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Thuit ngir Kién thirc, ki ning

e Tam thuc bac hai e Giai thich Binh Ii vé dau cua tam thirc bac hai tir vigc
e DAu cta tam thirc bac hai quan sat d6 thi ctia ham bac hai.
e Bét phuong trinh bac hai e Giai bat phuong trinh bac hai.

e Van dung bat phuong trinh bac hai vao giai quyét bai
toan thuc tién.

Xét bai toan vuon rao ¢ bai 16, nhung ta tra loi cau hoi: Hai cot goc hang rao (H6.8) can phai cam cach

bo tudng bao nhiéu mét dé manh dat duoc rdo chan cé dién tich khdng nhé hon 48m??

1. DAU CUA TAM THUC BAC HAI

e -~ HP1: Hiy chi ra mot dic diém chung cua cac biéu thirc dudi day

A=0,5%°; B=1-x% C=x*+x+1 D =(1-x)(2x+1).

Tam thtic bac hai ( ddi voi X) Ia biéu thire c6 dang ax? +bx +c¢ trong d6 a, b, ¢ 1a nhitng sb thuc cho
trudc (v6i a=0), dugc goi 1a cac hé sé cua tam thic bac hai.

Nguoi ta thuong viét f(x) =ax® +bx+c. Cac da thic di cho trong HP1 13 nhitng tam thtc bac hai. O da
thuc A, taco a=0,5b=0;c=0.

) Luyéntap1.  Hay cho biét biéu thic nao sau day 1a tam thic bac hai.

2
A=3x+2Xx+L B=-5x‘+3x2+4 C:—§x2+7x—4; D:(lj LY
X X

Hwéng din: Theo dinh nghia Tam thac bac hai, ta c6 biéu thiac C = —% x* +7x—4 la tam thuc bac hai,

VoI az—g; b=7; c=-4.
3

Chu y: Nghiém ctia phuong trinh bac hai ax® +bx+c¢ =0 ciing duwoc goi la nghiém cta tam thic bac hai
ax®+bx+c.

A=Db*-4ac va A'=b">—ac, véi b=2b’" tuong tmg duoc goi 1a biét thirc va biét thirc thu gon cla

tam thirc bac hai ax® +bx+c.
@)

e = HDP2: Cho ham sb bac hai y = f(x)=x" —4x+3.




a) Xac dinh hé s6 a. Tinh f(0), f (1), f(2), f(3), f (4) vanhan xét vé dau cia chling so véi dau cua he
s a.

b) Cho do thiham s6 y = f(x) (H.6.17). Xét trén ting khoang (—o0;1), (L3), (3;+90), d6 thi ndm phia trén
hay nam phia duéi truc Ox ?

¢) Nhan xét vé dau cia f(x) va dau caa hé sé a trén ting khoang do.

Huwéng din: a) He sé a=1; f(0)=3, f(1)=0, f(2)=-1 f(3)=0, f(4)=3

Dau cua f(0), f(4) cung dau véi dau cia hé s a; dau cua f(2) trai dau voi dau cia hé sb a.

b) Trén khoang (—o0;1) va (3;+o0) d6 thi ham s6 nam phia trén truc Ox ; trén khoang (1;3) do thi ham s6
nam phia dudi truc OX.

c) Trén khoang (—oo;1) va (3;+00) dau cia f (x)ciing dau véi dau cua hé s6 a; trén khoang (1;3) déu
cua f (x)trai dau véi dau cua he s a.

e = HDP3: Cho d6 thi ham s6 y = g(x)=-2x"+x+3 nhu Hinh 6.18
y
/1N

3) (3 3 . . .
a) Xét trén tirng khoang (—oo;—l), (—1; EJ (E;+00j,d6 thi nam phia trén hay nam phia dudi truc Ox ?

b) Nhan xét vé du cia g(x)va diu cua hé sé a trén ting khoang do.

~ 3 5 Ly ) .
Huwéng dan: a) Trén khoang (—oo;—l) va (EHOOJ do thi ham s6 nam phia dudi truc Ox ; trén khoang

3) . . s
(—1; Ej d6 thi ham s6 nam phia trén truc Ox.

