PE THI OLYMPIC CAC TRUONG THPT TAY NAM NAM HOQC 2017 - 2018
Mon: Toan — Loép 10
Thoi gian lam bai: 120 phut
Cau 1( 5 diém): Giai phuong trinh, bt phuong trinh.

a. Vx?—4x+5>3-2x.
b. J2-x=1-+x-1

Cau 2(5 diém): Cho f(x)=2x" +6mx+17m’ —8(m 1a tham s0) c6 do thi 1a (P, ).
a. Timm dé f (x) >0 voi moi x thudc tap xac dinh.

b. Khi (P,) cit truc hoanh tai hai diém phéan biét c6 hoanh d¢ 1a x,;x,, tim gia tri 16n nhat, gié tri
nhé nhét ctia biéu thirc 4 = 3(x, +x,)+xx, +5.

Céu 3( 3 diém): Cho tam giac ABC ¢6 AB=c;BC =a;AC =b, G 1a trong tdm va dién tich 1a S.
- (a2 +b°+c° )

4§

Chtng minh rang: cot AGB + cot AGC + cot BGC =
Cau 4( 3 diém): Trong mit phang véi hé toa do Oxy, cho hinh vuéng ABCD c¢b6 Be A :2x—y=0.
Piém M (—3,’0) la trung diém cua AD, diém K (—2,' —2)thucf>c canh DC sao cho KC =3KD.

Tim toa d¢ cac dinh A4, B,C, D cua hinh vuong.

x(y2+1—x)+y(2x—y—1):x2y

y2—3x—4=\/x—1<x2—4y—2).

Céu 5(2 diém): Giai hé phuong trinh

. . 1 1 1
Cau 6( 2 diem): Cho x,y,zla cac s0 thuyc duong théa man —+—+—<9.
X y z

Chtrng minh rang \/x2+xy+y2 +\/y2+yz+z2 +\/zz+xz+x2 >./3.
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Cau Noi dung Piém
1 3,0 diém
(5,0 Jx? —4x+5>3-2x
diém) ~
3-2x<0
) (1) 1,5
x —4x+52>0
S
3-2x20 (1)
i ¥ —4x+5>(3-2x)
(I)<::>x>é
>
3
x<2 xs3 2 3
(1l) < 2 = 5 <:>§st5. 0,5
3x° —8x++4<0 §£x£2
A on ALz C11s 2
Vay tap nghiém cua bat phuong trinh 1a S = [E +ooj.
2,0 diém
J2—x=1-+/x-1 TXB:D:[I;Jroo)
b=1-a 1,0
biat a=+vx-1;b=32-x(a>0;beR). Ta co hé phuong trinh 2 b
a +b’ =
:>(1—a)3+a2=1<:>a3—4az+3a=0<:>(a2—4a+3)a=0
a=0
&la=3
a=1
1,0

+)a=0=b=1 gidi le(tm)
+) a=3=>b=-2 gidi leO(tm)
+)a=1=b=0 gidi x=2(tm)

Vay nghiém phuong trinh 1a x =1;x=10,x=2.




(5,0
diém)

2,5 diém

TXD: R.

Via=2>0 nén f(x)ZO‘v’xeR@ASO

4 2,5
mz—
SA<016-25m<0s| O
m<—
5
2,5 diém
f(x):Oc>2x2+6mx+17m2—8:O
A=16-25m’
p Cy . a2 N ) -4 4
(P,)cat Ox tai hai diém phén biét <> 16-25m* >0 < me <
1,0
X, +x,=-3m
Theo Viet ta co 17m* -8
XX, =———
2
A=3(x1+x2)+x1x2+5=%(17m2—18m+2)
, 2 ~ _4 4
Xét g(m)=17m* —=18m +2 trén <
e 9 —47 . L1 A
Toa do dinh / EF ,vi a=17 >0 ta c6 bang bién thién:
9
x —4 — 4
5 3
682 =38
25 25
y 1,5
-47
17
T BBT ta c6 két luan:
minA:_—94 khi m=2 ; maxA:% khi m=_—4 .
E% 17 17 E‘*ﬂ 25 5




