§5. DAU CUA TAM THUC BAC HAI

1. Dinh nghia
Tam thitc bac hai d6i voi x 1a biéu thic c6 dang f (x)=ax* +bx+c, trong d6 a,b,c
la nhitng hé s6, a=0.

2. Dau cua tam thiec bac hai f (x)=ax’+bx+c (a=0)
Véi A=b? —4ac (A"=b" -ac).
Nghiém cua tam thirc bac hai f (x)=ax’+bx+c (a#0) la nghiém (néu cd) cua

phwong trinh bac hai: ax® +bx+c=0.
e A>0: f(x) c62nghiém phanbiét x,X, (% <X,).

X —0 X X, +0
f(x)| Cungdduvéia 0  Traid4uvéi a 0  Cungdiuvéi a
e A=0: f(x) c6nghiém kép X, =—% thi f(x) cung ddu véi a, Vx# —%.
b
X —0 “oa +00
f(x) | Cungdiuvdi a 0 Cung dau véi a
e A<0: f(x) vonghiém thi f(x) ludn cung dau véi a, VxeR.
X | =0 +90
f(x) Cung ddu véi a
3. Hé qua

Cho tam thirc bac hai f (x)=ax’+bx+c (a#0) c6 A=b*-4ac. Khi do:
a>0
A<O
a>0
A<L0

a<0
A<O
a>0
A<0

° f(X)>0,VXeRc>{ ° f(X)<0,VXeR<:>{

. f(X)ZO,VXeR@{ . f(X)SO,VXeR@{

Luu y:
Trong treong hop tong quat, ta can xét riéng ting treong hop a=0 va a=0.
4. Bit phuong trinh bac hai mét an
Bat phuong trinh bac hai an x la bat phuwong trinh dang:
ax’ +bx+c>0, ax’ +bx+c <0, ax* +bx+¢ >0, ax* +bx+¢c<0 (a=0)

Van dé 1: Xét dau cac tam thirc bac hai

Bai tap

Xét dau cac tam thitc bac hai sau:



a) f(x)=x*-5x+4 b) f(x)=-2x*-5x-2 o f(x)=x"+2x+1
d) f(x)=3x*+10x+3 e) f(x)=-2x*+5x-2 f)y f(x)=-x*+4x—-4
g) f(x)=3x"+6x+3 h) f(x)=-x"-x-2 i) f(x)=-x*+3x—4

Van dé 2: Xét dau biéu thirc dang tich — thwong cac nhi thirc bac nhit va tam
thirc bac hai
Phuong phéap 1: Lap bang xét ddu chung
e Bién doi biéu thirc vé dang tich; thwong cac nhi thitc, tam thic.
e Tim tat ca cac nghiém cua nhj thirc bac 1, tam thic bac 2. Gia sit X, <X, <...<X,.
e Bifu dién cdc nghiém Ién dong trén bang xét ddu: nho trude, 16n sau.
¢ Xac dinh du tirng nhij thire, tam thic.
e Xac dinh du ctia biéu thiic (qui tac vé tich; thuong cac dau ).
Phwong phéap 2: Phuong phap dan diu
e Bién doi biéu thirc vé dang tich; thwong cac nhi thitc, tam thic.
e Tim tat ca cac nghiém cua nhj thirc bac 1, tam thic bac 2. Gia sit X, <X, <...<X,.
e Bifu dién cdc nghiém Ién dong trén bang xét ddu: nho trude, 16n sau.
e Xac dinh ddu cua khoang sau cung: cung ddu véi tich tat ca cac hé sd cia x cd
s0 mi cao nhat.
e Xac dinh d&u tr phai sang trai: qua nghiém don déi dau
qua nghiém kép khong d6i dau.
Ghi chu:
e Nghiém don: s6 nghiém gidng nhau 1a s6 1é (1 nghiém, 3 nghiém, 5 nghiém...)
e Nghiém kép: s6 nghiém gidng nhau la s6 chdn (2 nghiém, 4 nghiém, 6 nghiém...

