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SO GD&PT VINH PHUC KY THI CHQN HSG LOP 10 THPT NAM HQC 2012-2013
PE THI MON: TOAN
(Danh cho hec sinh THPT khong chuyén)
Thoi gian 1am bai: 180 phut, khdng ké thoi gian phat dé

PE CHINH THUC

Cau 1.

.. 1 1
a) Giai phuong trinh =+
X \J2-x?
b) Cho phuong trinh bac hai x* —2mx+m?—2m+4=0 (x laanva m latham sb). Tim tat ca céc
gia tri thyc cuia m sao cho phuong trinh da cho c6 hai nghi¢m khéng am x;, X,. Tinh theo m

=2 (XGD)

gia tri cua biéu thirc P =[x, +4/x, vatim gié tri nho nhét cua P.

X2 —xy+y*+x-2y=0

X, [
2X—Xy+y=2 ( ye )

Cau 2. Giai h¢ phuong trinh: {

Cau 3. Cho a,b,c 1a d6 dai ba canh caa mot tam giac khong nhon. Chitng minh ring

1 1 1
(a2+b2+c2)(¥+F+C—ZJ21o

Céau 4.

a) Cho tam gidc ABC, nhon, khdng can va noi tiép duong tron (O;R). Goi G va M lan luot Ia
trong tam tam giac ABC va trung diém canh BC. Ching minh rang néu duong thang OG vuédng
goc véi duong thang OM thi AC? + AB? +2BC? =12R?.

b) Cho tam gi4c ABC c6 do dai cac duong cao ké tir dinh A, B, C lan Iuot 1a m, n, p. Tinh d6 dai
cac canh AB, BC, CA theo m, n, p.

¢) Trong mit phang véi hé truc toa o Oxy, cho tam giac ABC c6 phuong trinh duong thing
chira duong cao ke tur cac dinh A, B, C lan luot co phuong trinh 1a

X—2y=0,x-2=0, x+y-3=0.
Tim toa do cac dinh A, B, C, biét ring ban kinh dwong tron ngoai tiép tam giac ABC bing +/10
va dinh A ¢6 hoanh do am.

Caub.

Cho tir giac 16i ABCD va mot diém M nam bén trong tir giac d6 (M khong nam trén cac canh
cia tr giac ABCD). Chang minh ring ton tai it nhit mot trong cac goc

MAB, MBC, MCD, MDA ¢ s6 do khong I6n hon 45°.
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Thi sinh khéng dwoc sir dung tai liéu va may tinh cam tay.
Cén bg coi thi khéng gidi thich gi thém.

SO GD&PT VINH PHUC KY THI CHON HSG LOP 10 THPT NAM HQC 2012-2013
(de an c6 03 trang) DAP AN MON: TOAN
(Danh cho hgc sinh THPT khéng chuyén)

I. LUU Y CHUNG:

- Hudng dan cham chi trinh bay mét céch giai véi nhitng ¥ co ban phai cd. Khi chdm bai hoc sinh lam
theo cach khac néu dung va dua y thi vin cho diém ti da.

- Piém toan bai tinh dén 0,25 va khong lam tron.

- Véi bai hinh hoc néu thi sinh khdng vé& hinh phan nao thi khéng cho diém tuong tng véi phan do.

II. DAP AN:
Céu N@i dung trinh bay Pi¢m
1(3d) | L.a (1,5 diém)
. x#0 0,25
Didu kién: , & Xe (—\/E;O)U(O;\/E)
2—-X">0
Piat y =+/2—x* >0. Thay vao ta dugc: §+%:2. Do d6 ta c6 hé phuong trinh:
X +yi=2 . 2
1, @{X +y QZQ{(XHI) —2xy =2 0,5
” y— X+Y=2Xy x+y:2xy
{x+y=2
2— — 7 = X =l
(x+y) —(x+y)-2 0 _ |y 0,25
X+ Y = 2Xy x+y=-1
xy =-0,5
X+y=2 y=2-X x=1
+) 9, < 0,25
xy=1 X°—2x+1=0 y=1
x—_l_\/§
X+y=-1 X=-1-y )
+) = , & (do y>0)
xy =-0,5 2y*+2y-1=0 J3-1
. 0,25

2
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Vay phuong trinh da cho c¢6 tap nghiém la S ={

—1—@1}
=,

1.b (1,5 diém)

