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Chuyén dé: HAM SO VA PO THI
Bai 3: DAU CUA TAM THUC BAC HAI-BAT PHUONG TRINH BAC HAI
PHAN 1: DAU CUA TAM THUC BAC HAI
A.TOM TAT LY THUYET.
1. Tam thirc bac hai
Tam thirc bic hai (351 voi x) 12 biéu thirc dang ax® +bx+c . Trong d6 a,b,c 1a nhimg s6 cho
trudc voi a=0.
Nghiém cua phuong trinh ax® +bx+c¢ =0 duoc goi 1a nghiém ciia tam thirc bdc hai
f (X) =ax’ +bx+c; A=b?—4ac va A'=b"—ac theo thir tr dugc goi 1a biét thirc va biét thic

thu gon ctia tam thirc bac hai f (X) =ax’ +bx+c.

2. DAu ciia tam thirc bac hai
DAu ctia tam thurc bac hai duge thé hién trong bang sau

f (x)=ax’+bx+c, (a=0)

A<0 a.f(x)>0, vxeR

b
= f 0, Vxe R\{——
A=0 a.f(x)> X e { Za}

af(x)>0, Vxe&(—o0; X )U(X,;+)
A>0

a.f(x)<0, ¥xe(x; X,)

Nhén xét: Cho tam thirc bac hai ax® +bx+c
a>0
A<0

a>0

: e axX’+bx+c>0,VxeR <
A<O

e ax’+bx+c>0,vxeR <:>{

a<0
A<0

a<0

: e X’ +bx+c<0,VxeR <
A<O0

e ax’+bx+c<0,VxeR <:>{

B. CAC DANG TOAN VA PHUONG PHAP GIAL
DANG TOAN 1: XET DAU CUA BIEU THUC CHUA TAM THUC BAC HAL
1. Phwong phap gidi.
Duya vao dinh li vé ddu cua tam thirc bac hai dé xét diu ciia biéu thire chira né.
* Pdi v6i da thirc bac cao P(x) ta lam nhu sau

e Phan tich da thic P (X) thanh tich cac tam thurc bac hai (hodc c6 ca nhi thirc bac nhét)
e Lap bang xét diu cua P (X) . Tr 46 suy ra ddu ctia nd .

P(x)

Q(x)

* DOi v6i phan thire (trong d6 P(x), Q(x) 1a céc da thirc) ta 1am nhu sau

e Phan tich da thuc P (X), Q(X) thanh tich cac tam thirc bac hai (hodc c6 ca nhi thirc bac nhét)

e Lap bang xét ddu cua % . Ttr @6 suy ra dau cia no.
X
2. Bai tap tw luan

Vi du 1: Cho d6 thi cta tam thirc bac hai f (x). Hay tim nghiém va lap bang xét ddu cua f (X)
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Loi giai:
a) Po thi cét truc hoanh tai hai diém c6 hoanh dd x =1, x=3 nén f(x) c6 hai nghiém phan biét
x=1 x=3.

Tir do thi ta suy ra:

f(x) >0 khix e (—0;1) U (3;+x)

f(x) <0 khix e (1;3)
Do d6 ta c6 bang xét dau cua f (X)
Do d6 ta c6 bang xét dau cua f (X)

X —o0 2 3 +00

f(x) + 0 - 0] +
b) Pb thi tiép xtic véi truc hoanh tai diém c6 hoanh d6 x=2 nén f(x) cé mot nghiém x =2
Tir do thi ta suy ra:

f(x)<0,vx=2.

f(x)=0= x=2.
X —© 1 +00
f(x) -0 _

Vi du 2: Xét dau cac tam thirc bac hai sau:

a) 3x* —4x+1 b) x*+2x+1

c) —x*+3x-2 d) —x*+x-1

Loi giai:
a) D& thay f(x)=3x*-4x+1c6 A’=1>0,a=3>0 vaco hai nghiém phan biét x, =%;Xz =1.

Do d6 ta c6 bang xét dau f x :

$|_°O 1 + o

)+

O || =

_ 0 +

Suyra f(x)>0 véi moi Xe(—oo;%ju(l;+oo) va f(x)<0 véi moi XE(%;].].

b) g(x)=x*+2x+1c6 A=0va a=1>0 nén g(x) co nghiémkép x=-1 va g(x)>0 véi
moi X #-—1.



c) D& thay h(x)=—-x*+3x-2 ¢ A=1>0,a=-1<0 vacd hai nghiém phan biét x, =1x, =2.

Do dé ta c6 bang xét dau h(x):

s — o0 1 2

h(z) - 0 + 0 —

Suy ra h(x) <0 véi moi x e (—o0;1)U(2;+0) va h(x)>0 véi moi xe(12).
d) k(x)=—x*+x-1c6 A=-3<0va a=—-1<0 nén k(x)<0 véi moi xeR.
Vi du 3: Xét dau tam thuc:
a) f(x)=—x*+5x-6
b) f(x)=2x*+2x+5.

Li giai:
a) f (x) c6 hai nghiém phan biét x, =2, x, =3 vaco hé s6 a=-1<0.

Ta co bang xét dau f (x)

X —0 2 3 +od)

f (x) -0+ 0 -

b)Tam thic c6 A'=-9<0 vahéso a=2>0 nén f(x)>0, vxeR

2_ —
Vi dy 4: Xét déu bidu thic f (x)= 2"2—)‘41
X_
Loi gii:
x=_1
Tacd 2x°—x-1=0<|" 2 :xX*-4=0<x==42
x=1
Bang xét dau f (x)
1
22 —x — 1 + 0 - 0 * +
2 —4 + 0 — — — 0
f(z) + - 9 + 0 -

Vidu5: Tim x dé biéu thuc : f (x):(3x—x2)(x2 —6x+9) nhan gia tri duong

Loi giai:



Xx=0
Taco 3x2—x2:0©{ 3 - X2 —6x+9=0<=x=3
X =

Lap bang xét diu ( Hoic st dung phuong phap khoang) taco x € 0;3 .

