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Cau 1. (4,0 diém)

1. Chox=1/6—42 —\11-6+2 . Tinh gia trj cia bidu thirc A=x—x%+x—1
2. Cho da thuc f(x) =x°—2x>+ax+b Véi a, b 1a cac s6 thyc. Biét rang f(x) c6 mot nghiém 1a 2 va
khi chiaf (x) cho x—3thi du 2. Tim cac gia tri cua a, b.

Cau 2. (4,0 diém)

1. Giai phuong trinh (3x +1)v/x* +3 =3x* +2x+3
2. Cho duong thang (d):y=(m?-5m+8)Xx—m+2Vvési m la tham s6 thuc. Tim tat ca cac gia tri cua
m dé duong thang (d) cét tryc Ox, Oy lan luot tai hai diém A va B sao cho OB =40A
Cau 3. (6,0 diém) Cho tam giac ABC c6 ba goc nhon ndi tiép duong tron tam O. Cac duong cao BE, CF

cit nhau tai H. Cac duong thang BE, CF lan luot cat duong tron (O) tai giao diém tht hai 12 P, Q (P khac
B, Q khéc C). Tiép tuyén caa dudng tron (O) tai B, C cit duong thang EF lan luot tai M, N.

a. Chang minh rang AEHF 1a mét ttr giac noi tiép va AH = AP = AQ.

b. Chirng minh ring tam giac NEC can tai N.

c. Gia str NP cit duong tron (O) tai K. Chitng minh NE? = NK.NP va ba diém M,Q,K thang hang.
Ciu 4. (3 diém)

1) Tim tat ca cac cap sb nguyén ( x; y) thoa man x°®+3x®+1=y*

2) Tim tat ca cac bo ba s6 nguyén t (p, g, r ) thoa man pg=r+1 va 2(p* +g*) =r’+1

Cau 5. (3 diém)

. 1 1 1 .
1. Cho X,Y,Z lacéc so thuc duong théa man —+ — +— = 3. Chang minh ring
X Yy z

1 + 1 + 1 <3

\/xz—xy+y2 \/yz—yz+zz NP
2. Trén mot khu ring da rong ngudi ta trong nhiéu cay qué con, xem cac goc cay qué 1a cac diém
(duong kinh gdc cay khong dang ké). Nguoi ta trong cay sao cho cac tam giac c6 dinh 1a cac diém
tao boi goc cay qué déu co dlen tich khéng qua 500m2. Chang minh ring ton tai mot tam giac co
dién tich khéng quéa 2024 m? chira tat ca cac cly qué nay.




HUONG DAN LOI GIAI

Cau Néi dung Piém
2 2
Ta c6: x=\/6—4\@—\/11—6\/§=\/(2—ﬁ) —\/(3—&) =(2-v2)-(3-+2)=-1
L Thay x = —1vao0 biéu thiic A, ta duoc: 2,0
A=x x4 x-1=(-1) —(-1)" +(-1)-1=—4
+) f(x) coO mot nghiém la 2
— f(2)=0
=2°-22°+a2+b=0
<2a+b=0 (@)}
1
+) Khi chiaf(x) cho x—3thi du2 VX
o | =x°—2x*+ax+bchiacho X — 3 thi du 2 Vx 20
<:>(x—3)<x2+x+a+3)+(3a+b+9) cho x—3thi du2 WX
=3a+b+9=2 (2)
Tir (1) VA (2), ta ¢6 hé phuong trinh 2a+b=0
V )
Y ¢ PAUOnE T 1 5a 1 h+9=2
Giai hé phuong trinh, ta c6 gia tri can tim 1a (a,b) = (-7;14)
BXx+DVXx*+3=3x*+2x+3 (¥)
<:>(3x+1)( x2+3—2x)=—3x2+3
Giasu: VX°+3+2x=0 & Vx*+3=-2x
x<0 x<0
= 2 2 < 2
X +3=4x 3x°=3
=>x=-1
Thay x =—1vao (*), ta thay phuong trinh v6 nghiém
=X +3+2x#0;x = -1
1. _ay? 2,0
o BxD) X3 33
VX2 +3+2x
2 —3x*+3=0
x=1
= 3x+1 =
————=1 7| x+1=/x*+3
VX2 +3+2x
Giai ph h x> 1
iai phuong trinh 2: < = X=
P s (x+l)2:x2+3
Vay nghiém cua phuong trinh 1a Xx=1
Cho A(X,;Ya) =Ya=0
m-—2
Tha =0vao(d) = x,=——— (M*-5m+8>0
2. Y Ya (@) =X, m2—5m+8( ) 2,0
- m-2
concl_m=2 | -2
m —5m+8| m°—-5m+8




Cho B(Xg;Ys) = X3 =0.Thay y; =—m+2vao (d)=y, =—-m+2
= OB=[-m+2|=[2—-m|
Dé dé duong thang (d) cit truc Ox, Oy lan luot tai hai diém AvaB < m=2

Tacé OB=40A @\—(m-z)\:4‘2m—_2
m°-5m+8
@|m—2|=M@|m—2|(m2—5m+8)=4|m—2|
m°-5m+8
_2-0
<:>|m—2|(m2—5m+4)=0<:{|m |
m?—-5m+4=0
m=2(L)
< | m=4(T/m)
m =1(T/m)

Vay m =1hoacm=4.

a, BE,CF la hai duong cao cua AABC

= AEH=AFH=90°

= tu gidc AEHF ngi tiep duong tron duong
kinh AH

— AHF = AEF (cung chin AF)

Xét tir giac BFEC c6 BFC = BEC =90°

— BFEC noi tiép = AEF = ABC (g6c ngoai
dinh dbi)

