Chuong 07
BAT PHUONG TRINH BAC HAI

Ly thuyét

| [

.. Tam thuc bac hai:

v
%
%
%
S el

wy

. a e fe oy 1N 1R o X)=ax’ +bx+c

» Tam thic bac hai déi véi X 1a biéu thirc c6 dang f) , trong
d6 %PC 13 nhiimg hé s6, a#0.

» Nghiém cla phuong trinh @ +bx+c=0 duoc goi 14 nghiém ctia tam

thitc béc hai fi)=ac +bx+c.

» D =D -4ac vy D'=b" - & theo thtt tw duoc goi 1a biét thirc va biét thic thu

.gDa“iu cua tam thuc bac hai:
Cho f(x) =a +bx+c(a=0),D =b - 4ac

» Néu D <0 thi f() ludén cung ddu véi hé s6 4, véi moi X€i .

b
X #- —

» — N i 69 R IR .. .
» Néu D =0 thi f() luén cung dau véi hé s6 4, véi moi 2a,

» Néu D >0 thi ) lubn:

a Cling déu véi hé s5 akhi X€© %)V (+2)
a Tréi d&u véi ha s8 Qkhi XS 5%).
Trong dé % la hai nghiém ctia f(x).

| |

Cung x Trai ;'( Cung
dau dau dau

>
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Xét dau tam thic bac hai ta lam cac

f—
[N .

> Buoc (1): Tinh va xdc dinh ddu cta biét thitc D;

> Buoc (2): Xdc dinh nghiém cua &)
> Buoc (3): Xdc dinh ddu cua hé sé 4a;

> Buoc (4): Xdc dinh ddu cua f(x).
» Chui y: Khi xét dau cla tam thitc bac hai, ta c6 thé dung biét thicc thu gon D’
thay cho biét thic D.

(néu co);

W N

Cho tam thurc bac hai fx)=ac +bx+cla i[}).

. a=0 , a<o
a +bx+c>0,¥xe; < ax +lx+c<0,¥xe; =
D <0 D <0
(1) ; @) ;
) a=0 ) a<0
ac +bx+c=0,vxe; = i ax +bx+c<0,vxej = i
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&Céc dang bai tap

0 Dang 1. Tim nghiém va biét thuc cua tam thuc bac hai

ab,c

[ =

\_ Phuong )
Tam thtc bac hai d6i véi X la bi€u thitc cé dang flx) =ac +bX+C’ trong do

»
1a nhiing hé so, a#0.
Nghiém ctia phuong trinh @ +bx+c=0 quoc goi 1a nghiém cta tam thitrc bac

»

X)=ax’ +bx+c
hai f( ) .
» D =b-4ac vy D =D"- & theo thit tu duoc goi 1a biét thic va biét thic thu gon cla

~ flx)=a +bx+c

4 Vidu1.1.
Tim biét thirc va nghiém cua cac tam thirc bac hai sau

() fx)=x" - 3x+2 o) flx)=2x"- 5x+2
@ fO)=-x-2J2x- 4

) fx)=2x - 3x
(x)=-3x"-2x+2 © f
o Loi gidi

(x)=-x+4

U

) flx)=x*- 3x+2
fOI=X-3x+2 o n =3 g02=1
=1;x, =2

Tam thic
Nén tam thitc cé hai nghiém phan biét X
) Flx)=2x*- 5x4+2
, X)=2x"-5x+2 , | _z: _
Tam thic f&) c6 A=5-422=9
1
X =5i% =2

Nén tam thitc cé hai nghiém phan biét

) fx) =2x - 3x
, =2x" -3 , A , L4 A A A
Tam thtc fO)=2x - 3x c6 A =1, nén tam thirc c6 hai nghiém phan biét
3
X :;;X] =0

@ f(x)=-x- Eﬁx—.ﬂr
f(x)=-x- 2J2x- 4

c6 A=-8 nén tam thitc vo6 nghiém.

