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CAU GIAY-THUONG TiN Man: Toan ‘
Thoi gian: 120 phat (Khéng ké thoi gian phdt dé)

Chohamsé y=x"—2x+2 (1).

a) Lap bang bién thién va vé do thi (P) ciia ham s (1).

b) Tim m dé phwong trinh —x* +2x—2—-m =0 ¢6 hai nghiém x, va x, théa man:
X <-1<3<X,.

a) Giai bat phuong trinh sau: (X2 +4X) V2X? +5x—-3>0

22X+ Xy -y’ —=5x+y+2=0
b) Giai hé phuong trinh sau: Y=Yy Y :
X+ Yy +X+y-4=0
x> —4x+m
X* —2Xx+3
Cho tam giac ABC ; dat a=BC,b=AC,c= AB.Goi M la diém tuy y.

¢) Tim m dé bat phuong trinh: -2 < <3 nghiém dang VxR ?

a) Tim gia tri nho nhat caa biéu thiuc P = MA? + MB? + MC? theo a,b,c.

b) Giasr a=+6cm, b=2cm, ¢ =(1+ J§) cm . Tinh sé do géc nhé nhat ciia tam giac ABC
va dién tich tam gidc ABC.
Trong mat phang toa dd Oxy cho hinh chit nhat ABCD. Goi H 1a hinh chiéu cua A Ién BD;
| 1a trung diém cua BH . Biét dinh A(2;1), phuong trinh duong chéo BD la:x+5y-19=0,
diém 1| 22,41
13 13
a) Viét phuong trinh tham sé duong thang AH . Tim toa do diém H ?
b) Viét phuong trinh tong quat canh AD .
Cho ba sé duong a, b, ¢ thoa min: a® +b? +¢? =1. Ching minh ring

a+b+c>3\/§.

b?+c®> c*+a®* a’+b* 2

HET



Céau 1.

HUONG DAN GIAI CHI TIET
Chohamsé y=x"—2x+2 (1).
a) Lap bang bién thién va vé do thi (P) ciia ham s6 (1).
b)Tim m dé phuong trinh —x*+2x-2-m=0 c6 hai nghiém x va x, théa man:
X <-1<3<X,.

Loi giai

a) Tap xac dinh: D=R.
Toa do dinh 1(L;1).
Hé sé a=1>0 nén ham so dong bién trén khoang (1 +o0) va nghich bién trén khoang (—oo;1).

Bang bién thién:
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b) —x*+2x-2-m=0< x*-2x+2=-m. (1)
S6 nghiém ctia phuong trinh (1) chinh 1a sé giao diém cia (P) véi duong thang d:y=-m,
trong d6(d) 1a duong thang lubn song song hoc tring véi OX .

Dua vao d6 thi (P) ta thdy phuong trinh (1) c6 nghiém théa man x, <-1<3<X, <
-m>5&m<-5.



Cau 2. a) Giai bat phuong trinh sau: (X2 +4X)\/2x2 +5x-3>0

2X2 + Xy —y>—5x+y+2=0
b) Giai h¢ phuong trinh sau: Y=y y .
X +y +X+y-4=0

2
¢) Tim m dé bat phuwong trinh: —2<X2_4ﬂ£3 nghiém ding VxeR?
X°—2X+3
Loi giai
x<-3
a) bidu kién 2x? +5x—-3>0 < e

x 1. . .
+ Tathay x=-3, x= 3 Ia nghiém cua bat phuong trinh da cho.

X< -3

+ Khi 1 thi 2x*+5x-3>0, suyra v2x?+5x—3>0 nén:
X>=

(x2+4x)\/2x2+5x—320 < x2P+4x>0 C{xg_{

x>0

Suy ra truong hop nay bat phuong trinh cé tap nghiém S, = (—oo; —4] u(% ; +ooj :

Vay bat phuong trinh c6 tap nghigm I S = (—o0;—4] u{%;jtooju{—S} .

