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Cau I. (5diém)

2 I x+9) (3Jx+1 1
1. Cho biéu thirc: 4= — : -—
o biéu thuc (\/;+3 ) ey iy

a. Rut gon biéu thuc A.
Tim x sao cho A <-—1
2. Cho x,y, z 1a ba s6 thuc duorng thoa man x + y + z = xyz. Tinh gia tri biéu thic

1 /(1+y )(1+z) 1 (1+Z)(1+x) 1 (1+x° )(1+y)
1+ x? 1+y° 1+2°

Cau IL (5 diém):

S

1. Giai phuong trinh va h¢ phuong trinh sau:

. 2 — 2
a. x> +2x x—l=3x+1 b. (=D +6) =y +1)
V" ox (y=D(x* +6) =x(y" +1)
2. Cho Parabol (P): y = x? va duong thang (d): y = kx + 1 ( k 1a tham s4). Tim k dé (P) ct
(d) tai hai diém phan biét M, N sao cho MN = 2/10.

Cau IIL. (5 diém): Cho dudng tron (O;R) va diém K ¢ dinh ndm ngoai dudng tron. Qua K ké
hai tiép tuyén KM, KN t&i duong tron (M,N 1a cac tiép diém) Mot duong thang di qua K cat
duong tron (O;R) tai hai diém B va C (KB < KC). Goi I 1a trung diém cua BC.
a. Ching minh K, M, N, O, I cing nam trén mot dudng tron va KM? = KB.KC
b. Puodng thang qua B // KM cit MN tai E. chtirng minh EI //CM.
c. Chimg minh khi d thay d6i quanh diém K thi trong tdm G ctia tam gidc MBC ludn nam
trén mot duong tron c¢d dinh.

Cau IV. (2 diém): cho cac diém M, N, P, Q lan luot trén cac canh AB, BC, CD, DA cua hinh

AM BN _CP _DQ 3 Tinp dién tich hinh vuéng ABCD, biét dién
MB NC PD 04 4

tich tir gihc MNPQ = 25cm?.
Cau V. (3 diém):

vuéng ABCD sao cho

1. Cho a, b, ¢ 1a céc sb thuc duong thoa man a +b + ¢ = 3. Tim gia tri nhd nhét cua:
254° . 25b . c*(3+a)
J2d®> +767 +16ab 207 +7¢* +16bc @
2. Tim tit ca cac cip sd nguyen (x;y) thoa man phuong trinh
(x—y—l)(x+1—y)+6xy+y2(2—x—y) =2(x+1)(y+1)

P=




DAP AN
CAUL
l.a. DK: 0<x#9

A—( Jx _x+9}£3«/;+1_i]
S\ Wx+3 x-9) (x=3dx Vx
_ x=3Wx-x-9 3Jx+1-x+3
(Vx+3)(Vx-3)  x(vx-3)

axa3) Vx(Vx-3)
(Vx+3)(Vx-3) 2a+4

_ 3dx
2Jx+4
2 . —3Jx
b. Dé A < -1 thi <-lo3r<2Vx—d4oVr>4ex>16
2Jx+4
2. bat a:l,bzl,c:l vi X,y,z >0 nén a,b,c >0
X y z
, 1 1 1
Taco:x+y+tz=xyz o—+—+—=1<bc+ac+ab=1
vz Xz Xy
2
Talaicé:a2+1=a2+bc+ac+ab=(a+b)(a+c)=%+1=l+2x
X X

< x(a+b)a+c)=x"+1
Tuong tu ta co: 1+y° = y*(b+c)(a+b)

1+z> =2"(a+c)(b+c)

Suy ra: i\/(1+y2)(1+22) :L\/yz(b+c)(a+b)+22(b+c)(a+c)

yz 1+x° vz x*(a+b)a+c)
_bFC_Y¥Z (4o byex >0)
X xXyz
1+x°)(1+2°
iJ( No2) vz 4o g ey 50)
Xz I+y xyz

L\/(l+x2)(1+y2) _ x+y(d0 a,b,7>0)

xy 1+2° xXyz

A + + +
Vay:Q=y SRR A
xXyz  Xxyz = Xxyz

Cau II. 1. Giai cac phuong trinh va hé phuong trinh sau.