Tam thuc

) Fx) =-3x* - 2x+2
Fx) =-3x" - 2x+2 6 A:Jﬁ'

Tam thuc
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Nén tam thitrc cé hai nghiém phan biét 3
® F(x)=-x+4
Tam thtc fO)=-x +4 c6 A =16,

A , , . . A N . A == =2
Nén tam thtrc c6 hai nghiém phan biet X =maiX =2

4 Vidu 1.2,
Tim biét thitc va nghiém (néu cé) ctia cac tam thic bac hai sau:
) f(x)=x*-2nx+nr- 1 ) fx)=x - 2m+1)x+m +m

@ F(x)=x +nx-1 n FO) =(nr +1)x7 - 3mx- 1
o Loi giai
) f(x)=x*-2nmx+nr- 1
Tam thirc f)=x - 2mx+n - | co A=4,

Nén tam thtc ¢6 hai nghiém phan biét =l-mx, =l+m

) F(x)=x-(2m+1)x+nt +m

(

f(x)=x*- Cm+1)x+n7 +m o6 A=l

¢ X, =mx, =l+m

Tam thic
Nén tam thic cé hai nghiém phéan bié
) F) =x +mx- 1

, X)=x+nx-1 , , _.=
Tam thic ) c6 A=nr+4>0

_-m++nT +4 x = nr+4
Nén tam thic cé hai nghiém phan biét -

) FOx) =(nr +1)x* - 3nx- 1

FO) =(nr +1)x° - 3mx- 1 o6 A=I3NT +450

X _-3meN13mP 44 -3m- 130T +4

onr+1) 7 20pr+1)

Tam thuc

Nén tam thic cé hai nghiém phéan biét
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0 Dang 2. Xét dau tam thuc bac hai

e P!u/ro'ng ),
Cho f(x) =ac +bx+c(a=0),D =b - 4ac
» Néu D <0 thi f() luén cung dau véi hé sé 4, véi moi XS .
b
X #-
» Néu D =0 thi () luén cung dau véi hé sé 4, véi moi 2a,

£

» Néu D >0 thi lubn:

m Cung dau vd6i hé sé 2 khi XE (- oo;x U (x,;+00)

/. ~ /. "N ~ . XE ;
m Trai dau véi hé so6 9 khi (x X“—').

Trong do X% 14 hai nghiém cua f(x).
4
4 Vi du 2.1.
Xét dau cua cac tam thirc sau:
(1) 3x° - 2x+1 (2) =X +4X+5
. 2% - 6x+3
(3) 4X° +4x+1 @) 2
(5)3}(3-2)(-8 () - X +2x-1

 Loi giai
(1) 3% - 2x+1
Tac6 D'=-2<0 y3 a=3>0 gyyrg 3X - HX*1>0 Wi
(2) =X +4x+5

. Xx=-1
-X +4x+5=0= _s
Ta co: x=
Bang xét dau
X —oo —1 5 +o0
—x>+4x+5 -0 + 0 -
X +4x+550 e xe(-1;5) | - X +4x+5<0 e xel(-m- Du(s;+x)
Suy ra: va .
(3) 4X +4x+1
1
=4X° +4x+1 T, T S
Tam thirc bac hai fO)=4x +ax+ c6 D=0 nghiétmkép ' 2 vahé

xei\{-%}'

a=4>0 pén F6)>0 v6i moi

5 9
2X - OX+—
4) 2

O
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f(x) =0 = 2X - Ii‘l]ﬁ{-l-E == X :E
Ta co: 2 2
Bang xét dau
X —o0 § +oo
2
f(x) + 0 +
xej\ .3]
V12
Suy ra: f6)>0 vOi moi 2],
(5) 3" - 2x- 8
x=-2
f(X):DﬁBXE—Ex-S:Gm 3
Ta co: x=1
Bang xét dau
4
3
f(x) + 0 — 0 +
f(}f)}ﬂﬁ "'I-';'i‘U(E;‘i‘fI) f(x){ﬂ-q::; xe[_i;z
Suy ra: - 3 va 3
(6) =X +2x-1
/ X)=0= -x +2x-1=0= x=|
Ta co: () ﬁ
Bang xét dau
X —o0Q 1 —I—OO
f(x) - 0 -
R
Suy ra: F(x)<0 v6i moi X€i ] .