) 2X° + Xy -y’ —bx+y+2=0
X +y +X+y-4=0
Taco: 2X°+ Xy -y’ —5X+y+2=0< y? = 2Xy+ Y+ Xy —2X* +X—2y +4x—-2=0
< y(y-2x+1)+x(y-2x+1)-2(y—2x+1)=0
y=2-X
S(Yy+x-2)(y-2x+1)=0 < .
(yex-2)y-2es)-0. V2%

Nhu thé:
_{y:Z—x
2X* + Xy —y? —5x+y+2=0 - X2 +(2-x)" +x+(2-x)-4=0
X +y?+Xx+y-4=0 y=2x-1
X2 +(2x-1)" + x+(2x-1)-4=0

) [(x=1
y=2-X y=1
2x° —4x+2=0 4
o <l x=2 .
y=2x-1 5
i 5x° —x—4=0 _ 13
5

Vay hé cé nghiém (x;y) la: (L,1); [—g;—%)



Céu 3.

c) Tacd x2—2x+3=(x—1)2+2>0, VxR nén:

-2<

x2—4x+m<3© —2x2+4x—6<x2—4x+mC> 3x*-8x+m+6>0 (1)
x> —4x+m<3x* —6x+9

X —2X+3 2x2—2x+9-m=0 (2)

Yéu cau bai toan trg thanh tim m dé mdi bat phuong trinh (1), (2) nghiém dung voi moi x
thuoc R.
Ta thiy:

(1) ding véi moi x thuoc R < A, :42—3(m+6)<0c>m>—g.

(2) diing véi moi x thuoc R < A, :12—2(9—m)30 S mg%.

Vay me(—g;z]
3 2

Cho tam giac ABC ; dat a=BC,b=AC,c= AB.Goi M la diém tuy y.
¢) Tim gia tri nho nhat caa biéu thic P = MA? + MB? + MC? theo a,b,c.

d) Giasxr a=+6cm, b=2cm, c=(1+\/§) cm . Tinh sé do géc nhé nhat ciia tam giac ABC
va dién tich tam gidc ABC.
Loi gii
a) Goi G la trong tam tam giac ABC — GA+GB+GC =0.
Tacé P=MA? +MB? +MC2 =MA +MB +MC .
MA’ = (MG +GA) = MG +2MG GA + GA’
Vi | MB’ =(MG +GB) = MG +2MG.GB + GB?

—2

MC =(W+§:’)2 — MG? + 2MG.GC +GC2

VTR VRV aa 2 2 2 2
—MA +MB +MC =3MG +(GA +GB2+GC )
Khi d6 P=3MGZ+(GA2+GBZ+GC2) va Pmin < MG2 min < MG min = M =G.

2 2 2
GA2 = &2 :ﬂ(b erc —%]:%(sz +2c*-a*)

2 2 2
Mit khéc GBZ:Emjzﬂ[a c —b—}:%(2a2+2c2—b2).

1
Suyra P =§(a2 +b?+c?).
b)
*Taco a=+/6cm, b=2cm, c:(1+J§) cm.
Vi b=min{a, b, ¢} suy ragéc B trong tam giac ABC c6 s6 do nho nhat.
Ap dung dinh Ii Cosin trong tam giac ABC , ta dugc:



Cau 4.

b?=a%*+c?—2accosB
2
2, c2_p2 6+(1+3) -4
a’+c’—b? ( ) _ 6+2\3 _\/2352450_

< cosB= - - _
2ac 2.\/5.(1+\/§) 2J6+6y2 2

Vay B=45°.

* Dién tich tam giac ABC: S :%acsin B :%\/62% :J§.

Vay S =+/3 (dvdt).