Bai tap
Xét dau cac biéu thirc sau:
1) fz =(—x+4+1)(-2z—6) 2) fz =(01-)(-22"+51—2)
3) fz =(2"—5r+4)(—2" +22—3) 4) fr=2-1 2"—42+3
3z —6 —z+4)(x+9
5 f1 =—F5——— 6)f:1::( 2)( )
32" —10x + 3 —22" 4+ 5x —2
22 +4)(z° — 4 24° — 5z + 2
7) fa =20l ) 8 fo =2 Drt2
(32" + 62 + 3) —z 42
3 k2 o4
9)fx:2$ or” + 2x 10)fx:42 2x2
—r +2 z' —10z" +9
4 2 —_
1) f o = r —4x 12)fa::2x+4—1 2z

3z° — 10z + 3 l—=2 z+1



11—z 1
+

13 5 =— "+ —
)/ 32 +10z+3 3z
15 fo =—"b 1
r+4r+3 T4+2
17) f z = — 1 —— L
" +2xr—3 —x +2x—3

1 T
14 T = — —
)/ -1 2+z+1
1 1
16) f 2 =—; -
z +2r—3 -2 +2x-3
18) f & — -2 1 1

3 T 9 +
©+8 z¥—-2x+4 x+2

Van dé 3: Giai b4t phwong trinh

nhi thirc, tam thirc.
e Xét dau biéu thirc & vé trai.

¢ Bién d6i bat phuong trinh sao cho: v& phai bang 0; vé trai la tich — thuong cac

e Dua vao bang xét dau va két hop véi yéu cau bai toan d€ chon nghiém.

Bai 1. Giai cac bat phwong trinh sau
1) 32 +10z+3>0
4) —x* +4x>4
7) 30-1 < a+1
9) (2" =5z +4)(—2" +2r-3)>0

11)&20
3z° —10x + 3
2
T 9x+14>
¥ —bhr+4

2
—2z +7x+7§_
x> — 3z —10

13) 0

15) 1

(2 —1)(—22" + 5r —2)
't — 1
2c+4 1—-2x
>
11—z z+1
1 1
< 2
2’ —br+4 2 —Tr+10
21° —
T 5x—|—2<
—x+2
| 1 < 1
2 +2x—3 —2*4+2x-3

17) >0

19)

21)
23) 0

25)

2) 2 —2+2<0
5) 3% +62+3<0

Bai tap

3) 3" —10x < 3

8) (1—x)(—22> +53—2)<0
10) 2—1 2° -4z +3 >0

(—x+4)(z+9)
22 + 5 —2

42
14)29[;—:r§0
4+ 5r+6

1l—z 2°—4x+3
16) - <0
z° —8x +15
18— <L
3z +10z+3 ~ 3z

20) 1> 7

-1 2 4+z+1
3
2’ —8x +15
24) x < 1
2 +4r+3 x+2
26y — L <1

2 —r—6 -3

12) <0

22)1<

6) (—2x+4)3z+9)>0



27) £—2 < 1 _ 1 28) — 2 > 1
2 +8 2P —2x+4 z+2 22° —br+2 2 —z+6
1 2 3_ 2
29) <— 30) 2z° — 5w +2x20
rT+2 z—-2x+4 —x +2
4 2 4
s1) L~ <y 32) 220
3z — 10z + 3 z —10z" +9

Bai 2. Tim tap xac dinh ctia cac ham sd sau:

Y= 2 +5r+4 b
V2332+2x+1 ) v=

l—z 2°—4x+3 3— 3z

a —
) —? —2x +15

1

c) yz\/

¥ —8x+15

Bai 3. Giai cac hé bat phwong trinh sau:

D 26" +92+7>0 ) 472 — 5z —6 <0 3) 22" —hr+4<0
2 4+r—6<0 4" +12x—-5<0 2> —=3z+10>0
" 2% — 92 4+7>0 . 22 -9<0 0 {x2—5x—4g0
©—r—6<0 z—1 32 +T7x+4 >0 —42* +122 -8 <0
(2 4+1>0 (07 +4 1-22z 'x3—3x2—a:+3>0
7) 122" +2-10<0 gy {1-z z+l 9) -6
92 51+ 3>0 —22x —|—7x~|—7<_1 x+5_2x—1>2
z-—3x —10 2¢0+1 x4+5
Van dé 4: Bién luidn phwong trinh bac hai az’ + bz + ¢ = 0 1

Truwong hop 1: a =0

Xét a =0, tim m.Thé vao 1 duwa phwong trinh vé phwong trinh bac nhat

br+c=0.
Trwong hop 2: a = 0
A =0b" —4ac
(hay A'=b"—ac v6i

b
5)

bl

Két luan




A >0 (hodc A'>0) 1 6 hai nghiém phan biét

A =0 (hodc A'=0) 1 c6 nghiém kép

A <0 (hodc A'<0) 1 vonghiém
Bai 1. Tim m d€ cac phwong trinh sau c6 nghiém:
a) m—51"—4dmr+m—-2=0 b) m+1z°+2m—-1z+2m—-3=0
c m—1z°-2m-12+2=0 d) m*~12°-2m+12-2=0