© Két néi tri thirc vdi cudc song



b) Trén khoang (—o0;—1) va (§;+00J déu ciia g(x)cling dau véi dau cua hé s a; trén khoang (—1; gj
dau ciia g(x) tréi dau véi dau cua hé sb a.

Nhan xét:

Tur HD2 va HD3 ta thdy , néu tam thic bac hai f (x) =ax® +bx-+c ¢6 hai nghiém phan biét x; X, (x, <X, )
thi f(x) Iudn cing dau véi hé s6 a véi moi gid tri x e (—o0; %, ) U (X,;+90) (6 ngoai khoang hai nghiém)

va trai dau véi hé s6 a véi moi gia tri x e(x;;x, ) (¢ trong khoang hai nghi¢m).
o HDP4: Néu noi dung thay vao 6 c6 ddu “?” trong bang sau cho thich hop.

e Trwong hop a>0
A A<O A

A>0

I
o

<

e

Dang d6 thi

>

Bl N

0 X O b X

2a

D6 thi nim hoan| P thi nam phia trén truc OX | - P thi nim phia trén truc
Vi tri cia @b thi |toan phia trén truc| va tiep xic voi truc Oxtai| Ox khi x < x, hodc x> x,.

Ox

7. 2 i . . b _ A . M ’ re
so voi truc OX diém c6 hoanh do x = — — Do thi nam phia dudi truc

2a | Ox khi x, <x<X,.

e Trwong hgp a<0

A A<0 A=0 A>0
X @) 5 s ; /\
A o Ol/ X4 X2 X
Dang do thi
Vi tri ctia dd thi ? ? ?
so voi truc Ox
Tra loi:
A A<0 A=0 A>0

-
=

&

2a

o

o)
>
>
>

- 5 . /\
X
Dang d0 thi /\ /
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Vi tri cia dd thi
so voi truc OX

bo thi ndm hoan
toan phia dudi truc

D6 thi ndm phia dudi truc
Ox va tiep xuc véi truc Ox

- D6 thi ndm phia trén tryc
Ox khi x, <x<X,.

Ox tai diém co6 hoanh do| . pj thi nim phia dudi truc
x:_i Ox khi x < x, hodc x> x,.
2a

Mbi quan hé gitta dau cua tam thic bac hai ax® +bx+c vai ddu cua hé s6 a trong timg trudng hop cua
A dugc phét biéu trong Binh ly vé dau tam thirc bac hai sau day.

Cho tam thuc bac hai f (x)=ax’+bx+c (véi a=0).
Néu A <O thi f(x) cung dau véihe s6 a véi moi xell.

o (8
2a 2a

Néu A=0 thi f(x) cung dau véihé so a véi moi x=—— va f

Néu A >0 thitamthic f (x) c6 hai nghiém phan biét x, va x, (X, <X,).Khidé, f(x) clng dau

V6i he s6 a V6i moi X & (—o0; X, ) U(X,;+0); f(X) tréi dau vei hé s6 a véi moi x (XX, ).

Khi A>0, déu ctia f(x) va a la: “Trong tréi

ngoai cung”

| |
| |
trai x

cung x, cung —
* dhu C(

\ 4

dau dau

Cha y. Trong dinh i vé dau tam thirc bac hai c6 thé thay A bai A’.

D Vidul. et dAu cac tam thic bac hai sau:
a) X2+ x+1; b) - §x2+ 9x- 27; c) 2x*+ 6x- 8.
Giai

a) f(x)=x"+x+1c6 A=-3<0va a=1>0nén f(x)>0 véi moi xell.

b) g(x):—§x2+9x—2—27 c6 A=0va a:—g<0 nén g(x) cé nghiem kép x =3 va g(x)<0 v&i moi
X #3.

c) D& thiy h(x)=2x*+6x—8 c6 A'=25>0,a=2>0 va co hai nghiém phan biét x, =—4;x, =1.
X 2

Do dé ta c6 bang xét dau h(x):

i
h(x) + 0o - 0 +

Suy ra h(x)>0 v&i moi x e(—o0;—4)U(L+) va h(x) <0 véi moi xe(—4;1).
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Luyén tap 2. Xét dau cac tam thirc bac hai sau:

a) —3x% +x—+/2 b) x*+8x+16 c) —2x* +7x-3
Gial

a) f(x):—3x2+x—\/§cé A=1-12/2 <0va a=-1<0nén f(x)<O,VXED .

b) g(x)=x*+8x+6c6 A'=0,a=1>0nén g(x)=0c6 nghiémkép x=-4 va g(x)<0,vx=—4.