Trong mat phang toa &6 Oxy cho hinh chit nhat ABCD. Goi H 14 hinh chiéu cua A Ién BD;
| 1a trung diém cua BH . Biét dinh A(2;1), phuong trinh duong chéo BD la:x+5y-19=0,
diém | £4—1 .
13 13
¢) Viét phuong trinh tham s6 duong thang AH . Tim toa do diém H ?
d) Viét phuong trinh téng quéat canh AD .
Lai giai

a)

A D

BD:x+5y-19=0 c6 véc to phap tuyén 1a fig, =(L5).

AH 1 BD nén AH nhan véc to phép tuyén ciia BD:fig, =(15)1am vec to chi phuong cua
minh. Vay AH qua A(2;1) ¢6 véc to chi phuong 1a U, =(15) nén phuong trinh tham s6 cua
X=2+t

y=1+5t"

b) {H } =AH nBD nén toa  do H thca madn hé phuong trinh:

duong thang AH 1a: {

X=2+t X=2+t
y=1+5t & y:1+5t:>H(%;f—§).
X+5y-19=0 tzi

13

Vi | E,ﬂ 1a trung diém BH véi H 2,5 nén toa do B(4;3).
3 13 13 13

C6 AD L AB nén duong thing AD nhan véc to AB(2;2) 1am véc to phap tuyén.



buong thang AD di qua diém A(2;1) va co véc to phap tuyén E(Z; 2) nén c6 phuong trinh

tong quat 1a:2(x—2)+2(y-1)=0< x+y-3=0.
Loi gidi

a)

A D

BD:x+5y-19=0 c6 vtpt la fiy, =(1;5).
AH 1 BD nén vicp U, =Vvipt fig, =(15).
qua A(21) {

= :
vtep Uy, =(L5) [y =1+5t
b) {H}=AHNBD nén toa d6 H thoa

A X=2+t
Vay AH:{

mdn hé  phuong trinh:

X=2+t X=2+t 3 43
y=1+5t =>y=1+5t=>H| —;—|.
13 13
X+5y-19=0 t—E
13
2 Xg = 2X, —X
Vi |(£;4—1J 1a trung diém BH voi H(g;ﬁj nén toa ddo B:{ ° LT = B(43).
313 1313 Ys =2, — Yy
ﬁ:(Z;Z).
C6 AD L AB nén vipt fi,, = AB=(2;2).
uaA(21
Vay AD: a (21) <2(x-2)+2(y-1)=0 & x+y-3=0.
vtpt A, =(252)

Cau5. Cho basd duong a, b, ¢ théa man: a®+b*+c” =1. Ching minh rang

a b >3J§
b?+c? c?+a? a’+b®> 2

Loi giai:
Do a, b, ¢ >0 théamén a*+b”+c* =1 nén a, b, c<(0;1).

a b C >3\/§c> a b C >3\/§_

Taco + + > + + >
b’+c®> c?*+a® a*+b* 2 1-a* 1-b* 1-c¢* 2




3f2

—=a’ vae(0;1) ().

Ta s€ chung minh
1-a’

Thivay — 2200 2 sa(1-at) e L zafi-at)(1-a?) )

1-a> 2 33

Ap dung bat dang thire AM-GM cho ba s6 duong 2a?, (1— a’ ), (1— az) ta co:

2a2+1—a2+l—a2)3 8 4
2a’.(1-a%).(1-a? s( =— =a’(l-a%).(1-a*)<—
a’(1-2°).( a) > o = a(1-a)(1-a%) <
a(l-a
Safia)<
. . DL 1
Dau “="xay ra khi va chi khi 2a’ =1-a°’ < a=—.
’ N
Vay (*) luén dung.
b 3\/_b2 b (0:1) (2). Du“="xiyra <> b= -
1-b? NG
1 CCZ _cic2 vce(0;1) (3). Dau “=" xdy ra @C—jé.
Lay (1), (2), (3) cong theo vé ta co: a + b + ¢ >3\/§.

b’+c® c?*+a® a*+b* 2

Diu “="xayra < a=b=c=

f-



