DAU CUA TAM THUC BAC HAI <<<<

THUAT NGU | KIEN THUC, Ki NANG
+  Tam thirc bac hai .« Giaithich dinh li v& d4u ciia tam thirc bac hai tir viéc quan
v Evhi e N : sat do thi clia ham béc hai.
bac hai .« Giai bat phwong trinh bac hai.
« B4t phwong trinh ©» VAandung bat phwong trinh bac hai vao giai quyét bai toan
bac hai thue tién.

Xét bai toan rao vuon & Bai 16, nhwng ta tra I&i cau héi: Hai ¢t géc hang rao (H.6.8) can
phai cdm cach bé twdng bao nhiéu mét @& manh dat dwoc rao chan cé dién tich khéng nhé
hon 48 m??

1. DAU CUA TAM THUC BAC HAI
) #01. Hay chi ra mét vai dac diém chung ctia cac biéu thirc dwdi day:
A=0,5x% B=1-x°; C=x"+x+1 D=(1-x)(2x +1).

Tam thirc bac hai (d6i v&i x) la biéu thirc co dang ax2+ bx + ¢, trong d6 a, b, cla nhirng sb
thue cho truwde (voi a # 0), dwoc goi la cac hé sé cia tam thirc bac hai.

Nguoi ta thuwdng viét f(x) = ax2 + bx + ¢. Cac da thirc da cho trong HD1 1a nhirng tam thirc
bac hai. O dathirc A, tacé a=0,5; b=0; c=0.

') Luyén tdp 1. Hay cho biét biéu thirc nao sau day 1a tam thirc bac hai.

2
A=3x+2Jx +1: B=-5x"+3x*+4: C=—§x2+?x—4; D=[1J +21+3.
X X
Chuy A=Db® - 4ac va A' = b? - ac, voi

Nghiém ctia phwongtrinhbachai ax® + bx + ¢ =0 b‘: _2__”' tl{“’“ﬂ trng du:i?‘C goi lﬂ_ biél_ thfh’-"
cling dwoc goi la nghiém cla tam thire bac hai V@ Pitihtcthu gon cua tamthire bac hai
s bt ax? + bx +c.

) #02. Cho ham sb bac hai y = f(x)= x> —4x+3.
a) Xac dinh hé sé a. Tinh £(0), f(1), f(2), f(3), f(4) va
nhan xét vé dau cla chung so voi dau cla hé s a.




b) Cho dé thi ham sé y = f(x) (H.6.17). Xét trén tirng khoang
(—o0; 1), (% 3), (3;4), 6 thi ndm phia trén hay nam phia
duwéi truc Ox?

c) Nhan xét vé dau cua f(x) va dau cua hé sb a trén tirng
khoang do.

D3, Cho dé thi ham sé y = g(x) = -2x” + x + 3 nhu Hinh 6.18.
), Cho d@é thi h 0 (x) = -2x* 3 nhu Hinh 6.18

a) Xeét trén tirng khoang (—ow; —1), [-1; .‘;i) @;4. m), do thi

nam phia trén truc Ox hay nam phia dwéi truc Ox?

b) Nhan xét vé dau clia g(x) va dau cia hé sb a trén tirng
khoang dé.

Hinh 6.17

Nhan xet
N . . - 3\ x
Tir HD2 va HD3 ta thay, néu tam thirc bac hai f(x)=ax’ +bx +¢ / he ?\ :
c6 hai nghiém phan biét x., x, (x, < x,) thi f{x) luén clng dau
v&i hé s a v&i moi gia tri x e (—o0; X,) U (X,;+) (& ngoai doan Hinh 6.18
hai nghiém) va trai dau véi a véi moi gia tri x e (x.; x,) (& trong
khoang hai nghiém).
» HP4. Néu ndi dung thay vao 6 cb dau “?” trong bang sau cho thich hop.
« Tréng hopa=>0
A A<0 A=0 A>0
YA v y4
Dang db thi
X, % _
O \_/ X
- o b -
O X -5 X

D6 thi nam phia trén
truc Ox va tiép xuc
v&i truc Ox tai diém co

hoanh dd x = -ii

2a

D6 thi nam hoan toan
phia trén truc Ox.