1
c) h(x)=-2x*+7x-3c6 A=25>0,a=-2<0nén h(x)=0< X~ tacs bang xét diu
X=3
1 2
X —o0 = 3 +00
\ :
h(x):—sz +7x-3 - 0 + 0 -

Suy ra h(X)>0,VXE(%;3jVQ h(X)<0,VXe[—oo;%jU(3;+oo)

2. BAT PHUONG TRINH BAC HAI

HP5. Tro lai tinh hudng mé dau. Véi yéu cau manh dat duoc rao chan cé dién tinh khdng nho hon 48 m?
, haly viét bat dang thic thé hién su so sanh biéu thuc tinh dién tich S(x) =-2x% +20x voi 48

Tu HDS, ta c6 —2x* +20x+48<0 (1)

Pay la mot bat phuong trinh bac hai.

Tong quat, ta c6 dinh nghia sau:

Nhan xét. Dé giai bat phuong trinh bac hai ax?+bx+c>0 (hoic ax?+bx+c>0, ax’+bx+c<0,
ax® +bx+c <0) ta can xét dau tam thirc ax? +bx+c , tir d6 suy ra tap nghiém.

e Bit phuong trinh bac hai 4n X 1a bat phuong trinh c6 dang ax?+bx+c>0 (hoic
ax’ +bx+c>0, ax’ +bx+c<0, ax?* +bx+c<0), trong d6 a,b,c 1a nhitng sé thuc
da cho va a=0.

e So thuc x, goi la mot nghigm ciia bat phuong trinh bac hai ax® +bx+c>0, néu
ax; +bx,+c>0. Tap hop gém tit ca cac nghiém cua bat phuong trinh bac hai
ax® +bx+c >0 goi 1a tdp nghiém cua bat phuong trinh nay.

e Giai bat phuong trinh bac hai f (x) =ax?+bx+c >0 la tim tap nghiém cua né, tic 1a
tim cac khoang ma trong d6 f(x) cung dau véi hé sé a (néu a>0) hay trai dau véi
hé sé a (néu a<0).

Vi du 2. Giai c4c bat phuong trinh sau:
a) 3x2+x+5<0 b) —3x? +2/3x-1>0 c) —x?+2x+1>0
Gial
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a) Tamthic f(x) =3x*+x+5 0 A=-59<0 hésé a=3>0 nén f(x) luon duong (cling dau véi a) Véi
moi x (1 . Suy ra bat phuong trinh vo nghiém.

b) Tamthuc f(x)=-3x>+23x-1¢co6 A=0 hé sé6 a=-3<0 nén f(x) luon am (cuing dau véi a) voi

NE NE

moi x;t?,tl’rc [ —3x% + 2/3x—1<0 véi moi x = X2

Ve

Suy ra bat phuong trinh c6 nghiém duy nhat x = 5

¢) Tamthuc f(x)=—x*+2x+1 c6 A=2>0 nén f(x) c6 hainghiém x, =1—~/2 va x, =1++/2 .

Mit khac a=-1<0, do do ta c6 bang xét diu sau:

X ‘ —0 1-/2 1++/2 +o0
f(x) | - 0 = 0 =

Tap nghiém cia bit phuong trinh a S = (1—J§;1+ JE).

Vi du 3. Giai bat phuong trinh (1), tir d6 suy ra 10i gidi cho bai toan rao vudn ¢ tinh huong me dau.