2_
Vi dy 6: Xét ddu biéu thic: P x =x— - 2T0
—x"+3x+4
Loi giai:
, —x4+6 - 42¢245¢r—6 x—1 —x*+x+6
Taco x——; = - _ .
—x"+3x+4 —x"+3x+4 —x"+3x+4
A 2 x:_z 2 x:—l
Taco —x"+x+6=0«< ,— X" +3x+4=0«<
Bang xét ddu
X —o0 =2 —1 1 3 4 4~
x—1 - | - | - 0 + I + 1 +
—X*+x+6 -0 + I + 1 + 0 - 1 =
—x* 1 3x 14 — — 0 + | + |+ 0 -
_ —x+6
—x* 4 3x+4 -0 + Il - 0 + 0 - Il +
x2—_x+6
Suy ra x ———————— duong khi va chi khi x€ —2;—-1 U 1;3 U 4;+o0 ,
—x"+3x+4
x> —x+6
x———5———— amkhivachikhi x€ —oc;—2 U —1;1 U 3;4 .
—x"+3x+4

Vi du 7: TUy theo gia tri caa tham s6 m, hdy xét dau cua cac biéu thac f (x) = x* +2mx +3m—2
Loi giai:

Tam thac f(x) c6 a=1>0va A'=m’-3m+2.

*Néul<m<2=A'<0= f(x)>0 VxeR.

. |m=1
*Néu{ 2:>A'=0:>f(x)20 VxeR va f(x)=0< x=-m
m=
m> 2

* Néu {m<1 = A'>0= f(x) cd hai nghiém

X =—m—+m?-3m+2 Vva x, =—-m++/m’—3m+2. Khi d¢:
+) f(X) >0 xe (-5 %) U (X,;+0)
+) f(X)<0< xe(X;X,).
3. Bai tap tric nghiém:
Vidu 1: Xét dau cta cac tam thirc sau

a) 3x* —2x+1
A. 3x* =2x+1>0, Vxe R B. 3x* —=2x+1>0, Vxe R
C. 3x*—2x+1<0, VxeR D. 3x* —2x+1<0, VxeR

b) —x*+4x+5



A. —x* +4x+5>0< xe(-15)

C. -X* +4x+5>0 < x e(—0;-1)U(5;+»0)

) —4x* +12x-9

A. —4x*+12x-9<0 Vx e R\{—g}

C. -4x*+12x-9<0 VXER\{g}

d) 3x* —2x-8

A 3x*-2x-8<0 < XE(—@;—%)U(2;+OO)

C. 3X2—2X—8<0C>X€(—%;2j

e) 25x° +10x+1

A. 25x* +10x+1>0 Vx e R\{%

C. 25x* +10x+1<0 Vx e R\{%}

f) —2x* +6x-5

A. -2x*+6Xx-5>0VxeR
C. 2X>+6x-5>0VxeR

o8]

. —X*+4x+5<0< xe(-1L5)

. —X*+4x+5<0 < x e (—0;-1)

. —4x?+12x-9>0 VXeR\{g}
3
2

. —4x?2+12x-9>0 VXER\{— }

. 3X2—2X—8<O<:>X€(—oo;—%j

) 3X2—2X—8>O<:>X€(—%;2]

. 252 +10x+1<0 VXER\{—%}

. 25x% +10x+1>0 Vx e R\{—%}

—2X* +6Xx—-5<0 VxeR

D. 2x>+6x-5<0VxeR

a)TacO A'=—2<0,a=3>0 suyra 3x’ —2x+1>0, VxeR

X =
b) Ta co —x2+4x+5:0c>[

Bang xét dau

X

—00

5

+00

—x%> +4x+5

Suyra —x* +4x+5>0< xe(-15) va —x* +4x+5<0 < x & (—o0;—1)U(5;+0)

c)Tacd A'=0,a<0 suyra —4x*+12x-9<0 VXER\{%}

d) Tacd 3x*-2x-8=0<

Béng xét déu

X=2

X=—=



X —0 —% 2 +00
3x*-2x-8 + 0 - | +

Suy ra 3X2—2X—8>0©XG(—OO;—%jU(Z;_i_OO) va 3X2_2X_8<0C>X€(—%;2j

e) Tacd A'=0,a>0 suyra 25x* +10x+1>0 VXER\{—%}

f)Tacd A'=—1<0,a<0 suyra —2x*+6x-5<0 VxeR
Nhdn xét:

Cho tam thirc bac hai ax® +bx +c . Xét nghiém ctia tam thirc, néu:

* V06 nghiém khi d6 tam thirc bac hai f (X) =ax’ +bx+c cung dau v6i a vi moi X

* Nghiém kép khi d6 tam tharc bac hai f (X) = ax® +bx+c cung ddu voi a véi moi x = —2£
a

* C6 hai nghiém f (X) cing dau véi a khi va chi khi X € (—o0; X, ) U(X,;+o0) (ngoai hai

nghiém) va f (X) trai ddu véi a khi va chi khi x e (X1; X2) (trong hai nghiém)(ta c6 thé nhé cau

la trong trai ngoai cung)

Vi du 2: Xét ddu cua cac biéu thirc sau

a) (—x2 +X —1)(6x2 —5x +1)

A. (—xz + x—1)(6x2 —5x +1) duong khi va chi khi x e (%%j

B. (—x* +x—1)(6x* ~5x-+1) am khi va chi khi XE(E;EJ
3'2

C. (—x* +x—1)(6x* —5x+1) duong khi va chi khi xe [—oo;%j U(%&wj

D. (—x*+x—1)(6x* —5x+1) am khi va chi khi xe (—oo; 1)
3

X2 —Xx—2
—X*+3x+4
2_ J—
X 7X72 am khi vachi khi x<(2;4),
X" +3x+4

X —X—2 .