& 4vidu2.2.
Xét dau cac biéu thirc sau:
X)=2X"+X+0
@ f

FX)=x - 2x- 1
©) 2
®) f(X)=(l- G2)% - 2x41442
) =x +(-J'§_ |)X_ NG

) f(x)=2x" +x+6

F(x)=2x" +x+6 o6

(2) f(x) =4X - 4x+1

6 D=-47<0 hass a=2>0 png

) F(x) =4x - 4x+1

@) F) =(4- 3x)(x - 5x+6)
© f(x)=-0,3%" +x- 1,5
- FO = (e

o Loi giai

N f(x)>0,vxe| |
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f(x):4x3_4x+l D -0 hé s a=4>0 p f(x):»:} VXE | 1"'I 2
. 3
. f(x)=x - >X- 1
F()=x - 2x- 1 X, =- Lx =2 ,
2 c6 hai nghiém phan biét 27, hése a=1>0 pep
f(x)>o, vxe‘-a -—‘u(u,w_) f(x)<0,vxe %
- va -
2 Fx)=(4- 3x)(x* - 5x+6)
4
X=—
3
FOx)=(4-3x)0¢ - 5x+6)=0= | x =2
X=3
4
x —n 3 2 3 +a0
4-3x + 0 - | - | -
¥’ —5x+6 + + 0 - 0 +
S(x)
+ I 0o+ 0 -
Ta c0, bang xét dé{u
f(x)>0,vxe| - = _‘ u(2;3) f(x)cﬂ,vxe[i;z U(E;+ =)
Vay - va - -

“ FO)=(1- v2)x - 2x+1 +JE

f(X)=(|'JE)f—2x+I+JE ) X =1,x, = I+J___3 '}J_

c6 hai nghiém phan biét -

a=1- J2<0 pan FG)<0, vxe(-m;- 3- 242) U(1;40)

Hé so
C F)>0,vxel-3-242;1)
va .

© f(x)=-0,3%¢ +x- 1,5

4
. 2 _ D=-—<0 .
f(x)=-0,3x +x- 1,5 % 5°7 1es6 a=-03<0 nap f(x)<0,vxe|
- FG) = +(V5- 1)x- 45

=x" +f5-1)x- 45 1 x —
FoJ)=x +('J_ )x Vs c6 hai nghiém phan biét =L, _"E’, hé s6 a=1>0
f(x):-ﬂ,vxe(-v;;-JE)U(I;H_-) . f(x)cﬂ,vxe(-ﬁ;l)
va
Nén

® f(x) =3 +(ﬁ+l)x+l
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f(x):ﬁx#(ﬁﬂ)xﬂ X

co hai nghlem phan biét \r'r ,heso a= =350
f(X}PD,'?'XE(- P |)U‘ 7;;+:r:

f(x}e.::} vxe[ -1 T‘

Nén

Vi du 2.3.
Xét dau cac biéu thirc sau:

f(x) =(x+3)(2x7 +5x+2) o FOx) =(¢ - 7x+12)(- x)

f(x}_u;{ j: “ f(x)zﬁx;— g}f_“"?
+ 4 - x°
f(x)_x - 2X+5. fx) =x* - 5x-

©®
Foo=2 X1

) x-1 ® 4

1) FO) =(x+3)(2x* +5x+2)

1
2X +5x+2 =0« 2
Cho X+3=0e x=-3, X=-2
Bang xét dau:
X

+ao

b | =

x+3 — 0 + | +
2+ 5x+2 + ||
f(x) - 0 + 0 -

Két luan:

f(x)<0e xel-mw;-3)u|-

+

+

]
|

+

=2 O

1

2]
1

fx)=0e x=-3;x=-2;x=- 3

f(x)>0= xe(-3;- H)u‘

ul—

o) FO)=0¢ - 7x+12)(1- %)

x=3
X=4 1.

X -Tx+12=0e

Cho
Bang xét dau:

X=0=x=1
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=Y

| D

X —0 1
l1-x + 0 _
X' —Tx+12 + II +
f(x) + 0 -
Két luan:

f(x)<0= xe(1;3)u(4;+x)
f(x)=0e x=1;x=3;x=4
f(x)>0e= xe(-=;1)u(3;4)

