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SO GIAO DUC VA PAO TAO HA NOI

Trwong THPT chuyén Ha N§i — Amsterdam

KY THI OLYMPIC HA NOI - AMSTERDAM
MON TOAN LOP 10
Ngay thi : 25/03/2011
Thoi gian : 150 phat
Bai 1 (4 diém). Cho phuong trinh v2x® + mx—1=x-1 (1), v6i m la tham s.
a. Giai phuong trinh (1) khi m = 2.
b. Tim tat ca cac gia tri cia m dé phuong trinh (1) c6 nghiém duy nhat.

Bai 2 (4 diém). Giai hé phuong trinh baanslax,y,z:

2011
2X =Y +——
y
2y =12 +—2011.
Z
27 = x+—2011
X

mx—y=m-1

Bai 3 (4 diém). Cho 2 s6 x, y thoa méan hé phuong trinh { véi m la

X+my=3m-3

tham s6. Tim gia tri 16n nhat va nho nhét ciia biéu thae A= x> + y* +10x.

Bai 4 (4 diém). Cho tam gidc ABC nhon va khong cin, ndi tiép dudng tron tam O.
Mot duong thang thay doi, song song voi BC va cit hai canh AB, AC cila tam giac.
Puong thang nay cit cac cung AB va AC tai cac diém M va N. Cac diém | va J lan
luot 1a tAm cac duong tron noi tiép cac tam gidc ABM va CAN. Piém P 1a diém chinh
giita cung BC (c6 chira diém A). Chirng minh rang ludn c6 PI = PJ.

Bai 5 (4 diém). Xét cac tam thuc bac hai f(x) = ax’* + bx + ¢ thoa min

a<b o . 2
. Tim gi4 tri nho nhét cia biéu thire M = 23 2+C
f(x)>0,vxeR b-a
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PAP AN
Bai 1:
a. Khi m = 2, phuong trinh (1) tré thanh v2X? +2x—1=x-1
Xx>1 Xx=>1 x=-2+6<1 . 3
= ) ) ) = (khdng thoa maén
2X° +2X —1=x"—-2x+1 X“+4x-2=0 |x=-2-/6<1

diéu kién. Vay phuong trinh vé nghiém.
x>1 {x>1

b. Ph trinh (1
Heng i ()Cj{ x2+(m+2)x—2=0 (*)

2x2 +mx—1=x%—2x+1
Pt x - 1=t (t>0), (*) tré thanh t* +(m+4)t +1+m=0
Yéu cau bai toan tr¢ thanh, tim m dé phwong trinh 2+ (m + 4)'[ +1+m=0 c6é nghiém duy
nhét t>0.

Taco A=(m+ 2)2 +8>0,¥Ym. Vay phuong trinh ludn c6 2 nghiém phan biét.

Xét hai truong hop:

TH1: Phuong trinh ¢6 2 nghiém phan biét tréi ddu < P <0 < 1+m<0< m<-1

TH2: Phuong trinh ¢6 2 nghiém, trong d6 ¢6 1 nghiém bang 0, nghiém con lai 14 nghiém am.

P=0 m=-1
= S .Vay m = - 1 thoa man.
S<0 m> -4

Két hop 2 truong hop tréntaco m<—1.

Bai2 Taco X%+ y2 +16=8x+6y < (x—4)" +(y—3)° =9

Ap dung bt dang thirc bunhiakopxki cho 2 cip sé (x — 4; y — 3) va (4; 3), ta co:
(4x+3y—25Y =[4(x—4)+3(y-3)] < [(x—4)2 +(y—3)2}[42 +3%]=225

< [4x+3y —25)<15 < -15<4x+3y - 25<15 < 10<4x+3y <40

Xx—4 y-3
4 3 (=32
Vay Apa =40 {(x-4) +(y-3)’ =9 254
4x+3y =40 Y=1;
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X—4 y-3
4 3 w3
_ , 2 2 5
Amin=-15khi <(x-4)"+(y-3)" =9« ;
4x+3y =10 y=§

Bai 3 Piéukién: x,y,z # 0.

D& thiy x, y, z cing ddu. Ta xét trudng hop x, y, z > 0.

Tu phuong trinh 1 trong hé, ap dung cauchy ta c6 2X2> 2Ja < XZ\/E.Tu*ong ty ta co

y>+Ja; z>+/a.

a \ ,
pat f(t)=t+ v te [\/5 ;+oo) . Ta chimg minh duoc f(t) 1a ham déng bién,

2x=f(y)
Hé phuong trinh ¢6 dang 12y = f (z). Gia sirx = max{x, y, z}, do f(t) déng bién nén ta cé f(x)
2z = f(x)
> f(y) >2z222x = z>2Xx = z=X. Tuongtytasuyrax=y =2z,
o [x=y=2=1a
Vay hé c6 nghiém

Bai 4 Ap dung cong thirc trung tuyén trong hai tam giac MAC va MBD, ta c6

2 2
MA2+MC2=2MOZ+%; MBZ+MD2:2M02+%
2 2
Suyra, MA2+MC2+MBZ+MD2:4MOZ+£+% _
2 2
5 ar2 229 2450 = 4r? + 2AB? = 4r? + 282,
Mit khac ta co: 2r a suy ra
a : e
' V2
a ) 5a°
MA2+MC2+MBZ+MD2=4(—j +2a2=2%
2\2 2
b2
Bai5: Vi f(x)>0,vxeR suyra a>0va A:b2—4aCSO:>CZ4— :
a

Voi 0<a<bvac>0 suyra M>0.
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a+b+— 2 2
a+b+c 4a“ +4ab+hb
bitt=b-a>0,taco M = > 4a:

b-a  b-a 4a(b-a)

:9a24—6a(b——a)+(b——a)2::9a24—6at+t2
4a(b-a) 4at
V9a%t?

2§+ =§+§:3
2 2at 2 2

9a% +t2
4at

3
—+
2

b2

Pang thirc M = 3 dat dugc khi C_Zg hay b=c=4a>0
t=b-a=3a