B. ————— duong khi va chi khi Xe(2;4),
—X“+3x+4
X =X2 fong khi va chi khi xe(—o5-1) U(~1:2)

- —x?+3x+4 8 ’ '

X>—x—-2 o _ _
D. ———— amkhi vachi khi xe(-12)u(4;+x).
—X°+3x+4

c) x*—5x+2



A. x* —5x+2 am khi va chi khi X & (-1-v2;-1+2}u(2;+0)
B. x*—5x+2 duong khi va chi khi xe(—l—ﬁ;—1+ﬁ)
C. x*—5x+2 am khi va chi khi XE(—l—JE;—1+J§)

D. x* ~5x+2 duong khi va chi khi X & (~1-+2;-1++2) L (2;+0)

2_
d) X_XZ—X_"6
—X“+3x+4
2_
A x——X X0 gromg khi va chi Khi X & (~2;-1) U (4;-+0)
—X“+3x+4
2_
B. X_xz—x+6 duong khi va chi khi x € (4;+e0)
—X“+3x+4
2_
C. x— X X8 4y kni va chi khi x & (—o0;-2)U(3:4)
—X“+3x+4
2_
D. x— X X*8  am khi va chi khi x € (—0:-2)U(~1:1)U(3;4)
—X“+3x+4

Loi giai:
a) Tacd —x*+x—-1=0 v6 nghiém, 6x2—5x+1:0<:>x:% hoidc x:%

Bang xét dau

X 1 2
—© = Z +00
3 3
—x*+x-1 - 0 - | _
6x> —5x+1 + | - 0 +
(—x* +x-1)(6x* —5x+1) - 0 + 0 -
Suy ra (—x* +x—1)(6x* ~5x+1) dwong khi va chi khi x € 1.1
32
2 2 A o e 1 1
(—X +X—1)(6X —5X+1) am khi vachikhi xe —oo,g U E,+oo
. X=- ) X=-1
b) Taco X" —-x-2=0< , =X +3X+4=0< 4
= X =
Bang xét dau
X —0o0 -1 2 il +00
X2 —x—2 + 0 - 0 + |
—x*+3x+4 - 0 + | + 0
X>—xX—2
—X2 +3X+4 - I - 0 + I
X*—X— o _ X*—x-2 e
Suy ra duong khi va chi khi x€(2;4), ————— am khi va chi khi

—X* +3x+4 —X* +3x+4




X € (—o0;—1) U (=1 2) U (4;+0).
c) Taco x3—5x+2=(x—2)(x2 +2x—1)

Tacod X2 +2x—1=0< x=—1+2
Bang xét ddu

X o0 -1-2 —1++2 2 +o0
X—2 - 0 - 0 - |
x? +2x-1 + 0 - | + 0
X3 —5X+2 - 0 + 0 - 0 +

Suy ra x* —5x+2 dwong khi va chi khi XE(—l—\/E;—1+\/§)U(2;+OO), x° —5x+2 am khi va

chikhi Xe (—oo;—l—ﬁ)u(—1+ ﬁ;z) .

. X —x+6  xt+2x+5x—6 (x—1)(-x*+x+6)
d) Taco x——; = > = >
X" +3x+4 X" +3x+4 X" +3x+4
Taco —x2+x+6=0<:{x__ ,—x2+3x+4=0<:{x:_1
X=3 Xx=4
Béng xét dau
X —00 -2 -1 1 3 4 +00
x-1 - -1 -0 |+ |+
—X2+Xx+6 - 0 + [ + o - | -
—x*+3x+4 -/ -0+ | + | + 0 -
‘. X’ —X+6
—x*+3x+4 -0 + | - 0 + 0 - | +
Suy ra x=— =X+8_ 4iomg khi va chi khi x € (~2~1) U(L3) U (4-0), x-S X8 4
—X* +3x+4 —x* +3x+4
khi va chi khi X € (-0;—2)U(-L,1)U(3;4).
4-Bai tap trac nghiém luyén tap.
Cau 1: Xét ddu cac tam thirc sau
a) f(x)=-2x"+3x-1
A £(x)<0 @Xe(%;l); B. f(x)>0 @Xe(—oo;%)u(l;m).

C. f(x)<0 @Xe(—oo;%)u(lﬁoo). D. f(X)<0<:>X€(—oo;%).

b) g(x):%xz—x+1
A. g(x)>20,vxeR B.g(x)>0,vxeR C.g(XxX)<0,vxeR D.g(x)<0,vxeR
¢) h(x) =—2x*+x-1.

A. g(x)>0 ¥xeR. B. g(x)<0 ¥xeR.
C.g(x)>0 ¥xeR . D. g(x)<0 ¥xeR.



Loi giai:
a) Tam thac f(x) c6 a=-2<0, cb hai nghi¢m XF%? X, =1
* £(x)>0 (trai déu voi a) @Xe(%;l)
* f(x) <0 (cing dau vdi a) < x e (—oo;%)u(l; +0) .

b) Tam thic g(x) co a:%>0,cé A=0 = g(x) >0 (cung dau vai a) w%va g(%):o.

¢) Tam thirc g(x) c6 a=—-2>0,c6 A=-7<0 = g(x) <0 (cung diu véi a) VXxeR .
CAu 2: Xét dau céc biéu thuc sau
a) f(x)=(x*—-5x+4)(2-5x+2x%)

A.
X % 1L 1 2 4 oo
2
X2 —5x+4 + |+ 0 - | -0 +
2X% —5X+2 + 0 - | + 0 + | +
) ¥ 0 + 0+ 0 - 0 =
B.
X o L 1 2 4 o0
2
x? —5x+4 + | + 0 - | + 0 +
2x2 —5X+2 + 0 + [ - 0 + | +
f(x) + 0 - 0o + 0O + 0 +
C.
X L 1 2 4 oo
2
x* —5x+4 + | + 0 + | -0 +
2x? —5X+2 + - |+ 0 + | +
) ¥ 0 + 0 - 0 +
D.
X L 1 2 4 oo
2
X2 —5x+4 + |+ 0 - | -0 +
2x% —5x+2 + 0 - | - + +
) ¥ 0 - 0+ 0 - o0 =+
b) f(x)=x*-3x-2- 2 f3x .
A.
X —0 -1 0 1 2 3 4 +00

x? —3x + |+ 0+ | - | -0+ | +




x> —-3x—4 + 0 — | + | -1 - 0 =+
x?—3x+2 + | + |+ 0 0 I
f(x) + | -0+ - || 0 — | +
B.
2 1 0 1 3 4 +00
X -3 oy 0 ~0 + | +
x?-3x—4 + 0 — | — | -1 -0 +
X? —3x+2 T |+ |+ 0 0 T+
f(x) + | -0+ — | +0 — | +
C.
2 1 0 1 3 4 +00
x? —3x + |+ 0 — | Y0 ¢ |+
x?—3x—4 ¥ 0- |- | - |+ -0 +
X2 —3x+2 T | + |+ 0 0o+ + | =+
f(x) + | -0+ — || +0 — || +
D.
X - 1 0 1 3 4 400
X" 3 1+ 0 - —0 + | +
x> —-3x—4 + 0 - | — | = -0 =+
X? —3x+2 T | + |+ 0 0o+ + | =+
f(x) + | -0+ — || +0 — || +
Loi giai:
a) Tach: x> —5x+4=0<x=Lx=4
2—5x+2x2=0<:>x=2;x:%
Bang xét dau:
X w1 . A -
2
x? —5x+4 + | + 0 I "
2x* —5x+2 + 0 _ | 0 ] "
f(x) + 0 -— 0 + 0 — 0 "
b) Taco: f ()= K= ~20¢-30-8_ (X' -3x+2)(< ~3x-4)
X" —3X x* —3x
Bang xét dau
X — -1 0 1 3 4 +00
x% —3x + | + 0 — | | — 0 + | -
x?—3x—4 0 - | - 7 0 =+
X —3x+2 + |+ |+ 0 0+ | + | +
f(x) + || - 0 + | [ +0 — | +