3(3.0 | |3.0diém
diém) —
—  cosAGB GA’>+GB’> - AB> GA*+GB’ - AB*> GA’+GB* - AB’
cot AGB = — = — = =
sinAGB  2GA.GB.sin AGB 48468 4
3
1,0
2 2 2 2 2 2 ’
Twong tu cot AGC = ZAFCC =AC . ge =GB +6C =BC.
4 4
—S —S
3 3
A ——— 2(GA4+GB*+GC*)~ (4B’ + BC* + AC)
cot AGB + cot AGC + cot BGC = 7]
—S
3
4 2 2 2 2 2 2 1,0
_ 2.§(ma +m," +m, )—(a +b"+c )
s
3
’ . 2 2 2 3 2 2 2
Chung minh m,” +m,” +m, =Z(a +b" +c )suyra
cot AGB + cot AGC + cot BGC = s
4(3.0 A B bat AB=a(a>0). Tinh dugc
diém)
BM:—“*B;MK: “*/E;BKZS—”‘
2 4 4 1
! — ABMK vubdng tai M. T gia thiét tinh
duoc MK =5 = a=4.
Goi
P . ¢ B(x:2x,) = BM (=3 —2x,3-2x,); MK (1, 05
BMMK =0 x, =1= B(1;2). ’
Goi A(x;,).
2 2 2
A’ =16  |(x,—1) +(»,-2) =16 05

—8x,—-4y,=16 x,=-3
Co: 1 AM? =4 < {(x,+3) +y 2 =4 = 4T =
) 2x,—4y,=-14 Ya=
— 2 2
AR =17 \(x,+2) +(y,+2) =17




Thay toa d6 A(—3; 2) vao hé phuong trinh théa man. VaiyA(—S; 2)

C6 M (-3;0)1a trung diém AD nén D(-3;-2); AB = DC tim dugc C(1;-2).

Vay A(-3;2);B(1;2);C(1,-2);D(-3;-2).

1,0

5(2.0
diém)

x(y2+1—x)+y(2x—y—1):x2y (1)

¥ =3x—4=x-1(x-4y-2) (2)

Diéu kién xac dinh: x>1;y e R.

Tacé:(l)@xyz—x2y+x—y—(x2—2xy+y2)=0

x=1
<:>(x—y)(l—xy—x+y):O<:>(x—y)(1—x)(1+y):0<:> y=-1
X=y

0,5

TH1: x =1 thay vao phuong trinh (2):)*-7=0< y = +/7

H¢ phuong trinh ¢6 nghi¢m (O\ﬁ )(0 —\/7 )

0,25

TH2: y =—1 thay vao phuong trinh (2) =-3x-3= \/x—l(x2 + 2) v0 nghi¢m

do x >1 vé phai am; vé trai duong

0,25

TH3: x =y khi d6 phuong trinh (2) tro thanh

x2—3x—4=\/ﬁ(x2 —4x—2)(*)

Do x*—4x-2=0<x=2+/6 khong 1a nghiém ctia phuong trinh (*)

(*) x -3x—-4 il x*—3x— 4_1_\/— 1

x° —4x 2 x*—4x-2
x-2  x-2 |:x:2

= = f—
X —4x-2 x—1+1 | X’ —dx-2=+x-1+1(**)

0,5

V61 x =2 = y =2, nghi¢ém cua h¢ phuong trinh la (2;2) .

_x=5
\/ 1+2
1 Vvx—-1+1
<:>(x 5)()&'4‘1—\/j-’_zJ:O@(X—S)[X‘FmJ:O@x

Vay nghiém ctia hé phuong trinh 13 : (1\/7)(1 —\/7);(2;2);(5;5)

(**) o x*—4x-5= Jx-1- 2 (x=5)(x+1)=

=5(dox>1

0,5




(2.0
diém)

2,0 diém \/x2+xy+y2 %r\/yz+yz+z2 +\/22+xz+)c2 >./3.

Tacod /x> +xy+ )’ :\/%(x+y)2+%(x—y)2 Z?(x+y) do x>0;,y>0
. .2 |3 ) 1 » 3
Tuongty: |y +yz+z" = Z(Z+y) +Z(z—y) 27(z+y)

NP +xz+2° = \/%(x+z)2 +%(x—z)2 2?(x+z)

J3

:>\/x2+xy+y2 +\/yz+yz+z2 +\/x2+XZ+22 27(2x+2y+2z)

Hay \/x2+xy+y2 +\/yz-|—yz-|—z2 -l—\/xz-l—xz+z2 2\/§(x+y+z)

1,0

Mt khéc (x+y+z)(l+l+lj233xyz.33L
X y z \ xyz

=>x+y+z2 21(m»l+l+ls9}
1 x y oz
z

I 1
—+—+
Xy

Hay \/x2 +xy+y° +\/y2 +yz+2° +\/22 +xz+ X 2\/5( diéu phai ching minh)

C s , 1
Dau bang xay ra khi x=y=z=§.

1,0






