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PE THI CHINII THUC

Cau 1. (6,0 diém)
a) Giai phuong trinh (1—-4x)Vx? +16 +2x* +2x+31=0.

45 +3-2y =y +3- 2
Jx+l+3-x= m+.{y+3 -x2

cAc giA tri nguyén clia tham s m d& h¢ phwong trinh trén ¢6 nghiém.
Cau 2. (4,0 diém)
Trong hé toa d0 Oxy cho tam gidc ABC vubng tai A4, géc toa do O la trung diém

b) Cho hé phuong trinh { m 14 tham s8). Tim tht ca

cia canh BC. Pudng phén giac trong goc B c6 phuong trinh (d):x+2y-5=0, dudng
thing AC di qua diém 7(6;2). Tim toa do céc dinh clia tam gidc ABC.
Cau 3. (5,0 diém)

Cho tam gidc ABC vudng tai A(BC=a,CA=b,AB=c), dudng cao AH, I 1a diém
thudc doan AH sao cho Al =2IH .

a) Chitng minh rang a*I4 + 26* IB+2¢*IC = 0

b) Biét goc £ACB =30, tim gi4 tri nho nhét cta biéu thirc & =2MA+3MB+JTMC,
v6i M 1a diém bit ky trong mit phing chira tam gidc.
Cau 4. (3,0 diém)

2
2) Cho ham sb f(x)= 5—2%”“7*11 (mla tham s§). Tim m d& v6i moi ab,c thi
X X

f(a), f(b),f(c) 1a do dai ba canh ca mot tam giéc.

b) Tim cdc gia tri nguyén duong cia m dé phuong trinh x?-mxy+y’+1=0 c6
nghiém nguyén duong.
Cau 5. (2,0 diém)

Cho a, b, ¢ 1a ba sb thuc duong thoa man abe =1. Tim gi4 trj 16n nhat ctia biéu thirc

1 1 1
+ +

Ja' - +2ab+4 b —b*+2bc+4 o' -c*+2ca+4
HET

o —

- Thi sinh khong duoc sir dung tai liéu.
- Giam thi khong giai thich gi thém.
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NHOM TOAN VDC

Cau 1 a: Pit £ =+/x" +16 > 4, ta c6 phuong trinh: 2¢° +(1—4x)t+2x—1 =0

1
t=-0

t=2x-1
)c>l
Vo6i t=2x-1,thi: Vx*+16 =2x-1<<" 2

¥ +16=4x" —4x+1

< (2t-1)(1-2x+1)=0=

le
le 2
= 2 S x=3 <x=3
3xP —4x-15=0 5
Y

Cau 1b: Pk 0<x<3;y>0 .
Néu x=y=0,khi do: 1+v/3 =m+~/3 < m=1eZ, thoa min.
Néu x,y #0, PT mot duge viét lai: V4x* +3 3 +3+2(V2x = [y) =0

4x’ —y 2(2x-y)
& + =0 y=2x
\/4x2+3+\/y2+3 V2x +4fy

Thay vao phuong trinh thu hai ta dugec:
\/x+1+\/3—x:m+\/—x2+2x+3<:>\/x+1+\/3—x—\/(x+1)(3—x)=m(*)
bat t=+x+1+3-x = =4+2,/(x+1)(3-x) 24=>1>2

Mit khdc: > =4+2,/4—(x-1)" <8=1<2y2. Hay: 2<1<22

-4

Khidotaco - =m < 2m=—1*+20+4(*¥),v6i 2<1 <22

Xétham sb: f(1)=—>+2+4, €[ 2,242

Lap bang bién thién, phuong trinh (**) c6 nghiém khi:
42-4<2m<4=202-2<m<2.



Cau 2: Duong thing qua O vudng goéc v6i phan gidc goéc Bcd phuong trinh tong quat:
(A) :2x—y=0.
Goi H la giao diém cua (A)va (d), thi toa do diém H 1a nghiém cua hé phuong trinh: = H (1,2).
Duodng thang (A) cit 4B tai K, khidé O,K ddi ximg nhau qua H , do d6: K (2;4)
+Goi diém B(5-2b;b),do O la trung diém BC nén C(2b-5;-b).
+ KB(3-2b;b—4) vuong goc véi IC(2b—11;~b~2), khi dé:
KB.IC =0 (3-2b)(2b—11)+(b—4)(~-b-2) =0 b* —6b+5=0 < E:;
+V6i b=1= B(3;1);C(-3;-1).
- BPuong thang AB di qua B,K nén c6é phuong trinh tong quat: 3x+y—-10=0.
- BPuong thang AC diqua C,I nén c6 phuong trinh tong quat: x—3y =0.

3x+y=10

+ A 1a giao diém cua hai duong thing AB, AC nén c6 toa do 1a nghiém cua hé: { = A(3;1)

x=3y=0
loai do trung véi diém B
+Véi b=5= B(-55);C(5;-5).

- Puong thing AB di qua B,K nén c6 phuong trinh tong quat: x+7y—30=0.

- Puong thaing AC di qua C,7 nén c6 phuong trinh téng quat: 7x— y —40=0.