CAu 3: Xét dau cac biéu thic sau




Ve x 2
A f(X)>20<= xe (-6;-3)u(2;0) B. f(X) <0< (—»;-6) U (-3;2) U(0;+x)
C. f(X) <0< (—0;—6) U (=3;2) U(0;+x) D. f(xX)<0< xe(-6;-3)u(2;0)
b) x*—4x+1.
A f(X)<O<:>X€£— ‘/__“ — ] {*/_”: ooJ
B. f(x)>0< V2- “2\/5_2;\/§+ 4;1\/5—2
C. f(x)20e ﬁ—vzﬁ—z;ﬁwgﬁ—z
D. f(X)>0<:>X€[— \/__“ — J L\/_Jr“g oo}
C) 23X+7 +5
X" —X—-2
A.M<O<:>Xe(—oo;—l)u( § JU(Z +00)
X°—X—-2 5’
B.M>O<:>Xe(—oo;—l)u( § j
X=X 5’
. X X8 4 XE(—l;jju(l;z)
X2 —Xx—2 5
D. 5)(2_—2)(_3>0<:>X€(—1;—§ju(1;2)
X°—Xx-2 5
d) x*—3x+2
A. f(X)>0 xe(—2;+w0) B. f(X)>0< xe(—x;-2)
C. f(x)<0< xe(—0;-2) D. f(X)<0e xe(-2+0)\{1}
Loi gii:
2) Ta c6: f(X)=2x—2(x+9)—x(x+9)=—x2—9x—18
2X(x+9) 2X(X+2)

= f(X)>0<= xe(-6;,-3)U(2;0)
f(X) <0< (—o0;—6) U (=3;2) U (0; +0)

b) Taco: f(x)=x"+2x*+1-2(x*+2x+1) = (x* +1)? —[\/f(x +1)}2

= f(x)=(x2—\/§x+l—\/§)(x2+«/§x+1+\/§)



2

:>f(X)>0<:>X€[ ‘/__V - } [ 2442 - 2,+00J

1:(X)<O<:;>[\/E ";’\/52;\/5"'\/;1\/52}
)SX_—ZXB 0= XE(_OO;—l)U(_g;lJU(Z;+oo)
X2 —X—2 5

M<O®XE(—1;—§ju(l;2)
X" —X-2 5

d) f(x)=(x-1)*(x+2)= f(x)>0< xe(-2+0)\{1}
f(X)<0<:>Xe(—oo;—2)

Cau 4: Tuy theo gia tri cua tham sé m g(x) = (m—1)x* + 2(m—-1)+m -3, Khang dinh nao sau

day dung la sai?
A . m=1=9g(x)<0 VxeR B.T= [O;g} c6 hai nghiém phén biét
C.m<1:>{a'<00:>g(x)<0 VX eR. D.Ci A, B, C déu sai
Loi giai:

Néu m=1=g(x)=—2<0 ¥xeR
Néu m=1, khi d6 g(x) 1a tam thirc bac hai c6 a=m—1va A'=2(m-1), do d6 ta co cac trudng
hop sau:

X7 2 {o;ﬂ ¢6 hai nghiém phan biét

m-1-./2(m-1) iy - m-1+2(m-1)

m-1 ? m-1
= g(X) >0 <= X e (—0; %) U(X,;+0); g(X) <0< xe(X;X,).

X =

a<o
* m<1:>{A, o:>g(x)<0 VxeR
<

DANG TOAN 2: BAI TOAN CHUA THAM SO LIEN QUAN PEN TAM THUC BAC
HAI LUON MANG MOT DAU.

Phuong phap: Cho tam thirc bac hai f(x) =ax® +bx+c(a=0)

A<O

a>0

A<0

a>0

ax’ +bx+c >0, VXGR@{

ax’+bx+c>0, VXER@{

A<O

ax? +bx+c <0, VXGR@{
a<0



) A<0
ax“+bx+c<0, VxeR<
a<0

1. Bai tap tu luan:
Vi du 1: Chiing minh rang véi moi gia tri cia m thi
a) Phuong trinh mx? —(3m + 2) X+1=0 ludén c6 nghiém
b) Phuong trinh (m2 + 5) - (\/gm — 2) X+1=0 luén v6 nghiém
Loi gidi

a) V6i m=0 phuong trinh tré thanh -2x+1=0< x = % suy ra phuong trinh c6 nghiém

Véi m#0,tacé A=(3m+2)° —4m=9m*+8m+4
Vi tam thic 9m? +8m+4 ¢d a, =9>0, A', =-20<0 nén 9m’ +8m+4>0 véi moi m

Do d6 phuong trinh da cho luén c6 nghiém véi moi m.
2
b) Taco A= (J§m—2) —4(m® +5)=-m” - 4/3m-16

Vi tam thirc —m? —4+/3m—8 ¢4 a,=-1<0,A' =-4<0 nén -m’ —4+/3m-8<0 v6imoi m
Do d6 phuong trinh da cho luén v6 nghiém véi moi m .
Vidu 2:

a) Tim m dé f(x)=-x*-2x+m ludn am véi moi X

f

b) Tim m dé f(x)=-3x*-x+4m<0 vé&imoi x

¢) Tim m dé f(x)=x2—2x—m+3 luon duong véi moi X

d) Tim m dé g(X)szZ—2(m—1)x+m—3kh6ng am voi moi X.
Lai giai

a) f(x)=-x*-2x+m (a=-1<0)

A'=(-1)*-(-1).m=1+m

. _|A'<0
pé f(X)<O,VXERthI{ sSlim<0em<-1
a<0
b) f(x)=-3x"-x+4m (a=-3<0)

A= (~1)% - 4(=3).4m =1+ 48m

2 2 . ... |A<0 1
bé f(x)=-3x"-x+4m<0 voéimoi xthi . 0<:>1+48m<0<:>m<—4—8
<

c) f(x)=x*-2x-m+3 (a=1>0)
A'=(-1)*-1.(-m+3)=m-2.