Giai

Tam thtc bac hai f(x) =2x* —20x+48 ¢ hai nghiém x, =4;x, =6 vahé s6 a=2>0. Tir d6 suy ra tap
nghiém cua bt phuong trinh (1) 1a doan [4;6]. Nhu vay khoang cach tir diém cam cot dén bo tuong phai
I6n hon hoac bang 4m va nho hon hodc bang 6m thi manh dat rao chin cua bac Viét s& ¢ dién tich khéng
nhé hon 48m?.

Luyén tap 3. Giai cac bat phuong trinh sau.

a) -5x°+x-1<0 b) x> -8x+16<0 c) X*~Xx+6>0

Giai

a) Tam thac f(x)=-5x*+x-1c0 A=-19<0hésdé a=-5<0nén f(x) lubn &m (cung dau voi a) véi
moi x el . Suy ra bat phuong c6 nghiém vaéi moi x el .

b) Tam thirc g(x) =x*>—8x+16 ¢6 A'=0hé sé a=1>0 nén g(x) luon duong (cting dau véi a) véi moi
X#4,tac la x> —8x+16>0 Vi moi x=4.

c) Tamthic x> —x+6>0 c6 A=-23<0 h¢ sé6 a=1>0 nén f(x) luén duong (cing dau véi a) voi moi
x €[] . Suy ra bt phuong c6 nghiém véi moi x el .

Vian dung. Do cao so voi mat dat cia mot qua bong dugc ném 1én theo phurong thang dimg duoc mo ta boi
ham s bac hai h(t) =—4,9t? +20t +1, & do cao h(t) tinh bang mét va thoi gian t tinh bang gidy. Trong
khoang thai diém nao trong qua trinh bay caa né, qua bong s& & do cao trén 5m so véi mat dat?

Giai

Phuong trinh chuyén dong c6 dang h(t) =—4,9t* + 20t +1.

Khi vat ¢ do cao trén 5m ta c6 bat phuong trinh —4,9t* + 20t +1>5 < _10+4 50’4 <t< —1O+4 980,4 '
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Vay khi t e (_10 +4“§O’ 4 ; —10 +4“980’ 4 J thi qua bong s& & d6 cao trén 5m

Tim hiég thém ‘ 7 , , ,
Ta cd thé dung may tinh cam tay dé giai bat phuong trinh bac hai. Sau khi m& may tinh, ta bam lién tiép
cac phim sau day:

| Mode 1 E E |
Sau d6 chon mot trong bon dang bat phuong trinh bac hai roi nhap cac hé sé a,b,c tir d6 nhan dugc
nghiém.
Vi du dé giai bat phuong trinh 2x* —3x—6 < 0ta bam t6 hop phim
[Mode |} 1 1[4 J2 [= |8 [= [6 [= [= |
Man hinh méy tinh hién thi: B‘F <x< 3+j5_7 |
0] Math
Tap nghiém ciia bét phuong trinh 1a {3_;/5_7 : 3+21/5_7} AALB

Bai tap
6.15. Xét dau cac tam thuc bac hai sau:
a) 3x* —4x+1 b) x*+2x+1
c) —x*+3x-2 d) —x*+x-1
6.16. Giai cac bat phurong trinh bac hai:
a) x>*-1>0 b) x*-2x-1<0
) —3x*+12x+1<0 d) 5x* +x+1>0
6.17. Tim céc gié tri cua tham s6 m dé tam thirc bac hai sau dwong véi moi x el
x* +(m+1)x+2m+3
6.18. Mot vat duoc ném theo phuwong thang dung xudng dudi tir do cao 320m véi van téc ban dau

V, =20m/s. Hoi sau it nhat bao nhiéu gidy, vat d6 cach mat dat khéng qua 100m ? Gia thiét rang sirc can
ctia khong khi 1 khong dang ké.

6.19. Xét duong tron duong kinh AB =4 va mot diém M di chuyén trén
doan AB, dat AM =x(H.6.19). Xét hai duong tron duwong kinh AM va
MB . Ki hi¢gu S(x) la dién tich phan hinh phang nam trong hinh tron lén
va nam ngoai hai hinh trdn nhé. Xac dinh cac gia tri cia x dé dién tich
S(x) khong vurot qua mot ntra tong dién tich hai hinh tron nho.
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Giai bai tap
Bai 6.15

a) D& thay f(x)=3x"—4x+1cod A’=1>0,a=3>0 vaco hai nghiém phan biét xlzé;x2 =1.