+

+

(=1 L=

Fl) =2
3 3+X
x =0
2x-x =0= ,
Cho X=2.3+x =0 x=-3
Bang xét dau:
x —0 -3
3+x — 0 +
2x—x" - | -
f(x) + I -
Két luan:

f(x)<0e xe(-3;0)u(2;+x)
f(x)=0e x=0;x=2

f(x)>0= xe(-ox;- BEJLJ(U:E}

f&) khéng xac dinh khi va chi khi X ="3.
2X° - 9x+7
f(}{} :—:
@) 4- X
X =1
2x° - = . X =-2
2% - 9x+7 =0 = 7 4% =0e =
Cho 2 ; x=2
Bang xét dau:
X o _2 2 1 -
2
2 —9x+7 + | | - 0 ¥
4-x1 - 0 0 _ —
f(x) - | I ¥ 0 =
Két luan:

f(xX)<0e xel(-o;- 2)u1;2)u

7
;;+ o0

f(x)=0= x=1;x=

b | 1
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f(x)>0= xe(-2;1)u 2;;

) khéng xac dinh khi va chi khi X~ % X=2

X)=x"-2x+5.
Tacé D =-4<0 g3 a=1>0 pap f(x)>0,vxe; .

© f(x)=x"- 5x- 6.
X=-1
X=0

f(x)=0=

Ta co

F(x)>0,9xe (- - 1)U (6;4+2)
f(x)<0, wxe(-1;6)

Do 4=1>0 pnap
f(x) —w

) X-1
. X =-1
gx) =x' +4x+3=0= ,
Ta co B
h(x) =x-1=0= x=I.
Bang xét dau
X —oa -3 —1 1 )
g(x) + 0 - 0 + | +
h(x) — — — 0 |
J(x) -0 + 0 = || +
[ F(x)>0,vxe(-3;- Du(l;+x)
’ , X)<0,¥xel-ow;-3)ul- ;1
Tir bang xét ddu ta thdy fx) (oos-3)u - 131)
2x - x- 1
fO="—
Q) X -4
Loi giai
_ !
2 -x-1=0e | 2
Ta c6 X=l  x¥-4=0ex=2
Bang xét dau f(x)
x o0 —2 ~3 1 2 +od
22—z —1 + + 0 — 0 + +
z?—4 + 0 — _ _ 0 +
f (@) + -0 + 0 - +

F)=x- X X0
©) -X +3x+4
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- x+6 _-x +2¢ +5x-6 0 DX +x+0)
Tacé  -X +3X+4 X +3x+4 - X +3x+4
) X==2 . X=-1
X +X+0=0 L= X +3X+4 =0
. X =3 ¥ =4
Ta co ,
Bang xét dau
X ) ~1 1 3 +~o
x—1 -1 - 1 - 0 +
—x’+x+6 - 0 + I+ I+
—x*+3x+4 — - 0 + I+ 0 -
_ ' —x+6
x>+ 3x+4 — 0 + Il - 0 + [ +
XX (-2~ DU (3) U (85 40)
B 2 . oo Xel= 2= U3 Ul 4
Suyra - X +3X+4 duwong khi va chi khi ’ ,
X - X+0
“X*+3X+4 am khi va chi khi XS DV EEDUES)
2x-35
fO)=————
§0) 4x - 19x+12
(x #4
4% - 19x+12 20 = 3
X#=
biéu kién xac dinh:
X =4
4X° - 19x+12 =0 = 3
) EX—SZDﬁX:; X ==
Ta co <, 4
Bang xét dau :
3 5
x —on 4 2 4 o0
2x-5 — — 0+ +
4x* —19x+12 + 0 — — 0 +
2x-5
4x* —19x +12 - + 0 - +
5
. f(x):[}c::r X:;
Vay <
X =4

f(xX)>0e= er;%

f(xX)<0= xe

khéng xéc dinh tai 4.

IJ (4; +7.':I

4. 7
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0 Dang 3. Diéu kién cta tham sé dé€ tam thuc bac hai cé dau khéng doi

e Phons )

A . flx)=a +bx+cla=0 . e
Cho tam thtic bac hai fx) ( ). pat D =D - dac,
‘a0 ‘a0
(x)>0,vxg; = (x)=0,vxe; =
»f ' T ID<o0 »f EEE!
‘a<0 =
(x)<0,vxe; = (x)<0,vxe; =
R f : D<0 N f : =0
Vidu 3.1.
_ FO) =(nmr +2)x - 2(m+1)x+1
MM ~dn i Frd ~1an Fhnarm oA M Ar"\’ f(x) Ta1An AivAammear x7A mani X
o Loi gidi
Ta cé a=nr +2=0,7XE | va D':(m+|)'—(m+3):3m—l.
1
B X G,WXE . D{U"C:F m=—
pé &> ' thi 2,
Vi du 3.2.
Cho FO) =(m+2)¢ +2(m+2)x +m+3
Tim cAc aia tri cT1a tham <A M A& f(X) 20 v moi A tri enia X

o Loi gidi
.. m=-2= f(x)=1, vxe;