, A'<
bé f(x)=x"-2x—m+3 ludn duong véi moi x thi {a>0 om-2<0<m<?2

d) Tim m d& g(x)=mx*-2(m-1)x+m-3 khong &m véi moi x.



Xét m=0 thi g(x)=2x—320<:>x2§.Dodc’> m =0 khong thoa mén.

Xét m=0, khi do g(x) 1atam thuc bac hai c6
A'=(m-1)°-m(m-3)=m+1.
bé g(x)=mx*-2(m-1)x+m—3khong 4m v6i moi x, tirc 1a g(x)>0,vxeR thi

A'<0 m+1<0 m<-1
o =
a>0 m>0

Smed
m>0

Vay khong cé gia tri nao ciaa m théa yéu ciu bai toan
Vidu 3: Cho f(x)=x*+(m+1)x+2m+3(m tham so)
Tim céac gié tri cia tham s6 m dé tam thirc bac hai sau duong voi moi X e R
Loi gidi
bat f(x)=x*+(m+1)x+2m+3 cohé¢sd a=1>0
Taco A=(m+1)° —4(2m+3)=m?—6m-11
0.

*)Néu A>0 thi f(x)<0 khi xe[x;x,] véi x,,x, & hai nghiém cta phuong trinh f (X)
Khi d6 khong thoa man f (x)>0 véi moi xeR.
*)Néu A=0 thi f(x)=0 khi x=—%,khidékh6ngth6amén f (x)>0 véimoi xeR.
*)Néu A <0 3-25<m<3+2y5 thi 1.f (x)>0 voi moi xeR (théa man dé bai)
Vay 3-25 <m<3+2+5 théa man yéu ciu bai toan.

Vi du 4: Ching minh rang ham s6 sau c6 tip xac dinh 1a R v&i moi gid tri cia m .

mx
2m? +1) X2 —Amx + 2

a)y=(

) _\/2x2—2(m+1)x+m2+1
Y o T —2mx e mE £ 2
Loi giai:
a) DPKXD: (2m2+1)x2—4mx+2¢0
Xét tam thirc bac hai f (x)=(2m* +1)x* —4mx+2
Taco a=2m°+1>0, A'=4m’ —2(2m’ +1)=-2<0
Suy ra véimoi m tacd f(x)=(2m’+1)x*—4mx+2>0 vxeR
Do d6 véi moi M taco (2m* +1)x* —4mx+20, Vx e R
Vay tap xac dinh cia hamsé1a D=R
2x* =2(m+1)x+m?+1
m2x? —2mx+m?+2
Xét tam thire bac hai f (x)=2x*-2(m+1)x+m’+1 va

b) DKXD: >0 va m’x*—-2mx+m®+2=0



Taco a, =2>0, A, '=(m+1)" —2(m* +1)=-m’ +2m—-1=—(m-1)° <0
Suyravéimoi m tacd f(x)=2x"-2(m+1)x+m’+1>0, VxeR (1)
Xét tam thue bac hai g (X) =m*x® —2mx+m’ + 2

Véi m=0tacé g(x)=2>0, xét véi m=0 tacod

a, =m’>0, Ag':m2—mz(m2+2):—m2(m2+1)<0

Suy ra v&i moi m ta co g(X)=m2X2—2mX+m2+2>O, vxeR (2)

2x* =2(m+1)x+m?+1

— - >0 va m*x®>-2mx+m?+2=0
m-x-—2mx+m-+2

Tur (1) va (2) suy ra véi moi m thi
ding v&i moi gia tri cua X
Vay tap xac dinh ctahamsola D=R
Vi du 5: Ching minh rang v&i moi gia tri cua m thi
a) Phuong trinh X* — 2(m+2)x—(m+3)=0 ludn c6 nghiém
b) Phuong trinh (m” +1)x* +(+/3m—2)x+2 =0 luén v6 nghiém
Loi giai:
a) Tacd A:(m+2)2 +m+3=m>+5m+7
Vi tam thitc m* +5m+7 ¢6 a,=1>0, A', =—2<0 nén x=-4, x=0 véi moi m
Do d6 phuong trinh da cho luén c6 nghiém véi moi m.

b) Taco A=(y3m—2) ~8(m?+1)=-5m* ~4y3m—4

Vi tam thitc =5m? —4+/3m—4 c6 a_=-5<0, A’ <0 nén —5m’ —4/3m—4<0 véi moi m. Do
d6 phuong trinh da cho luén vo nghiém véi moi m .
Vi du 6: Ching minh rang ham s6 sau c6 tip xac dinh 1a R v&i moi gid tri cia m .

a) y=vm’x2 —4mx+m? —2m+5

2X+3m
b) y=

\/x2+2(1—m)x+2m2+3

Loi giai:
Bai 4.90: a) DPKXD: m*x* —4mx+m’ -2m+5>0 (*)
Véi m=0 thi didu kién (*) dung v6i moi X
Véi m#0 xét tam thie bac hai f (x)=m’x* —4mx+m? —2m+5
Tacé a=m’ >0, A'=4m’ —8(2m* +1) =—12m* -8 <0
Suyra f(x)=m’x*—4mx+m’-2m+5>0 vxeR
Do d6 véi moi m tacd m?x? —4mx+m?—-2m+5>0, Vxe R
Vay tap xac dinh ciia ham s6 1a D =R
b) PKXD: x*+2(1-m)x+2m*+3>0

Xét tam thire bac hai f (X)=x*+2(1-m)x+2m’+3



Taco a=1>0, A'=(1-m)’ —(2m*+3)=-m*-2m-2<0
(Vi tam thirc bac hai f (m)=-m*-2m-2 ¢6 a, =-1<0, A", =-1<0 )
Suy ra v6i moi m taco x2+2(1—m)x+2m2+3>0, vxeR