a. x2+2x‘/x—l:3x+1, bK: -1<x<0
x

Chia ca hai vé cta pt cho x ta duoc: x+2 /x—l _34L
X

X




Dﬂth—l:a(azm
x

PTTT: a2+2a—3=0 @{“:l(”)

a=-3()
1 x=1+\/§(l)
Véia=1tacod Jx——=lor—l=xox-x-1=0 2
X I—Jg
=2

Vay pt c6 nghiém x=

b {(x—l)(yz +6) = y(x* +1)

(y=D(x* +6) = x(y* +1)
Trir vé theo vé hai phuong trinh ctia hé ta dugc:
2xy(y=x)+7x—y) + (x=y)xty)=0

x=y
S X-yETy-2xy+7)=0
x=y)xty-2xy+7) L+y—2xy+7=0

* x =y thay vao hé ta dugc: x> - 5x+6=0 < x=y=2hodcx=y =3
*x+y-2xy+7=0(1)
Mait khac, khi cong theo vé hai phuong trinh cua h¢ ta duogc:
x*+y?-5x -5y +12 =0 (2)
Tir (1), (2) ta c6 hé phuong trinh: {"j Y27 =0

X +y =5x-5y+12=0

biatS=x+y, P=xy taco hé:

S=1

S-2P+7=0 P=S+7 P=4
S?-58-2P 12—0© 2 < S=5
e T alHle= S2—6S+5=0 {‘
P=6

Véi S =1, P=4h¢ vo nghi¢m.
V61 S=5,P=6tacod (x;y)=(2;3),(3;2)
Véy hé phuong trinh c6 nghiém (x;y) = (2;2), (3;3), ( 2;3), (3;2)

2. Cho Parabol (P): y = x? va dudng thang (d): y = kx + 1 (k 12 tham s6). Tim k dé (P) cat
(d) tai hai diém phan biét M, N sao cho MN =210

Giai:
Phuong trinh hoanh d6 giao diém cua (P) va (d) 1a: x* —kc—1=0(*)

Co A=k*+4>0=>PT (*) ludn c6 hai nghiém phan biét.



k+Nk +4 kK +kNE +4
2 2
e T S e 3 ST
2 2

X
X, B2

Suy ra toa d6 giao diém cta (P) va (d) 1a M(x1;y1), N(x2:y2)

Mit khac: MN = \/(x, - x,)* + (3, —,)° =210

o+ 4+ (K +4) =210
K =4(n) = k=+2
k> =-9(1)

Sk +5kT-36=0<

Vay k=2, k = - 2 thi (P) va (d) cét nhau tai hai diém phan biét thoa MN = 2410

Cau IIL. (5 diém): Cho dudng tron (O;R) va diém K ¢6 dinh ndam ngoai duong tron. Qua K ké
hai tiép tuyén KM, KN t6i duong tron (M,N 14 céc tiép diém) Mot duong thang di qua K cit
duong tron (O;R) tai hai diém B va C (KB < KC). Goi I 1 trung diém cua BC.

a. Chung minh K, M, N, O, I cung nam trén mot duong tron va KM? = KB.KC

b. Puong thang qua B // KM cat MN tai E. ching minh EI //CM.

c. Chimg minh khi d thay d6i quanh diém K thi trong tdm G ctia tam gidc MBC ludn nam
trén mot duong tron cd dinh.

M

a) Chting minh K, M, N, O, I cting ndm trén mot dudng tron va KM? = KB.KC

e Tacd: MNO = KNO = KIO = 90"

= Céc t giac KMON, KMOI néi tiép dudng tron duong kinh OK
= Niam diém K,M,0,N cung nam trén duong tron duong kinh OK
e Talai c6: AKMB ~ AKCM(KMB = KCM,K chung)



= KM?=KB.KC
b. Puong thang qua B // KM cit MN tai E. chimg minh EI //CM

Xét ttr gidc NIEB c¢6 NIB = NMK = NEB

= T giac NIEB ndi tiép
= JEN = IBN = CMN
= IE // CM

c. Chirng minh khi d thay d6i quanh diém K thi trong tdim G cta tam giac MBC lu6n nam trén
mot duong tron ¢d dinh.