+ A 1a giao diém ctia hai dudng thing 4B, AC nén co toa d6 la nghiém cua hé: = A(% %)

Cau 3. Ta co: ﬂz%ﬁz%(ﬁ+ﬁ)

BA* — B4 —

Mit khic BH.BC = BA® < BH =~—=> BH = —— BC =~ BC
BC BC? a’
2 2
Do do: AI:zAH:g(ABJrBH):%AB+2—CZ.BC:E(IB—IA)+2—CZ(IC—IB)
3 3 3 3a 3 3a
. 2la -c . .
<:>AI=(—2)IB+2LIC—2LIA
3a 3a? 3a?
2a° \— : 2c = 2
= 5 IA+—IB+—IC 0 < a’IA+2b*IB+2¢IC =0 (dpcm)
3a 3a? 3a’
Do ACB =30" nén BC =2¢;CA = c+/3 . Khi do:
2 2 4
S Ali .AC2:3c IR 3
AB*+ AC*  4C
i =2 izi IH_lAHzﬁ
3 372 3 3 6
Ngoaira: BH.BC = AB> = BH :§:> CH :3?0. Theo dinh 1i Pitago thi:
BB I = |+ 3¢ _ C‘/— IC=~NCH* + IH* = _al21

4 36 36 3



Ta thay:
a® JAMA+2b* IB.MB +2¢* IC.MC > a* IA.MA + 2b* IB.MB + 2¢* I1C.MC
Lai co:
a’ JA.MA +2b* IB.MB +2¢* IC.MC =
- az.ﬂ.(ﬁ —W) +2b2.ﬁz.(ﬁe —W) ¥ 2c2.ﬁ(ﬁ —W)
=24 42D IB: + 262 ICE — IM (az.ﬁ +2b* IB + 2&?:)
=a’.I4> +2b* IB* +2¢° IC* (Theo cau a)

2 2 2
Hay: 4cz.£.MA + 2.3cz.£.MB+ 2&£MC > 4023 10302 3 o2 2l
3 3 3 9 9 9
< 2MA+3MB+~TMC > 43¢

Dau bang xay ra khi M tring I. Vay mink = YNEYS

2
Ciu da. Byt y=" "™+

x +x+1

f(a); £ (b); f(c) 1add dai ba canh cua mdt tam gide v6i Va,b,c thi
y>0,VxeRo x> +mx+1>0,VxeR < -2<m<?2

+ f(a); £(b): f(c) 1ad6 dai ba canh tam giac nén diéu kién trong duong véi: min y+min y > max y

X +mx+1

Taco y=—
X +x+1

< (y-1)x*+(y—m)x+y-1=0 (1)

<:>y(x2+x+1):x2+mx+l

+Néu y =1 théa min

+Néu y #1, phuong trinh (1) ¢6 nghiém khi va chi khi
(y=m) =4(y-1) 20 (y+m-2)(3y-m-2)<0 (2)

m+2

+ Truong hop 1: >2-m< m21.Khido:

(2)<:>—m+2£y£m+2

m+2 .
:maxy:T;mmy:—m+2

m+2 10 10

Vay (*)2m+4> <:>m<7:>1£m<7

m+2

+ Truong hop 2: <2-m<< m<1. Khido:

2 : 2
m;— Sys—m+2:>maxy:—m+2;m1ny:mJr

(2)=

2m+4

Vay (*
ay (*) 3

2 2
>—m+2<:>m>g:§<m<1

Két hop hai truong hop, cac gia tri tham sé m théa man la: % <m< %

Cau 4b. Trong tit ca cac nghiém ciia phwong trinh, gia st (xo; yo) la mdt ngiém cua phuong trinh va
thoa man: (x, + y, ) nho nhét véi x, <y, (do vai tro binh dang ctia x,y) (1)

+ Xét phuong trinh bac hai an y: y* —mx,y +1+x; =0 (2)

Ta théiy ¥, 1a mot nghiém, goi y, 1a nghiém con lai. Khi d6 theo dinh li Viet:

Yo+ =mx, Je o \
, . .tathdy y, nguyén duong, tir (1) suy ra: y, <y,

Yo =x5+1



+ Néu ¥, =X, thi tir phuong trinh ban dauta co m :2+%.
0
DomeN nén x; =l x,=1=>m=3.
Nguoc lai v6i m =3 thi phuong trinh ¢6 nghiém (x;y)=(11).
+Néu y, = y,( PT (2) c6 nghiém kép), khi do:
YO-)’l:yg:x§+1:>(yo_xo)(%+xo):1
Do 0<x,<y,,nén y,—x, =y, +x,=1=x,=0;y, =1, loai do xe N’
+Néu x, <y, <y, thi y, >x, +1y, >x,+2
Suyra: x; +1=y,.0, = (x,+1)(x,+2) = x5 +12x; +3x, +2 < 3x,+1<0, khong xay ra.
Vay: m=3
Cau 5. Xét: a*-a’ —2a+2=a"(a’ -1)-2(a-1)=(a-1) (a’ +2a+2)20
Dau=xdyrakhi a=1.
Nén: a' -a’-2a+2>0a' —a* +4>2(a+1) < a' —a’ +2ab+4>2(ab+a+1)
1 < 1
\/a4—a2+2ab+4_\/2(ab+a+1)
Tuong tu, suy ra: P < ! + ! + 1
\/2 ab+a+1 \/2(b0+b+1) \/2(ca+c+1)

Do do:

Theo bét dang thirc Bunyakovsky ta c6:

P<— ! + ! + !
\/_ ab+a+1 bc+b+1 ca+c+l)’

Lai ¢6 abc =1 nén: P<— ( 1 al;c abc j
2 ab+a+1 bc+abc+abc ca+c+abc

13( 1 1+a+ab \f
\/5 ab+a+1 1+ab+a a+1+ab \/_ ab+a+1

Dau bang xay ra khi: a=b=c=1. Vay: P =\/;.

max
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