Vay tap xac dinh cia ham s6la D=R

2-Bai tip tric nghiém

Vi du 1: Tim céc gia tri cia m dé biéu thirc sau ludn 4m
a) f(x)=mx*-x-1

i L m>0
A. ——<m<0 B. ——<m C. m<0 D.
4 4 m<-——
b) g(x)=(m-4)x*+(2m-8)x+m-5
A. m<4 B. m<4 C. m>4 D.m<?2

Loi giai:
a) Véi m=0 thi f(x)=-x—1 1y ca gia tri duong(chdng han f(-2)=1)nén m=0 khong
thoa min yéu cau bai toan
Véi m#0 thi f(x)=mx*—x-1 1a tam thic bac hai d6 do

m<0

a=m<0
1<:>—Z<m<0

f(x)<0,Vx<:> =
A=1+4m<0 m>—Z

Vay véi —%< m <0 thi biéu thie f (x) ludn am.

b) V6i m=4 thi g(X):—1<O thoa man yéu cau bai toan

Véi m=4 thi g(x)=(m-4)x*+(2m-8)x+m-5 la tam thirc bac hai d6 d6
a=m-4<0

A':(m—4)2—(m—4)(m—5)<0

m<4
= =m<d
{m—4<0

g(x)<0, VX@{

Vay véi m<4 thi biéu thirc g(x) ludn am.
Vi du 2: Tim céc gia tri cia m dé biéu thirc sau ludn duong
x> +4(m+1)x+1-4m?
) n(x)= A
—4x°+5x-2

A.m<—§ B. m<—— C.m>—§ D.m<—§
b) k(x)=vx*—x+m-1

A.m>l B. m> D.m>E
4 4



a) Tam thirc —4x*> +5x—2 c6 a=-4<0, A=—7 <0 suy ra —4x* +5x—2<0 Vx
Do d6 h(x) ludn duong khi va chi khi h'(x)=-x*+4(m+1)x+1-4m’ luén &m
a=-1<0

= <:>8m+5<0c>m<—E
A'=4(m+1) +(1-4m*) <0 8

Vay véi m < —g thi biéu the h(x) ludn duong.

b) Bidu thirc k(x) luon duong < /x? —x+m—-1>0, ¥x

SAXE=x+m>1 VX< x> —=x+m>0, VX
{ a=1>0 1

= < m>
A=1-4m<0 4
Vay véi m >% thi biéu thirc k() luén duong.

3-Bai tip tric nghiém luyén tip:
Cau 1: Tim cac gia trj cia m dé biéu thirc sau luén 4m
a) f(x)=-x*-2x-m

A —%<m B. m<0 C. —%<m<0 D.R
b) g(x)=4mx*-4(m-1)x+m-3
A m<1 B. m>-1 C. m<-1 D.m<-1
Loi giai

a=-1<0

a) f(x)<0,Vx<:>{ =
A'=1-4m<0

Vay véi —% <m<0 thi biéu thee f(x) ludn am.

b) Vi m=0 khong thoa man yéu cau bai toan

Véi m#0 thi g(x)=4mx*—4(m-1)x+m-3 la tam thirc bac hai d6 d6
a=4m<0

A'=4(m-1)"-4m(m-3)<0

m<0 m<0
= = <m<-1
dm+4<0 1

9(x)<0, VX<:>{

Véy véi m<—1 thi biéu thire g(x) ludn am.
Cau2: Timm dé
a) 3x*—2(m+1)x-2m°+3m-2>0 VxeR
A. m<l1 B.m>-1 C. m<-1 D. V6 nghiém

b) Ham 6 y = /(M +1)x* —2(m—1)x+3m—3 ¢4 nghia véi moi x.
A. m<1 B. m>1 C. m<-1 D.m<-1



0 -2 M <1 vxeR
X +X+1
m>1
A. 0<m B. m<1 C.0<m<1 D.[
m<0

Loi giai:
a) 3x*—2(m+1)x-2m’+3m-2>0 VxeR
SA' =M+ +3(2m* -3m+2)<0 7m?>~7m+7<0 bpt vd nghiém
Vay khéng c6 m théa man yéu cau bai toan
b) Ham sé c6 nghia véi moi x
< (M+)x*-2(m-1)x+3m-3>0 VxeR (1)
* m=-1khdng thoa man

m+1>0
*mx-1=0) < &Sm>l
A'=(m-1)(-2m-4)<0
c)Tacd x> +x+1>0 VxeR
x> +1-m=>0 1
XM g g XM o M
X“+Xx+1 X"+ Xx+1 X*+2x+m+1>0 (2

(1) ding VXeR<1-m>0<m<l
(2) ding VXeR<A'=—m<0<m>0
Vay 0<m<1 la nhitng gia tri can tim

BAI TAP TRAC NGHIEM DAU TAM THUC BAC HAI
Cau 1: Trong cac biéu thirc sau day biéu thirc ndo la tam thuc bac hai ddi véi an x?
A. f(z)=ax’ +br+c (a=0). B. f(r)=ax’ + bz +c.

C. f(z)=ax’ +bx+c (b=0). D. f(z)=ax’ +br+c (c=0)

Loi giai:
bapan A
Cau 2: Trong cac biéu thuc sau day biéu thuc nao 1a tam thirc bac hai d6i véi an x?
A. f(z) = 20182 +2017. B. f(z) = 2018z +2017.
Cope__ 1 : D. f(z) = ]20182” + 2017
20182” + 2017z + 2017
Loi giai:
béap an A
Cau 3: Cho tam thuc bac hai f(z)=ax’ + bz +¢  (a = 0). A =b* —4ac . Khang dinh ndo
sau day dung?
A.Néu A = 0 thi f(x) ludn cung du véi hé sé a ,véi moi x = ;—j.

B.Néu A =0 thi f(z) ludn trai diu vai hé sé a ,voi moi = = ;—
a

C.Néu A = 0 thi f(x) lubn am ,véi moi = = ;—
a



.D.Néu A = 0 thi f(z) luén duong ,v6i moi z = ;—b
a

Loi giai:
bap an A
Cau 4: Cho tam thirc bac hai f(z)=ax’ +bx +¢;(a = 0). A =b" —4ac >0, z,;,(z, <z,)
la hai nghiém cua f(z). Khang dinh nao sau day ding?
A. f(z) cling dau véi hé sé akhi = < z, hodc z > g, . B. f(z) cung dau véi hé sb a khi
r <z <z, .C f(r)<0 khi z <z hoic z>uz,.
D. f(x) >0 khiz <z <uz, .