Vi tri cha db thi
so voi truc Ox

— D6 thi nam phia trén
truc Ox khi x <X, hoac
X > X,

— Pé thi ndm phia dwoi
truc Ox khi x, <x <X, .




« Trvong hopa <0

A A<0O A=0 A>0
n _ vy _b 4
o) " - 2a 'j{ /‘\ h
Dang @4 thi F% Sy 4

Vi tri ctia do thi
so voi truc Ox

o ? f

Moi quan hé gilra dau clia tam thirc bac hai ax? + bx + ¢ voi dau clia hé s a trong ting
trrdng hop cua A dwoc phat biéu trong dinh li vé dau cua tam thirc bac hai sau day.

Cho tam thirc bac hai f{x) = ax*> + bx + ¢ (a # 0). ) Khi A= 0, d4u ca fix) va a a:

o Néu A < 0 thi f(x) cung dau voi hé sé a voi moi x « R. “Trong tréi, ngoai cling’.

« NéuA=0thif(x) cung dau véihé sé a véimoi x = il cang x, trai x, cung
b 2a déu déu déu
va f[——} = {.
, 2a
« Neu A> 0 thi tam thuc f(x) co hai nghiém phan biet x,
va X, (X, <X,). Khi d6, f(x) cling dau v6i hé sé a véi moi
X (—0; X,) U (X5, +x); f(x) tréi dau véi hé s6 a véi moi
X €(X,; X,).

%, v

Chii y. Trong dinh li vé déu cia tam thirc bac hai cé thé thay A bai A'.

'® Vi dy 1. Xét dau cac tam thirc bac hai sau:

a) X2+ x+1; b) —%xi+9x—~22—?; c) 2x2 + 6x — 8.

Giai

a)fix)=x*+x+1c0A=-3<0vaa=1>0nénfix)>0véimoi x € R.

b) f(x)z—gxz +9x—-2—; cOA=0va a=—%-::ﬂ nén f(x) cd nghiém kép x = 3 va fix) < 0 voi

moi x # 3.
c) Dé théy fix) =2x?+6x-8co A =25>0, a=2 >0 va co hai nghiém phan biét x, =4, x,=1.
Do d6 ta cé bang xét dau f(x):
X —a0 -4 1 +00
f(x) + 0 = 0 +

Suy ra f(x) > 0 véi moi x e(-o; —4) w (1; +o0) va f(ix) < 0 v&i moi x e(—4; 1).
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) Luyén tdp 2. Xét dau cac tam thirc bac hai sau:
a) —-3x2 +x —+/2; b) x2 + 8x + 16; c) -2x2+7x - 3.

2. BAT PHUONG TRINH BAC HAI

) WOs. Trd lai tinh hudng mé dau. Véi yéu cau manh dat duoc rao chan co dién tich khéng
nhd hon 48 m?, hay viét bat dang thirc thé hién sw so sanh biéu thirc tinh dién tich
S(x) = -2x% + 20x v&i 48.

Tl HD5, ta cd 2x2 - 20x + 48 < 0 (1). Pay la mét bat phwong trinh bac hai.

Téng quat, ta cé dinh nghia sau:

« Bét phuong trinh bac hai 4n x 1a bat phwong trinh c¢6 dang ax? + bx + ¢ > 0 (hodc
ax?+bx+c>0, ax2+ bx +¢ <0, ax2+ bx + ¢ <0), trong d6 a, b, ¢ la nhirng sb thuc
dachovaa=0.

» 86 thuc x, goi 1a mét nghiém cla bat phwong trinh bac hai ax® + bx +¢ >0, néu

ax; +bx, +¢>0. Tap hop gom tat ca cac nghiém cua bat phwong trinh bac hai
ax® + bx + ¢ > 0 goi |a tdp nghiém cQa bat phwong trinh nay.