Ma NEC = AEF

= ABC = AQC (cung chin AC)

= AHF = AQC = AAQH can tai H=>AH=AQ
Tuong tu chitng minh AH = AP

=AH = AP = AQ

2,0

NEC = AEF (déi dinh) ma AEF = ABC (tir cAu a)
ABC = ACN (gbc tao boi tiép tuyén va day cung va goc noi tiép chan cung)

= NEC =ACN
= ANECcan tai N

2,0

NCP = NKC (géc tao bgi tiép tuyén va
day cung va goc ngi tiep chan cung)
= ANCP ~ ANKC (g.9)
— NC? = NK.NP ma NE=NC (cau b)
. NE? = NK.NP = NE _NK

NP NE
= ANEP ~ ANKE (c.g.c)
= NPE = NEK
— KEF = KPE = KPB = KAB = KAF
= AKFE noi tiép K e (AEF) (1)
Goi L 1a giao diém ciia MQ va (O)
Tuong tu cau b chirng minh dugc MB = MF
Tuong tu Y trén ching minh duoc MB? = MQ.ML

2,0




MF ML
= MF’ =MQML = MO~ ME AMQF ~ AMFL (c.g.c)

— MQF = MFL = LQC = LQF = LFE

Ma LQC + LAC =180° = LFE + LAE =180° = ALFE noéi tiép = L < (AEF)
T (1) va (2) ¢6 K, L e (AEF)va (ABC)
— K=L=M,Q,K thang hang

()

+)Xét x >1 thi:

X% +3x3 +1>x° +2x° +1= (x> +1)?

Va x*+3x% +1<x° +4x° +4=(x*+2)?

= (X} +1)% <y =x*+3° +1< (X’ +2)*

— y* nam giita 2 s6 chinh phuong lién tiép

= pt di cho v6 nghiém véi x>1

+)Xét x =0 : tinh dugc y=+1= pt c6 2 nghiém (0;-1) va (0;1)
+)Xét x =—1:y* =—1 (v6 nghiém)

Xét x<—2 :dédénhindit z=—x=2z>2

1. | Pttro thanh: y* =z°-32° +1 2,0
Tathay: z°-32°+1<28-272°+1 (vi z>2)
=7°-32°+1<(z°-1)?
Va (28 -32° +1)—(z° -42°* +4) =7z -3>0(do z°>8)
=720 -32°+1>2° - 42° +4=(2* - 2)?
Do do: (2°-2) <y =2°-32° +1< (2 -1)
= y* nam giita 2 s6 chinh phuong lién tiép
= pt da cho v nghiém VoI x<-2
Keét luan pt da cho c6 2 nghiém la (0;-1) va (0;1)
S=p+
bat { P q,tacéhé:
P=pq
P=r+l Per
= = 2
2P —2P)=r2+1  |g2 =TS T /ﬂ
2. , o2 2 1,0
Vip, q, r la ba so nguyén t6 nén ta co:
r=>5 r=>5 r=5 r=5 r=5 r=>5
S=5 < ip+g=5<49=5-p <0=5-p <4p=2 hoac <p=3
P=6 pq=~6 p(5-q)=6 p?>—5p+6=0 q=3 q=2
Ta chiing minh bat ding thirc
2 2 1 2
X" —Xy+Yy ZZ(ery)
1) 2,0

& 4X2 —AXy 4+ 4y? > X2+ 2xy + y?

&35 —6xy+3y° >0 3(x+Yy)* >0 vx,y >0




=X =xy+y’ 2%(X+y)= X;y
12
JXP—xy4+y? Xty

Chtrng minh tuong ty, ta duoc

=

1 < 2 va 1 < 2
\/yz—yz+zz y+z 22 —xztx® Z+X
Ta c6 Vé trai

1 1 1

1 1 1
- -
X+y y+z z+X

<2

+ +
\/xz—xy+y2 \/yz—yz+22 \/22—2x+x2

1( 4 4 4
= + + ]

T 2\x+y  y+z z4x

1 1 4 11 1 1 1 1 1
—4+=> = 1<z —+—]+[—+—]+[—+—]

x y] ly z) lz x
1 1 1

X Yy X+vVy 2
+ +
\/xz—xy+y2 \/yz—yz+zz V22— 2+ X2

<3 khi Xx=Yy =12z =3(dcpcm)

2)

gel

- Do sb tam giac dwoc 1ap tir n diém (n

R, , E
E e A ®  géc cay quéd) da cho 1a hitu han nén ton tai 1
- tam giac ABC c6 dién tich 16n nhat. Dyng tam
\\ giac DEF sao cho A, B, C lan luot la trung
\“5,__.—:\—-\‘(:; diém EF, DF, DE. Khi d6 vi

Speec <500 =S, <500-4 = 2000.

Ta chitng minh DEF I tam giac chua tt ca
cay qué.
b - That vay, gia sir ton tai P trong sé n
© nam ngoai tam giac DEF. Khong mét tinh tong
quat, gia sir P nam khac phia BC d6i véi EF. Khi d6 khoang cach tir P d¢én BC s& I6n
hon khoang céach tir A d¢én BC, din dén S.,. > S5 diéu ndy mau thuin véi gia
thuyét vi ta da gia st tam giac ABC 1 tam giac c6 dién tich 16n nhat trong sé céc tam
giac tao thanh tir n diém da cho
= Vay voi ABC la tam giac c6 dién tich 16n nhat tao bai 3 diém bét ki, khong vuot
qua 500m?, ton tai tam giac khong vuot qua 2024 (khong vuot quéa 2000) chira tat
ca cac diém n
Vay ta c6 dpcm.

1,0