Loi giai:
Pap an A
Cau 5: Cho tam thirc bac hai f(z)=ax’ +bx +c¢  (a=0). A =b" — dac . Khiang dinh ndo
sau day dang?
A.Néu A<Ovaa<0thi f(z)<0;VzeR.B.Néu A<0 vaa<0thi f(z)>0;VzeR.
C.Néu A <0 thi f(z)<0;VzeR. D.Néu A <0 thi
flz)>0;Vr e R.

Cau6:Cho f = =az’ +bx+c a=0.A=0b"—4ac Dicukiendé f 2 >0, Vz€R Ia

A a>0 B a>0 a>0 a<0
A0 T |A>0 |A<0 T |A>0
Loi giai:
bapan C
Cau 7: Trong cac tam thirc sau, tam thirc nao luén @&m vai moi X e R?
A. f(x)=—x"-3x+4. B. f(x)=—x"-3x—4.
C. f(x)=x"-3x+4. D. f(X)=-x*—4x-4.
Loi giai:
Chon B.
o y bea o bens ) . |la=-1<0
Véi tam thic bac hai f (x)=—x*—-3x—4 c6
A=-7<0

nén f(x)=-x*-3x-4<0,vxeR.

Cau 8: Dau ciia tam thirc bac hai f (x)=-x*+5x—6 duoc x4c dinh nhu sau

A. f(x)<0 véi 2<x<3va f(x)>0 véi x<2 hogc x> 3.

B. f(x)<0 véi -3<x<-2va f(x)>0 véi x<-3 hoac x>-2.

C. f(x)>0 véi 2<x<3va f(x)<0 véi x<2hoac x>3.

D. f(x)>0 voi -3<x<-2va f(x)<0 véi x<-3 hodc x>-2.
Loi giai:

Chon C.



f(x)=0<:{zz§.

Bang xét dau.

f(x) - 0 + 0 -

Dua vao BXD cé:

f(x)<0 véi x<2 hoac x>3
f(x)>0vsi 2<x<3

Cau 9: Cho hamsb f (x)=x*+2x+m. Vi gid tri nao ciia tham s6 m thi f(x)>0,vxeR.

A . m>1. B. m>1. C. m>0. D. m<2.
Loi giai:
Chon A.
i a=1>0
Taco f(x)=0,VxeR < <m>1.
A'=1-m<0
Cau 10: Gia tri I6n nhét ciia ham sé f (x) = ————— béng
X°—5x+9
A — B E C. E D. —
11 8 11
Loi giai
Chon A.
2
) 2 8
Tacd x* —5x+9= x—E +1—121—1 = f(X)< ===
2) 474 111
4
, o . 8 5
Suyra GTLN cua f(x) trén R bang 1 khi X=E.
A Ss . , o - 2 , 2 16 N
Cau 11: Gia tri nhé nhat cua biéu thic P = X +?, X >0 bang
A 4. B. 24. C. 8. D.12.

Loi giai:
Chon D.

Cosi
Taco: P:xz-kE:x2+§+§ > 3i/m=12-V€ly Puin =12.
X X X X X

Cau 12 : Trong cac tam thirc sau, tam thirc nao luén &m vai moi X e R?

A. f(x)=-x"-3x+4. B. f(x)=-x"-3x—4.

C. f(x)=x"-3x+4. D. f(x)=—x*—4x-4.
Loi giai:

Chon B.

a=-1<0

V6i tam thirc bac hai f (x)=-x*-3x-4 c6
A=-7<0



nén f(x)=-x*-3x-4<0,vxeR.

Céu 13: Tam thirc nao dudi day luén duong vai moi gia tri caa x ?

A. x> -10x+2. B. x?—2x-10. C. x*—2x+10. D.
—x*+2x+10.

Loi giai:
Chon C.

A<O0
Tam thac luoén duong vai moi gié tri cia x phai cé {a 0 nén Chon C.
>

Cau 14: Tim nghiém cua tam thirc bac hai f (X) =Xx*+4x-5.

A. x=5; x=-1. B. x=-5; x=-1. C. x=5; x=1. D. x=-5;
x=1.

Loi giai:
Chon D.

Tacod f(x)=0 & x*+4x-5=0 < x=-5; x=1.
Vay nghiém cua tam thirc bac hai f (X)=x*+4x-5 la x=-5; x=1.

Cau 15: Cho tam thirc bac hai f (X)=—x*—4x+5. Tim tat ca gié tri cua x dé f(x)>0.

A. Xe(—oo;—l]u[5;+oo). B. Xe[—1;5].

C. xe[-51]. D. xe(-5;1).
Loi giai:

Chon C.

Tacod f(x)=0 & —x*-4x+5=0 < x=1, x=-5.
Mahésé a=—-1<0nén: f(x)>0 < xe[-51].
Cau 16: Tim khang dinh diing trong céc khang dinh sau?

A. f(x)=3x*+2x-5 la tam thirc bac hai. B. f(x)=2x—4 latam thuc bac hai.
C. f(x)=3x"+2x-1 latam thic bac hai. D. f(x)=x"—x*+1 latam thtc bac
hai.

Loi giai:
Chon A.

* Theo dinh nghia tam thtrc bac hai thi f (x)=3x"+2x—5 la tam thuc béc hai.

Cau 17: Cho f(x)=ax*+bx+c, (a=0) va A=b’—4ac. Cho biét dau cua A khi f (x) ludn

cung dau véi hé sb a véi moi XxeR.

A. A<O. B. A=0. C. A>0. D. A>0.
Loi giai:

Chon A.

* Theo dinh 1y vé dau ctia tam thic bac hai thi f (x) ludn cung dau véi hé s a véi moi xeR

khi A<O.



Cau 18: Cho ham sé y = f (x)=ax’+bx+c c6 dd thi nhu hinh v&. Dit A =b*-4ac, tim dau

cua a va A.

\y y="f(x)

4\

(@) 1\/4 X
A.a>0, A>0. B. a<0, A>0. C.a>0, A=0. D. a<0,
, A=0.

Loi giai:

Chon A.

* Pd thi ham sb 1a mot Parabol quay 1én nén a>0 va dd thi ham s cit truc Ox tai hai diém
phan bi¢t nén A>0.

