x* -6y +1>0;y* —2x+9>0(*)

b)

Véi diéu kién trén, ta c6 phuong trinh (i )tu:O’ng duong:



¥ —4xy-3x+3y"+9y=0x"—xy-3x-3xy+3y°+9y=0
x=3y

<:>(x—3y)(x—y—3)=0<:>{x:y+3

+)x=y+3:>(ii)<:>\/y2+10+\/y2—2y+3:§

8
Do /1> +10 2 2943 =41 410 +4/(v=1Y +2> /10 +/2 >=
0\/y+ +\/y y+ \/y+ + (y )+ + >3)

=>x,yed

+)x:3y:>(ii)<:>\/9y2—6y+1+\/y2—6y+9=§

& J@Bx-1) +(y-3) =§@\3x—1\+\y—3\:§(iii)

*)y<§:>(iii)<:> 4—4y:§<:> yzé(ktm)

*)és y<3=(iii)e 2y+2=§©y=§=>x=1(fm)

)y > 3:>(iii)<:> 4y—4:§<:> yz%(ktm)

Vay hé phuong trinh c6 nghiém duy nhét (x; y)= (l;éj

Cau 4.
Goi phuong trinh ban dau 1a (*) Xét hai phuong trinh:

2x2+x—m2+2m—15:0(l)
2x* +3x—m’ +2m—-14=0(2)

Ta co:Ay = Ay, =8m* —16m+121=8(m—1) +113> /113

(ORNC)

Vay hai phuong trinh (1) va (2) déu c6 hai nghiém phén biét véi moi m e [

Dt T= [Ay = [Ay =8(m—1) +1132 113

. . S = A
Phuong trinh (1) ¢6 2 nghiém 4




Phuong trinh (2) ¢6 hai nghiém la: —

Nhan thiy rang _1: L > _3: d >0va _34_ d < _1: d < 0.Suy ra phuong trinh (1) va (2)
khong c6 nghiém chung

147 -3+
Twr do suy ra phuong trinh (*)C(') 4 nghiém phan biét x,x,,x,,x, € { 1; r ; 34_ T}

s o s (=1+TY (=1=-TY (=3+TY (-3-TY T*+5
:>x] +x2 +.X3 +x4: 4 + T + 4 + 4 = 1

Khéng mét tinh tong quat, gia sir X, > X,

Gia st ton tai me Ude x7 +x7 + x5 +x; =3x,x, (**)

2

= 3x,x; = > 0. Suy ra x,,x,cung duong hodc cung am

(xz’)%) ( -3+T —IITJ
(xz,xg) ( —3-T —14 Tj

Hx _—3+T_x _—1+T
o477 4
2 2
o (%) e 3+4T6+T ST 94107 4377 =47 420

T =1(ktm doT >+/113)

ST -2T+11=0& m=0
T=11(m) = 8m ~16m+121=1" =121 8m’ ~16m =0 | "~
m=
3-T  -1-T
+)x, = 2 X, = p
2
= (#*)o 3.2 4T6+T IS 9 12T 4377 =477 420

T=-1
<:>T2+12T+11:O<:{T 11(ktm do T >0)



Cau 5.

a) Khong mat tinh tong quat , gia st AB < AC.Goi AL1a dudng cao ctia tam giac
ABC, AF 1a tiép tuyén ctia (0) (L,F € BC), AK la dudng kinh

Ta c6: ZABC = ZAKC, ZALB = ZACK =90° = BAL = KACva BAK = CAL
Suy ra DEH =90° — ZBAK =90° — /CAH = ZACB.
Tuong tu ta dugc LHDE = ZABC = AHDE [UIAABC
Lai c6 LAHD =90° — ZCAH = ZACB = ZHED
Vi vay AH tiép xuc duong tron ngoai tiép tam giac HEDtai H
b) Goi giao diém cua 40'v6i BClaM
Ta c6: AABF AHDA(g.g) = AAOB UAHO'D(g.g)

Suy ra AF = AB = o4 = AOAF DAO'HA(C.g.c)
AH HD O'H
= LAOF = ZAO'H = ZAMF (HO'/ | BC) = AOMF 1a t& gidc ndi tiép
Suy ra OM 1 BC = M la trung diém BC
Viy A0'di qua M la trung diém BC



Cau 6.

Goi L 1a diém chinh gifta cung nho BC cua dudng tron (0)

Do OL//EK = Lla trung diém DK.Goi I1a diém ddi xing véi E qua L

Suy ra DEKT 1a hinh chir nhat , BIKC 1a hinh thang can va I, D, H thang hang.
Lai ¢6 OAL = OLA = EID(DoOL/ / DI) = AHLI 1a tir giéc ndi tiép

Suy ra DI.DH = DA.DL = DB.DC . Suy ra tit giac BHCI noi tiép.

Lai c6 BIKC noi tiép nén suy ra t giac BHCK 13 tir giac noi tiép.

Cau 7.

Trudc tién ta c6 hai bo d& quen thudc

B6 d@é 1. Cho a,b,c,x, v,z 1a cac s6 thuc va x,y,z > 0, khi do:



a’ b (a+b+c)
x oy oz X+y+z

(a+b)

X y xX+y

Churng minh: Trudc tién ta chung minh < . Bién doi twong duong bat ding

thure, ta duoc:
azy(x + y)+ bzx(x + y)Z (a + b)2 Xy & (ay — bx)2 >0
Bit dang thirc trén luén dung. Suy ra:

a_ (a+b) (a+b+c)
X y z X+y z X+y+z

r 2 . 4 J . b
Vay bat dang thirc dugc chimg minh. Dau bang xay ra khi a_°2_°¢
X y z

B6 d& 2: Cho 256 a,b>0.Khidé6 \2(a+b)>a+/b
Chitng minh: Tt bat ding thuc ding (\/Z —Jb )2 >0,suyra:

a+b> 2@@2(a+b)2(\/;+\/3)2 <:>,/2(a+b)2\/;+\/5

Vay bat dang thirc duge ching minh . Pang thirc xay ra khi a =b
B6 d@é 3. Cho 3 s6 thyc duong x, y,z. Khi d6

X+y+z2 33

1 :
1 1 Ching minh: That vay, ta co:
ot ot
Xy oz

11 1[1 1 1} (1+1+1) 27
St 2o —t+t—+—| 2
X y z 3( x y z 3 X+y+z (x+y+z)

Suyra x+y+z2 33

1
1 1 1
a2t Tt
Xy oz



Bit dang thirc duoc ching minh. Pang thirc xay ra khi x=y=z

Trd lai bai toan, dat bat dang thire can chimg minh 13 (*) Ap dung Bo dé 2, ta co:

o) oy 2, s ], [P, [T

:>VP(*)2 x*+y° N y+z° N 2+ x° N 2 N 2 +\/ 2
xv(x+y) \yz(y+z) \zx(z+x) \x+y \y+z Vz+x

Mit khac, ap dung B6 @@ 3, ta co:

2 . 2 +\/ 2 233 1
x+y y+Z Z+ X 2 2 2

=3 /;23\/§=
X+y+z 3

Tir d6 ta c6 diéu phai chimg minh. Dau bang xay rakhi x=y=z=1




