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SO GD&PT VINH PHUC KY THI CHQN HSG LGP 10 THPT NAM HQC 2014-2015
PE THI MON: TOAN
(Danh cho hoc sinh THPT khdng chuyén)
Thoi gian 1am bai: 180 phut, khdng ké thoi gian phdr dé

DPE CHINH THUC

Cau 1 (2,0 diém).
2014 2015

Tim tap xac dinh caa ham sb: f(x):\/ a +\/ _ .
—X"+2X+3 X® —2X

Cau 2 (1,0 diém).

a) Chirng minh rang ham s f (x) = Ll dong bién trén khoang (-1 +).
X+

b) Chimg minh rang ham sé f (x)=+2015—x —/2015+x 1a mot ham s6 1é.
Céu 3 (1,0 diém).

Giai phuong trinh: 19+ 3%+ 4J—x2 — X+ 6 =632 x +12/3+ x .
Céau 4 (1,0 diém).

X +2y* -3xy—-y-1=0
Giai h¢ phuong trinh: y Y=y
X*+y?—y-3=0

Céu 5 (1,0 diém).

Tim tét ca cac gia tri cia m sao cho bét phuong trinh (m—1)x*+2(m+2)x+2m+2>0 vo nghiégm (x
1a 4n, m 1a tham sd).
Céu 6 (1,0 diém).

Cho tam giac ABC khong can noi tiép dudng tron tam O va G 1a trong tam cua tam giéc ABC. Goi M, N,
P lan luot 14 trong tam tam giac OBC, OCA, OAB va G’ la trong tdm tam giac MNP. Chung minh rang O, G, G’
thang hang.
Céu 7 (1,0 diém).

Cho tam giac ABC khdng vuéng va cé cac canh BC =a, CA=b, AB=c. Chang minh rang néu tam
gi4c ABC thoa man a® +b? =2¢? va tan A+tanC =2tan B thi tam giac ABC déu.
Céu 8 (1,0 diém).

Trong mat phang véi hé toa dd Oxy, cho tam giac ABC khéng la tam giac vudng va noi tiép dudng tron
(I) (' dudng tron (1) c6 tam 14 1); diém H(2;2) 1a truc tm tam gidc ABC. Ké cac duong kinh AM, BN cua
dudng tron (I). Tim toa do cac dinh cua tam giac ABC biét M (5;3), N(1;3) va duong thiang BC di qua diém
P(42).
Céu 9 (1,0 diém).

Cho a,b,c 1a cac sb thyc duong thoéa man diéu kién a+b+c=2015. Chang minh ring:

_ 2 _ 2 _ 2 _ _ _
2015a—a +2015b b +2015c ¢ 65242 \/2015 a+\/2015 b+\/2015 c|
bc ca ab a b C

Thi sinh khéng dwoc s dung tai ligu.
Cén bg coi thi khéng gidi thich gi thém.
Ho Vaten thi SINN:. .. e :Sdbdodanh..........coeieeii
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SO GD&PT VINH PHUC KY THI CHQN HSG LGP 10 THPT NAM HQC 2014-2015
(Danh cho hoc sinh THPT khdng chuyén)

I. LUU Y CHUNG:
- Huéng dan cham chi trinh bay mot cach giai véi nhitng v co ban phai ¢6. Khi cham bai hoc sinh lam theo
céch khéc néu dung va da y thi van cho diém tdi da.
- Diém toan bai tinh dén 0,25 va khéng lam tron.
- Véi bai hinh hoc néu thi sinh khdng v& hinh phan nao thi khéng cho diém tuong tng véi phan do.
II. DAP AN:

Cau Nai dung trinh bay piém

1 | (2,0 diém)

. —x*+2x+3>0
Ham so f (x) xac dinh khi va chi khi 1,0
x> —2x>0
-1<x<3
S X>2 0,5
x<0
2<x<3 ) . . X
Loy O.Vaytap xac dinh ciaham so f (x) la S=(-10)U(2;3) 0,5
—1<x<

2 | (1,0 diém)
Vi moi x,,%, €(—1+0), X, # X, ta co:

X _ % 0,25
 FO0)=T06) %+l %01 |
X1_X2 X1_X2
X (X, +1) =X, (%, +1) X, — X, 1

= = >0

(% =% ) (% +1) (%, +1) (% —%)(x +1)(X, +1) (% +1)(x,+1)

(Do X, X, €(~1L+x)). 0.25
Do d6 K >0=> f (x) ddng bién trén (-1 +0).
Tép x4c dinh ciia ham sb 1a D =[-2015;2015]. Véi moi xe D, tacod —xe D, 0,25
f (—x)=+/2015+x —/2015—x = —(\/2015— X —+/2015+ x) =—f(x) suyra f(x) 0.5
la ham s6 1. ’
3 | (1,0 diém)

—X*—X+6>0
Diéu kién xac dinh: {2-x>0 & -3<x<2.