CM: Trén OM lay diém L, MN lay diém J sao cho ML :gOM ,MJ = %MN

Taco MG = %MI suy ra: LG //Ol, GJ // IN ( theo dinh 1y Ta 1ét ddo)

Suy ra: LGM =OIM,GJM = INM

Ma: OIM = INM ( cung chin cung OM)

Nén: LGM =GJM

Suy ra: T gidac MLGJ noi tiép

Mit khéc: Do diém O, M, N nén diém L, J ¢6 dinh

Vay khi B di chuyén thi diém G di chuyén trén cung tron qua ba diém M, L, J dung trén doan
MJ. Khi B trung vé1 N, thi G trung véi J, Khi B trung véi M thi G trung vé1 M.



Cau IV. (2 diém): cho cac diém M, N, P, Q lan luot trén cac canh AB, BC, CD, DA cua hinh
A AM BN CP DQ 3 ., A s \ A T
vuong ABCD sao cho = =——= ==. Tinh dién tich hinh vuong ABCD, biét dién
MB NC PD QA4 4

tich tir giac MNPQ = 25cm?.

A M B

Ta e AM _BN _CP_DQ 3

MB NC PD QA4 4
= AM=BN=CP=QD, AQ=MB=CN=DP
= AAMQ = ABNM = ACPN = ADQP
= QM = MN = NP = PQ va OMN = 90"
= Tu gidc MNPQ Ia hinh vuong

2 2 )
Do do: Sampo = MN2 = MB? + BN? = (gABj +(%BC) _ 25:'93 25

Suy ra: AB? =49
Vﬁy SABCD =49 Cl’l’lz.
Cau V. (3 diém):
1. Cho a, b, ¢ 1a céc sb thuc duong théa man a + b + ¢ = 3. Tim gia tri nho nhét cta:
254° 25b c*(3+a)
+ +
J2a> +7b> +16ab  \2b> +7¢% +16bc @
2. Tim tat ca cac cdp s6 nguyen (X;y) thoa man phuong trinh
(x—y—l)(x+1—y)+6xy+y2(2—x—y) =2(x+1)(y+1)

P=




1. Ap dung bt dang thtrc Cauchy ta cé:

254° S 254° B 254° S 254°
2% +70 +16ab  N3d> +8b* +14ab  J(Ba+2b)(a+4b) 2a+3b

254> 254°

+2a+3b6210a &

Mat khac:
2a+3b 2a+3b

>8a—3b

2 2
Tuong tu ta co: 250 > 250, 8b—3c

J2b? +7c2 +16be 2b+3c

2 2
9i+3a26c<:>3i26c—3a
3a a

2 2
M:3i+cz >6c—3a+c*=8c—3a+c*-2c
a a

Ta lai co:

Do dé:

P >8a-3b+8b—-3c+8c—3b+c*-2c=5(a+b+c)+c*—2c=c’-2c+15>(c—-1)> +14>14
Vay GTNN cuaP=14khia=b=c=1.

2.

(x—y-1)(x+1-y)+6xy+ )y’ (2—x—y)=2(x+1)(y +1)
S X H2xp+y =Y (x+y—2)-2(x+y)=3

S (x+y) =2(x+y) =y (x+y-2)=3
S(x+y—y ) (x+y-2)=3

Ta c6 cac truong hop sau:

_{x:—l
x+y-2=1 =3 x+y-2=-1 =2
THI.{ 77T &) TH2. {7 7T s Y
X+y—y =3 y=0 x+y-y =-3 x=3
(=2
_{x=7
x+y—-2=3 =-2 x+y—-2=-3 =-1
TH3. {7 T |V TH4. {777 S0
x+y—-y =1 x=3 x+y—y =-1 y=0
=2

Vay phuong trinh ¢6 cac nghiém nguyen sau: (x;y) = (3;0),(-1;2),(3;-2),(7-2),(3;2),(-1;0)