Phuong trinh x* —2mx+m? —2m+4=0 (1) c6 hai nghiém khong am
A'=m’-m*+2m-4>0

0,75
&95=2m=>0 Sm>2,
P=m>-2m+4>0
Theo dinh ly Vi-étta cd x, +x, =2m;xx, =m*—2m+4. Do d6
0,5
2 2 !
B = () =k 2 = fam+2,f(m-17 +3
Do m>2=>/x +./X, > /8. Déu ding thac xay ra khi va chi khi m=2. 0.25
2(2d) | bat z=y-1, thay vao hé ta duoc:
2 2
{xz—xz+22=1© (x+12) —3xz=1® (x+2)"=3(x+2)+2=0 05
X—=Xz+z=1 X+2-1=xz X+2-1=xz
{x+z=2
X+2=2
xz =1
& {x+z:1 &
XZ=X+z-1 x+z=1
- xz=0 0,5
4 X+2=2 Z2=2-X x=1 x=1
& = S
xz=1 x> —2x+1=0 z=1 y=2 0,25
X+z=1 z=1-X x=1z2=0 x=1y=1
+) = = =
xz=0 x2—x=0 x=0,z=1 |x=0,y=2 05
Vay hé phuong trinh ¢6 tap nghiém 1a S ={(1,2),(1,1),(0;2)} 0,25
3(1d) | Doa,b,c 1a do dai ba canh cua mot tam giac khdng nhon nén c6 mot trong céac bat dang
thuc sau xay ra: a’> >b” +c%, b*> >¢® +a’,c*> >a* +b*. Gia sa a®> >b? +¢?, khi d6 ta co: 0,25
2 2
(a2+b2+cz)(i2+bi2+i2j=1+a2(biz+i2j+b +2C +(b2+02)(bi2+i2j
a c c a c
A b2 4 o2 0,25
>1+a’ . ———+ +2C +4
b +c a
3a’ a®>  b’+c? \/ a® b’+c?
=1+ + + +4>1+3+2 . +4=10. Do d¢
b’+c® b*+c® &’ b*>+c* a’ 00 05
(a2+b2+c2)(%+b—12+ci2]210.
4(3d) | 4.a (1,0 diem) ,
Ap dung quy tac trong tdm va quy tac trung diém ta co:
0,25




Gia Suv Song Hanh https://trungtamgiasunhatrang.com/

@=w,m=%,midé

_—— —  ——\ [ ——

0,25
< OAOB +0OAOC +20B.OC +2R?* =0

a+b -(a-b)  |*%
@%(ZRZ —ABZ)+%(2R2 —AC?)+2R*~BC*+2R* =0(chiy ab= )

< AB? + AC? +2BC? =12R? 0,25

4.b(1,0 diém)

a+b=c 2S 2S 2S 0,25

Kihiéu a=BC,b=CA,c=AB,p= . Khi d6 ta ¢ a:H’b:T'C:_

Theo c6ng thuc Hé — rbng ta co:
S= - -b)(p-
Jp(p-2)(p-b)(p—c) 025

@432st(1+1+£jzs(_1+z+1jzs(1_1+1]23[1+1_1]
m n p m n p m n p m n p

& 45 =45’k < S :%,trongdé

0,25
\/[1 1 1][ 1 1 1)(1 1 1](1 1 1}
k= J| =+=+=| ——+=+=|| =—=+=|| =+=-=
mn p/lmn p/ilm n p)im n p
Dodé a=—2,b=2 c=2. 0,25
nk pk
4.c (1,0 diém)
Do BC vudng goc vai duong cao ké tir A nén BC c6 dang 2x+y+c=0. Toa do dinh B la
. 2X+y+c=0 X=2
nghiém cua hé = = B(2;-c-4),
x-2=0 y=—C-4 025
toa do C la nghiém cua hé phuong trinh ’
2X+y+c=0 X=—C-3
& = C(-c-3;c+6).
X+y-3=0 y=Cc+6
AB di qua B(2;—c—4) vavudng goc véi duong cao ké tir C nén
AB: 1.(x—2)-1.(y+c+4)=0< x—-y-c—-6=0.Toadd dinh C la nghiém cua hé 025
X—y—-c—-6=0 X=2c+12
& = A(2c+12;c+86).
X—2y=0 y=Cc+6
Theo gia thiét ta co
AB.AC.BC AB.AC.BC AB.AC
10=——""=J10= = =2410
vio 4S 5. vio 2.d(ABC).BC ~ d(ABC) vio .
2¢+10)° +(2¢ +10)°.|3c +15 c=_7 ’
<:>\/( )+ ) |=2\/E<:>|C+5|=2<:>
[dc+24+c+6+| c=-3
J5
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+) Néu c=-7= A(-2;,-1),B(2;3),C(4;-1).
+) Néu ¢ =-3= A(6;3),B(2;-1),C(0;3) khong thoa man hoanh do cua A am.
Vay A(-2;-1),B(2;3),C(4-1).

0,25

51d)

Gia sir min{MAB, MBC, MCD, MDA} > 45° (1).

cosMAB  MA’+ AB*—MB? MA?+ AB? — MB?

Taco cot MAB =— = - =
sinMAB  2.MA.AB.sin MAB 4S8

0,25

MA’ + AB® — MB?
i , 4SMAB
Tuong tu ta dugc céc bat dang thirc sau day :
MB? + BC? —MC? <4S,,,. (3)

MC? +CD? -MD? < 4S,,., (4)

MD? + DA? - MA? < 4S, ., (5)

Két hop véi (1) ta dugc <c0t45° =1=> MA? + AB? —MB? < 4S,,,5 (2)

0,25

Cong theo vé cac bat dang thuc (2), (3), (4), (5) ta duoc:
AB? + BC? +CD? + DA’ < 4(Spg + Swec + Swep + Swoa ) =4S peeo (6)

0,25

Mat khac ta lai co:

AB? + BC? + CD? + DA? > 2AB.BC + 2CD.DA > 4S .. + 4S5, =4S 550 » MaU thuan véi
(6). Do d6 gia sir ban dau la sai suy ra ton tai it nhat mot trong cac goc

MAB, MBC, MCD, MDA ¢4 sb do khong 16n hon 45°.

0,25