Bai 2. Tim m d€ cac phuong trinh sau vo nghiém:

a) m+laz°+2m—-12+2m—-3=0 b) m —42°-2m+2z—-2=0
c0 m+12°+2m+22+6=0 d) m*~92°-2m-31+1=0
Bai 3. Chitng minh cac phuong trinh sau v6 nghiém véi moi m:

a) ¥>—2m+1lz+2m*+m+3=0 b) m+12°+2m+2z2+8=0

Van dé 5: Bat phwong trinh bac hai az” + bz +¢>0 1 c6 nghiém Vz € R.
Trweong hop 1: a =0
Xét a =0, tim m.Thé vao 1 dwa phwong trinh vé bat phuwong trinh bac nhat:

1 ©bx+c>0

1 & 0z+c¢ >0, Vz € R (ding): nhan m vita tim duoc.
Vo6i b=0 . . N
1 & 0x+c¢>0,Vr € R (sai): loai m vira tim duoc.
Véi b =0 1 & bx+c¢>0 Ve R (ludn ludn sai): loai m vira tim duoc.

Trweong hop 2: a =0

) a>0 ) a<0

o ar +br+c>0,VreR & o ar +br+c<0,VreR &
A <0 A <0
 brte>0VreRe (% : hrte<ovreRe (%"

[ ] 4 [} d
ar” +or+c>0,Vor € @Ago ar” +or+c<0,Vx e <:>A§0

K&t luan: Hop nghiém cua truong hop 1 va truong hop 2.

Bai tap

Bai 1. Tim m d€ mdi biéu thikc sau day ludn ludn dwong:



a) m+22°-2m+1z+1 b) m+22*+2m+2z+m+3

Bai 2. Tim m d€ moi bi€u thitc sau day ludn luén am:

a) 2?4 omN2z —2m® —1 b) m—-22"-2m-3z+m—1

Bai 3. Tim m dé& mdi bat phuong trinh sau day c6 nghiém Vz € R:

a) m—12"—4z+3m—-2>0 b) 22°+ m—2zx—m+4>0

q) m—12°-2m+12-2<0 d m*~42°+2m—-22+1>0

el m—92°-2m+32+1<0 fy m -3m+22°4+2m—-12-6>0

Bai 4. Tim m d€ mdi ham sd sau day c6 tdp xdcdinh D =R Vr € R :

a) y:\/m—l 2 —2m+12z+3 m—2 b) y:\/m—i—l =2 m+1z+2

) y:\/m2—1x2—2m+1x+2 d) y:\/m2—4m2+2m+2$—2

e) y:\/m2—3m+2:1:2+2 m—1z—1 f) y:\/2m2—3m—2 ' +2m—2x+3
2z 2
h) y=
\/m2—1x2—2 m-+1z+2 \/m2—9x2—2m+3x+2

g Y=

Van dé 6: Bit phwong trinh bac hai vé nghiém

e ax’+bx+c>0 vdnghiém < ax’* +bx+c<0, VxeR.
e ax’+bx+c>0 vo nghiém < ax* +bx+c<0, VxeR.
e ax’+bx+c<0 vonghiém < ax* +bx+c>0, VxeR.
e ax’+bx+c<0 vonghiém < ax*+bx+c>0, VxeR.

Bai tap
Bai 1: Binh m dé cac bat phuwong trinh sau vd nghiém:
a) (m-2)x*+(m+1)x<0 b) (mz—l)xz—z(m+1)x+3s0
) (m*-4)x*+2(m-2)x-1=0 d) (m*-3m+2)x*-2(m-1)x-6>0
e) (M’ -9)x*-2(m+3)x+1<0 fy (m-1)x*-4x+3m-2>0
g) (m*-1)x*-2(m+1)x+2<0 h) 2x*+(m-2)x-m+4>0

Van dé 7: Bat phwong trinh bac hai c6 nghiém

e Giai bai toan bat phwong trinh bac hai v6 nghiém.

e Tim duoc tham s6 m thudctap S.

e Bat phuwong trinh c6 nghiém khi m thudc tap R\S (phanbucua S trong R).




Bai tap
Bai 1: Binh m dé cac bat phuwong trinh sau ¢6 nghiém:
a) (m-1)x*-4x+3m-220 b) (m*-1)x* —2(m+1)x+2<0
) 2x*+(M-2)x-m+4>0 ( 2—9)x —-2(m+3)x+1<0
e) (M’ -4)x*+2(m-2)x-1>0 f) (m*-1)x*-2(m+1)x+2<0
g) (m-2)x*+(m+1)x<0 h) (m®-3m+2)x*+2(m-1)x-6>0