Voi .
;. 2 X) =0, ¥Xe | NN CA 1n
V6i m#-2 gé f&) ' thi diéu kién la
m+2=0 (m+2 0
= m=-2

D' =(m+2) - (m+2)(m+3)<0 " |-m- 2 <0

A ‘e « JX) =0, YXE |
Vay v6i M=-2 thi ) b

Vi du 3.3.
Cho fOx) =m - x- I.

2 f(x)< 0
o Loi giai

Tim cAc aii tri enia tham cd M & vYi moi A tri enia X

Véi m=0= f(x)=-x-1<0

= x>-1

) ‘'m<0
m=1a0 =

3 f(x)<0,vxe; D' =1+4m<0

voi m#0 ) g thi diéu kién 1a !
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A M<-— O fx)<0, ¥xe;
Vay v6i 4 thi f)< b

“Avidy 3.a.
f(x)=(m- 4)x* +(2m- 8)x+m- 5

Cho

N Ve .- 7 . kd A~
Tim cAac aiad tri c11a tham ca M da

2 f(x) <0

7 . . e . 2
vort mnl aiAa tri cnna X

 Loi giai

V& m=4-= fO) = <0 wxe;

voi m#4 g8 f=<0 vxei n dgidu kién 12

‘m-4<0

D =(m- 4) - (m- 4)(m- 3) i_ir:rﬁ m- 4<0

Vay vei m=d gy TO0=0 wxe

4 Vidu 3.5.

.Cho f(x) =X - x+m- L

N 7 e . 2 s
Thirn AAA A i A Fharma cA M

AR f(x)> 0 1A

m=<4 o med

. . 7 . 2
MAil A Fr A X

s Loi gidi

f(X)>0’ VXEi c:;){:—x+m}|, VXEi

= X - Xx+m-1>0 VXEj

4 Vi du 3.6.
' Tim céc gia tri cia tham s6 M dé

5
= D=1-4(m-1<)0 © m<1

() f(x)so' Ve véi f(x)=(2nt - 3m- 2)x* +2(m- 2)x- !

© f(x)<01 e véi f(x):(m+4)x*—2mx+2m—3‘

- +4(m+1)x+1- 4nt

X)=
(3) f(x)>0_ YXEi v f) S4Xt +5x- 2

v

 Loi giai
) f(x)s{)’ e voi fO)=(2nt - 3m- 2)x* +2(m- 2)x- 1

Truong hop 1.

b | —

m=-

—

Xét 2nT-3m-2=0 |M=2
1

Neu 2= O =-5x-1209 X=
Néu m=2" f(x):-lgr&’ Vxei |

Truong hop 2.

1

5 .
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—
xét 2m-3m-220  M*2 ypiag giéu kién a8 TV, wxei 1,
. -I—imﬂz
27 - 3m- 2<0 )
- | |
D' =(m-2) +(2n7 - 3m-2)<0 |- 5<M<2 - <m<2

<2> f(X)<0 VXEi Vél f(X) :(m+4)xl X+ m- 3
7
4= fl=8x-14<0= X<y

V6 m=

Véi m#-4 38 f(x)<0, YXEi thi diéu kién la
(m+4 <0 [m<-4
—
D'=nT - (m+4)2m- 6)<0  |me(-w;- 6)u(d;+x) = me(- ;- 6)

vay véi m<-6 tny SIS0 wxej

-’ +4(m+1)x+1- 4nt

©) f(x)>0’ VXEi véi f(X): -4x* +5x- 2

Ta cé ~4X +5X-2<0 Vxej
3 f(x)>0, Ve thi g(x):—f+4(m+l)x+l—4nf=:t}’ XE |

b
. . , 8
= D'=4(m+1) +(1- 4m7) <0 - 8m+5‘:[||ﬁ m::-g

Tai liéu duoc chia sé boi Website VnTeach.Com
https://www.vnteach.com
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