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Cau 1 (3 diém):

yVOI X220 x =L x#09.

a) Rt gon biéu thuc: P :[

X —3X 22X, 1-/x
x—24/x-3 x-1) x-2Jx+1
b) Giai phuong trinh: X* —X+6 =2vx*+8

Yo —2xP—xy—y+2x=0

JXe—y-1+x+y=1

c) Giai hé phuong trinh: {

Cau 2 (1,5 diém):

a) Tim tat ca cc cap sé nguyén (X, y) théa man dang thuc:

X2+ X2y —2xy +2X—2y* + 2y +1=0

b) Cho 31 diém bat ki nim bén trong hinh vuéng ABCD c6 d6 dai canh bang 12 . Chtang minh ring tdn tai mot hinh
tron c¢d béan kinh bang 1 nam bén trong hinh vuéng ABCD va khdng chtta diém nao trong 31 diém da cho.

Cau 3 (2,0 diém):

b-4c 1

a) Cho a,b,c 1a cac sb thuc thoa man diéu kién: > s Ching minh rang phuong trinh ax® +bx+c¢ =0 c6
a

it nhat mot nghiém am
b) Vi céc sb thuc duong a,b, C thay dbi thoa man abc =1. Tim gia tri nho nhét cua biéu thic:
a’ . b® N c?
J(1+8a%)(1+80%) (1+80%)(1+8c") [(1+8c7)(1+8a")

Cau 4 (2,5 diém): Cho dudng tron (O;R)va diém A sao cho OA>2R . Tir A v& hai tiép tuyén AB, AC cua (O) (B,

C la hai tiép diém). V& day cung CD cua (O) song song véi AB. Budng thang AD cit (O) tai E khac A va cat BC tai G.
Qua G v& dudng thang vudng goc véi OG lan luot cit hai duong thing AB, AC tai M va N.

a) Chuang minh tam gidc OMN cén
b) Goi I |a trung diém ctua DE, OA cit BC tai K. Chung minh: 1E? = 1A- 1G
c) Tia BE cit AC ¢ H . Ching minh CE di qua trung diém ciia HG.
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a0 diém): Cho duong tron (O) ban kinh 1. Ba diém phan biét A, B, C thay déi nam trén dudng tron (O) sao
diém O nam bén trong tam giac ABC . Cac duong thang OA, OB, OC lan luot cat duong tron ngoai tiép tam giac
OBC, OCA, OAB tai M, N, P khac O. Tim gia tri nho nhét cua biéu thac: S = OM* +ON? + OP?
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HUONG DAN GIAL:

au 1 (3 diém):

a) Rat gon biéu thuc: P =(

X —3VX 2X J 1-/x

- : ,VOI x>0 x =L x#09.
Xx—2x =3 x-1) x=2Jx+1

b) Giai phuong trinh: X* —X+6 = 2v/x° +8

Yy —2X" —xy—-y+2x=0

X -y-l+x+y=1

c) Giai hé phuong trinh: {

Giai :

gp [ KOy 2] 1 VxExeD-o2x, 1
G- x—1) () (D)) VX1

6D e
RN (=)=

b) Diéu kign: x>-2. Phuong trinh < (x* —2x+4)+(x+2)—2\/(x+2)(x2 —2x+4)=0

2
<:>(\/x2—2x+4—\/x+2) =0 VXP=2X+4 =x+2

<:>X2—3X+2—0<:>{ ) (théa man BK)

Vay tap nghiém cua phuong trinh da cho la: S={1; 2}
ye—2x"—xy—y+2x=0 (1)
X -y-l+x+y=1 (2

y =2X
y=1-xX

c) biéu kién: x* —y—1>0. Xét hé pt: {
taco: (1) < (y-2x)(y+x-1) :Oc{
* Traong hop 1: vai y = 2x thay vao (2), thu dugc:

Neareil X<Z x<= L
X°=2x-1=1-3x < 3 & 3 (v nghiém)
X —2X—1=1-6x+9x° 8x* —4x+2=0
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x=1
* Trudng hop 2: voi y =1—x thay vao (2), thu dugc: VXx* +x—2 ZOQ{X— 5

Vay tap nghiém cua hé pt da cho la: S={(1; 0) ;(-2; 3)}
Cau 2 (1,5 diém):

a) Tim tat ca cac cap so nguyén (X, y) théa man dang thuc:

XXXy —2xy +2x—2y* +2y+1=0

b) Cho 31 diém bét ki ndam bén trong hinh vuéng ABCD ¢6 d6 dai canh bang 12 . Chitng minh rang ton tai
mét hinh tron c6 ban kinh bang 1 nim bén trong hinh vuéng ABCD va khdng chira diém nao trong 31
diém d cho.

Giai :
a) Taco: (x+y)(x* —2y+2)=-1. Do dé co hai kha ning xay ra:

X+y=1 y=1-x X=-1
THL: <, <90, < :
X“=2y+2=-1 X“+2x+1=0 y=2

X+y=-1 =-1-x
TH2: 1Y =) (v6 nghiém)
X°=2y+2=1 X“+2x+3=0

Vay c6 duy nhat cip s6 nguyén (x,y)théa mén yéu cau la: (-1;2).

b) Ta chia hinh vuéng ABCD thanh 36 hinh vuéng c6 d6 dai canh bang 2. Khi d6 c6 it nhat mét hinh
vudng khdng chira diém nao trong 31 diém da cho . Hinh tron noi tiép hinh vudng da cho 14 hinh tron
thoa man yéu cau bai toan.