Cau 19: Cho ham s6 f (x)=-x*-2(m-1)x+2m—1. Tim tat c4 cc gia tri cua tham sé m dé
f(x)>0, vxe(0;1).

A . m>1. B.m<%. C. m>1. D.le.

Loi giai:
Chon D.
Taco f(x)>0, vxe(0,1) & —x*-2(m-1)x+2m—-1>0, Vxe(0;1).

< -2m(x-1)>x* -2x+1, ¥xe(0;1) (*).

2
Vi xe(0;1)= x—-1<0 nén (*)c>—2m<i)i+1:x—l:g(x), vxe(0;1).
X_

<:>—2msg(0)=—1<:>m2%.

Cau 20: Bang xét dau nao sau day la cua tam thie f (X)=—x*—x+6?

A.
X —o0 -2 3 +00
f(x) _ 0 + 0 _
B.
X —o0 -2 3 +00
f(x) + 0 - 0 +
C.
X —o0 -3 2 +00
f(x) - 0 + 0 -
D.
X —o0 -3 2 400




f(x) + 0 - 0 +

Chon C
. X=-3
Taco X" -x+6=0<
X=2
Hésé a=-1<0
Ap dung dinh 1y vé& d4u ciia tam thirc bac hai ta c6 dap an C 1a dap an can tim.
Cau 21: Bang xét diu ndo sau day 1a cia tam thuc f (x)=— X*+6x-97?

A.

X —o0 3 +00
f(x) + 0 _
B.
X —o0 3 +00
f (x) - 0 +
C.
X —o0 3 +00
f(x) - 0 _
D.
X —o0 3 400
f(x) + 0 +
Li gidi:
Chon C

Tam thirc ¢6 1 nghiém x=3 vahésdé a=-1<0

Vay dép an can tim 1a C

CAau 22: Bang xét du nao sau day 1a ctia tam thirc f (X) =x*+12x+36?
A.

X —o0 —6 +00
f(x) - 0 +
B.
X —o0 —6 +00
f(x) + 0 _
C.
X —© -6 +00
f(x) + 0 +




X —oo ) 400
f (x) - 0 _

Loi giai:

Chon C
Tam thirc c6 mot nghiém x=-6,a=1>0 dap an can tim 1a C

Cau 23: Cho tam thirc bac hai f (x)=x*—bx+3. Véi gia tri nao cua b thi tam thie f (x) c6 hai

nghi¢m?
A. be|-243;23]. B. be(-2v3;243).
C. be(—w;—zﬁ]u[zﬁ;m). D. be(—oo;—Z\/g)U(Z\/é;+oo).
Loi giai:
Chon A
b<-23
Taco f(x)=x"—bx+3 c6nghiém khi b*-12>0 < <243 .
b>23
CAu 24: Cac gia trj m dé tam thirc f(X)=x*—(M+2)x+8m+1 dbi ddu 2 1an 1a
A. m<0hoac m>28. B. m<0Ohoac m>28. C. 0<m<28. D. m>0.
Loi giai:
Chon B

dé tam thae f(X) =x* —(M+2)x+8m+1 ddi dau 2 Ian khi va chi khi
A>O<:>(m+2)2—4(8m+1)>0<:>m2—28m>0<:{22(2)8.
Cau 25; Déu cua tam thuc bac 2: f(X) = —x* +5x — 6 duoc xac dinh nhu sau
f(x)<Ovéi 2<x<3va f(x)>0 véi x<2hogc x> 3.
f(x)<0véi -3<x<-2va f(x)>0 voi x<-3hogc x>-2.
f(x)>0véi 2<x<3va f(x)<0 véi x<2hodc x> 3.
f(x) (

Xx)>0voi -3<x<-2va f(x)<0 véi x<-3hodc x>-2.

Loi giai:
Chon C
Ta c6 bang xét diu
X —o0 2 3 +00
f (X) - 0 + 0 -

Vay f(x)>0véi 2<x<3va f(x)<0 véi x<2hoac x>3.
x> +4x-21
X2 —

A. f(x)>0 khi —7<x<-1hogc 1<x<3.

B. f(x)>0 khi x<—7hodic -1<x<1 hogc x> 3.

Cau 26: Khi xét dau biéu thirc f (x)= ta c6



C. f(x)>0 khi -1<x<0hodc x>1.
D. f(x)>0 khi x>-1.
Loi giai:
Chon B
Taco: X* +4x-21=0< x=-7;x=3 va x> —1=0 < x = +1. L4p bang xét dau ta c6
f (x)>0 khi x<-7hodc —1<x<1 hodc x> 3.

Cau27: Tim m dé f(x)=x*-2(2m-3)x+4m-3>0, VxeR?
A.m>§. B.m>§. C.§<m<§. D.1<m<3.
4 4 2

Loi giai:
Chon D
f(x):x2—2(2m—3)x+4m—3>0,VXER SA<0 < 4m? —16m+12<0 <1<m<3.

Cau 28: Cho f(X)=-2x*+(M+2)x+m—4.Tim m dé f(x)4am voi moi X.

A -14<m<?2. B. -14<m<2.

C. 2<m<l14. D. m<-14 hoac m>2.
Loi giai:

Chon A

<:>(m+2)2+8(m—4)<0 o m?+12m-28<0
a<0

. A<O
Taco f(X)<0,VXERC>{
&-14<m<2.

Cau 29: Tim tét c4 cach gid tri thyc cua tham s6 m dé f(x) =(m+1)x* +mx+m ludn

amvai moi x thuée R.
A.m>%. B. m>-1. C.m<—%. D. m<-1.

Loi giai:
Chon C.
Voi m=-1tacd: x>-1 khong théa man.
Véi m=—1 taco:

m<-1
, m+1<0 4 4
(m+1)x +mx+m<0 VxeR << | Sdm<c——om<——.
m’-4(m+1)m<0 3 3

m>0

Cau 30:Tim tat ca cach gia tri thuyc cia tham s5 m dé bat phuong trinh
f(x) =(m-1)x*—2(m-1)x+m+3 ludn khong am véi moi x thuoc R .
A. me[L+w). B. me(2;+»). C. me(L+x). D.
me(-2;7).
Léi giai:
Chon A.



m-1=0

m=1
3>0
(m-1)x*-2(m-1)x+m+3>0 véi moi XxeR < me . < (m>1 sSm>1.
{2;1(; —4(m-1)<0