3+x>0 0.25

Bat phuong trinh da cho tuong duong véi:

19+3x+4,(2-x)(3+x) =6(x2-x+2{3+x)
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Piat t=+2-x+23+x, t >0 ta co:

t? =2—x+4(3+x)+41/(2—x)(3+ X) =14+3x+4af(2—x)(3+ X)

0,25
t=1
Thay vao phuong trinh trén ta dugc: 5+1t* =6t < t* -6t +5=0< L _:
) t=loV2-x+23+x =1 2-x+4(3+X)+4,/(2-x)(3+x) =1
0,25
< 3X+13+44-x2 —x+6 =0 vd nghiém do —-3<x <2
) t=5V2-X+2y3+x=5<2-x+4(3+X)+4,/(2-x)(3+x) =25
16(—x? —x+6)=(11-3x)’
S A -X* —x+6=11-3x = ( " ) ( )
11-3x>0
25x* —50x+25=0 0.25
= 11 & x =1 théa man diéu kién.
X< —
Vay tap nghiém cua phuong trinh da chola S = {1} :
(1,0 diém)
{x2+2y2—3xy—y—1=0(1) 0
X*+y*—y-3=0 2
y oy ( ) 0,25
Taco (1) e (x—y+1)(x-2y-1)=0e| Y71
< (x— -2y-1)=0<
y y Xx=2y+1
y=2
Véi x=y—1 thay vao (2) ta dugc 2y -3y-2=0< 1
)
0,25
+) y=2=x=1
+) y———:>x——§
5
y=-1
V6i x =2y +1 thay vao (2) ta dugc 5y° +3y-2=0< 2
5
0,25
+) y=—1=x=-1.
#) y=2=x=1
5 5
Vay, hé (1) cé nghiem (x;y) la: (12),(-1-1), —E;—1 , 93 . 0,25
2 2)\55
(1,0 diém)
Bat phuong trinh di cho vé nghiém khi va chi khi
(M-1)x*+2(m+2)x+2m+2<0 vxeR 0.25
TH1. Néu m=1 thi 6x+4 <0, VXER<:>X<—§, vxeR voli. 0,25
TH2. Néu m#1 thi (m-1)x*+2(m+2)x+2m+2<0 VxeR 0,25
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m-1<0 m<1
A':(m+2)2—(m—l)(2m+2)<0c>{—m2+4m+6<0

m<1

= m>2+@c>m<2—Jf0.
m<2—\/1_0

Vay tap hop cac gidtricaia m la S =(—oo;2—\/1_0).

0,25

(1,0 diém) Bai nay hoc sinh khong nhat thiét phai vé hinh.

Két qua co ban: cho tam giac ABC trong tdm G. Khi d6 voi moi diém O ta c6
OA+0OB+0C =30G.

Do M, N, P lan luot 12 trong tdm céc tam giac OBC, OCA, OAB nén:
OB+0C =3.0M

OC +OA=30N

OA+OB =3.0P

0,5

Cong tung vé 3 hé thie trén ta dugc: 2(ﬁ+@+@) =3(W+W+@)

< 230G =330G"'<20G=30G"'=0,G,G" thing hang.

0,5

(1,0 diém)

a
sinA_ or abc

cosA Db*+c-a’ R(b2+c2—a2)
2bc

Theo dinh Ii ham s sin va cdsin ta ¢d: tan A=

0,25

abc tanC — abc
R(cz+a2—b2)’ R(a2+b2—c2)'

= tan A+tanC=2.tanB < abe + ahc =2 ahc

Tuong tu ta cO tan B ==

0,25

R(b2+c2—a2) R(a2 +b? —c2) 'R(a2+c2—b2)
= L + L =2 1
b?+c?—a? a’+b*-c? a’?+c?-b?

(:)(c2 +a’ —bz)(a2 +b? —cz)+(b2 +c? —az)(a2 +c? —bz)

:2(b2 +c? —az)(a2 +b? —c2) < at —(b2 —cz)2 +c“—(a2—b2)2 :Z(b“ —(a2 —02)2)

0,25

o a’(a’ +b* —2¢%)+(c® —b?)(c® +2b°) =0« b =c (do a’ +b? =2¢?),

két hop voi a? +b? =2¢®> = a=b =c.Vay tam giac ABC déu.

0,25

(1,0 diém)

Nhan xét. Cac ta giac BHCM, AHCN Ia cac hinh binh hanh suy ra néu goi E, F lan
luot 1a trung diém cua BC, CA thi E, F ciing twong tng la trung diém cua HM, HN.

Dodo M ZE , N EE
2 2 22

Puong thiang BC di qua diém P(4;2), M (ggj nén:

0,25
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BC: )7( 4 ?3/_ & X+y-6=0.
L4 25
2 2

AH vudng g6c véi BC suy ra AH ¢6 vipt nan =(L-1), két hop voi AH di qua diém
H(2;2)suy ra: AH :1(x—2)-1(y-2)=0< x—y=0.

Ae AH = A(a;a), CeBC=C(b;6-b).
Do F 1a trung diém AC nén:

_ Xa X
F a+b=3 a=1
2 o {77 = A1), C(24).
Yat+Ye a+6-b=5 b=2
Ye=—_-—
2
. 2 R 0,5
Do E Ia trung diém cua BC nén:
w =Xt X
E Xy = 2X. — X Xy =5
2 <:>{ °oTE T <:>{ ° =B(51).
_YetYe  Ye=2¥e-VYe (Ve=1
Ye =
2
Vay A(L1), B(51), C(24).
A
H & N
i 0,25
B E P ¢
M
(1,0 diém)
Thay 2015 =a+b+c thi bat dang thirc can chang minh c6 dang:
a(b+c)+b(c+a)+c(a+b)+622ﬁ \/b+c+\/c+a+\/a+b 0,25
bc ca ab a b c
Taco
a(b
(+c)+b(c+a)+c(a+b)+6=§ a b bcoc .
bc ca ab b ¢ a ¢ a 0,5
=b+c+2+c+a+2+a+b+2zz LAY AL PRy L
a b c
_zf[\/b+c \/c+a \/a+bj
0,25
DAu bang xay ra khi va chi khi a=b= c—20315
------------------- T —
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