Do d6 ta c6 bang xét dau f (x):

Y — 0

@)+

o || =

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

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

c) D& thdy h(x)=-x*+3x—2 c6 A=1>0,a=-1<0 vaco hai nghiém phan biét x, =1;x, =2.

Do dé ta c6 bang xét dau h(x):

x — 1 2 + w0

h(z) — 0 + 0 —

Suy ra h(x) <0 v&i moi x e (—o0;1)\U(2;+00) va h(x)>0 véi moi xe(1;2).

d) k(x)=—x*+x-1c6 A=-3<0 va a=-1<0 nén k(x)<0 v&i moi xell.

Bai 6.16

a) DEthdy f(x)=x*-1c6 A’=1>0,a=1>0 vaco hai nghiém phan biét x, =-1x, =1.

Do dé ta c6 bang xét dau f (x):

) -1 1

f(z) + o - o +

Nén bat phuong trinh x*—1>0 c6 tap nghiém 1a S =(—o0;-1) U (L;+0).

b) D& thiy g(x)=x*—-2x-1¢6 A'=2>0,a=1>0 vacé hai nghiém phan biét X, =1-+2; %, =1+2

Do dé ta c6 bang xét dau g(x):

T - 1-2 1++2 +

o)+ 0 - 0+
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Nén bat phuong trinh x*- 2x- 1< 0 c6 tap nghiém 1a S = (1- J2:1+ JE).

c) D& thay h(x)=-3x*+12x+1 c6 A'=39>0,a=-3<0 vacd hai nghiém phan biét x, = 6+;/§;
_6-4/39
2 3 .
Do dé ta c6 bang xét dau h(x):
6-39  6+39
T - + o0
3 3
‘h(x) - 0o + 0 —
Nén bt phuong trinh —3x? +12x+1<0 c6 tap nghiém Ia S :[—oo; G_j@Ju(G-F;/@ﬁooJ.
d) k(x)=5x*+x+1¢c6 A=-19<0 va a=5>0 nén k(x)>0 v&i moi xell.
Tir d6 suy ra bat phuong trinh 5x* + x+1>0 c6 tap nghiém 1a [ .
Bai 6.17.
bt f(x)=x*+(m+1)x+2m+3 co hé¢ sé a=1>0
Tacé A=(m+1)’ —4(2m+3)=m?-6m-11
*)Néu A>0thi f(x)<0 khi xe[x;X,] véi X, X, 1a hai nghiém ciia phuong trinh f (x)=0.

Khi d6 khong thoa man f (x)>0 véimoi xell .
*)Néu A=0thi f(x)=0 khi x=—2£a,khid<’) khong thoaman f (x)>0 véi moi xell .

*)Néu A <0 < 3-25<m<3+245 thi 1.f(x)>0 véi moi xell (théa min dé bai)
Vay 3-2v5 <m<3+2+/5 théa min yéu cu bai toan.

6.18. V&i g =10m/s? ta c6 phuong trinh chuyén dong h(t) =5t* +20t—320.

Vit cach mit dét khong qua 100m , tirc 1a —100 < h(t) =5t +20t —320<0.

Sir dung MTCT ta dugc —2+43 <t <—2+2/17 .

5 T AR? - _T 2. _r 2,
6.19. Tacd S(O;AB):ZAB ’S(ol;AM)_ZX ’S(OZ:MB)_Z(4_X) ;



/4

VOI CUuOC SONG

S, =S (08 ~ S(oysam) — S

O;AB) (0;AM) (O,;MB)

:%(ABZ —x* ~(4-x')
=%(—2x2+8x)

S, < %(S(Q;AM) + S(OZ;MB))

:%(—2x2+8x)s%.%(x2 +(4—x2))
—=3x*-12x+8>0
O<x< 6_5\@
- 6+2+/3 cyed
3 S

3