Céu 3 (2,0 diém):

b-4c 1

a) Cho a,b,c la céc s thuc thoa mén diéu kién: >0 Chutng minh rang phuong trinh

ax® +bx+c =0 cd it nhat mot nghiém am

b) Véi cac sb thuc duong a,b, ¢ thay d6i thoa man abc =1. Tim gié tri nho nhit cua biéu thuc:

2 2 2
a b c
P= +

Jirsa) o) (s (1v8e) (1 80)(1+8e)

Giai :
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a) Tur gia thiéttaco: a=0 va wSO:a(a—%HGC)sO:>(a—2b)2 s4(b2—4ac):>A20

do d6 phuong trinh da cho c6 2 nghiém x,,X, ma X, + X, = b va X X, = C Pén day thay vao gia thiét
a a

ta thu duoc: —(X +X,)—4xX, > % = (4x +1)(4x, +1)<0. Néu x,,X, déu khong am thi dan dén diéu
v ly. Do vy phuong trinh phai c6 it nhat mot nghiém am.

b) Ap dung bt dang thic Co — si ta duoc:

_ 2
J1+8a° = \/(1+ 2a)(1-2a+4a’) < 1+2a+12 2at4a’ .2

Tuong tu, ta c6: 1+ 8b® < 2b* +1;+/1+8¢® <2¢® +1.

N a.2 b2 C2
Do dé: P2 (2a2 +1)(2b2 +1)+ (2b2 +1)(2c2 +1)+(202 +1)(2a2 +1)
Tiép theo ta ching minh: 2 + b* + ¢ > 1(*)
(2a2+1)(2b2+1) (20% +1)(2¢* +1) (2¢°+1)(2a%+1) 3

That vay: (*) 3(2(a2b2 +b%c? +C2a2)+ a’+b’ +cz) > (Za2 +1)(2b2 +1)(2(:2 +1)
& 2(a’h® +b’c* +¢’a’)+(a” +b* +¢?) 2 9.
Pidu nay hién nhién dang do a?0? +b2c? +c%a? > 3¢a’b’c* =3 va a? +b? +¢? > 38a%h’c? = 3.
Vay GTNN cua P :% dattai a=b=c=1
Ciu 4 (2,5 diém): Cho duong tron (O;R)va diém A sao cho OA>2R. Tir A V& hai tiép tuyén AB, AC cua

(0) (B, C la hai tiép diém). V& day cung CD cua (O) song song véi AB. Buong thang AD cit (O) tai E khéc A
va cit BC tai G. Qua G vé duong thang vudng goc véi OG lan luot cat hai duong thing AB, AC tai M va N.

a) Chirng minh tam gidc OMN can
b) Goi I 1a trung diém cua DE, OA cit BC tai K. Chang minh: IE® = 1A 1G
c) Tia BE cat AC 6 H . Chung minh CE di qua trung diém cua HG.

Giai :
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a) Tt gisc OGMB noi tiép dudng tron dudng kinh MO = OMG = OBG.

Tt gidc OGCN noi tiép dudng tron duong kinh NO = ONG = OCG

Tuy nhién tam giac OBC cén tai O = OBC = OCB = OMG = ONG => AOMN c4n tai O.
b) ta c6: ZAKG = ZAIO =90" = AAKG, AAIO dong dang = AG.Al = AK.AO.
Mit khéc, dé thdy: AK.AO = AB? va AB? = AE-AD = AG- Al = AE- AD
Khi d6: AG-Al = (Al —IE)(Al +IE)=AI? - IE? = IE* = AI’ -~ AG- Al = IG - IA

¢) Goi T 1a giao diém cua HG va CE . Ta c6: BED = BCD = CBA = ACB = HEGC la t& gi4c néi tiép.

— HGC = HEC = CDB = CBA Pén day ta ching minh hai duong thang HG, AB song song véi nhau .
Kéo dai CE cit AB tai F.

Dé thiy: ~FAE = ZEDC = ZECA = AFAE,AFCA d6ng dang = FA> = FE.FC, ma
FB? = FE.FC = F la trung diém cua AB. Pén day sir dung dinh ly Ta-lét , thi :

TG CT TH
FB CF FA

= TG =TH hay T la trung diém cua GH.

Céu 5 (1,0 diém): Cho duong tron (O) ban kinh 1. Ba diém phan biét A, B, C thay ddi nam trén duong tron
(0) sao cho diém O nam bén trong tam giac ABC . Cac duong thang OA, OB, OC lan luot cit duong tron
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=OM? +ON? + OP?

al tiép tam giac OBC, OCA, OAB tai M, N, P khac O. Tim gi4 tri nho nhét caa biéu thic:

Giai :

Goi D, E, F lan luot 1a giao diém cua OA, OB, OC véi cac dudng thing BC, CA, AB

D& thiy hai tam giac OCD, OMC dbng dang = OD.OM =0OC? =1=OM = o%
Tuong tu: ON =i;OP =i
OE OF

1 OA y+z
j— = =
OD OD X

bat: X =Susc ;Y =SocarZ = Sops

1 x+z, 1 y+z
OE y 'OF «x

Khi do: : + L + L = £+X +(§+E]+ X+£ > 6.
OD OE OF y X zZ X z y

2
1 1 1>1 1 1 1)212.

Tuong tu:

st 2 +—+
OD® OE® OF° 3\0D OE OF

Do do: S =

Vay GTNN cua biéu thirc S 1a 12 dat duoc khi tam giac ABC déu.
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