+ Giadi mét bat phwong trinh bac hai la tim tap nghiém ctia né.

. o

Nhan xét. P& gidi bat phwong trinh bac hai ax?2 + bx + ¢ > 0 (hodc ax2+ bx + ¢ > 0,
ax2+ bx + ¢ < 0, ax? + bx + ¢ < 0) ta can xét dau tam thirc ax?2 + bx + ¢, tr d6 suy ra

tap nghiém.

) Vi du 2. Gidi cac bat phwong trinh sau:
a) 3x°+x+5<0; b) —3x? +2/3x -1>0; c) —x*+2x+1>0.
Giai
a) Tam thirc fix) =3x2+x +5¢6 A=-59 < 0, hé sé a =3 > 0 nén f(x) luén dwong (clng dau
voi @) voi moi x, tirc 1a 3x2 + x + 5 > 0 véi moi x € R. Suy ra bat phwong trinh vé nghiém.

b) Tam thirc fix) = -3x? + 2J3x -1c6A'=0,hésba=-3<0nén f(x) co nghiém kép x =-\/3—§.vé
f(x) ludn am (cung dau véi a) véi moi x ;t~\:/3—§. trcla -3x% +2J3x -1<0 voi moi x # %

N

Suy ra bat phwong trinh ¢é nghiém duy nhét x = 5



c) Tam thirc f(x) = —x2+ 2x + 1 €6 A' = 2 > 0 nén f(x) cé hai nghiém x, =1-/2 va x, =1++/2.

Mat khac a = -1 <0, do d6 ta c6 bang xét dau sau:

X —00 1-2 1+42 +00

f(x) = 0 + 0 _

Tép nghiém cla bat phwong trinh 1a S = (1 ~J2;1+ JE)

) Vi du 3. Gidi bat phwong trinh (1), tir 6 suy ra I&i gidi cho bai toan rao vwén & tinh huéng
mé dau.
Giai
Tam thirc bac hai f(x) = 2x?— 20x + 48 c6 hai nghiém x, =4; x, =6vahéséa=2>0. Tlr d6
suy ra tap nghiém cta bat phuong trinh (1) |a doan [4; 6]. Nhw vay khoang cach tir diém cam
cét dén bé twrdng phai I6n hon hodc bang 4 m va nhoé hon hodc bang 6 m thi manh dat rao
chan cua bac Viét sé co dién tich khéng nhé hon 48 m?.

) Luyén tdp 3. Gidi cac bat phwong trinh bac hai sau:
a) -5x2+x-1<0; b) x2 - 8x +16 < 0; cl 2 —x-6=0

/) Vén dung. D6 cao so voi méat dat cia mét qua béng duoc ném 1én theo phwong thang ding
dwoc mé ta bdi ham s6 bac hai h(f) = —4,9f + 20t + 1, & do d6 cao h(f) tinh bang mét va thoi
gian t tinh bang giay. Trong khodng thoi diém nao trong qua trinh bay clia né, qua béng sé
& d0 cao trén 5 m so voi mat dat?

= Tim hiéu thém

Ta co6 thé dung may tinh cam tay dé gidi bat phwong trinh bac hai. Sau khi mé& may, ta
bam lién tiép cac phim sau day:

Mode 1 1 1

Sau d6 chon mét trong bén dang bat phwong trinh bac hai réi nhap cac hé sé a, b, ¢, tir
dé nhan duvoc nghiém.

Vi du dé gidi bat phwong trinh: 2x2 — 3x — 6 < 0 ta bam t6 hop phim

Mode | 1 1 4 2 = -3 = -6 =

il

Man hinh may tinh hién thi: 3-V57 <X 3+/57

4 4 ALKLR
Tap nghiém cua bat phwong trinh Ia [3_ ﬁ;’* Jﬁ] 3-1 =7 4 3+i o7

A

B Math

= B




BAI TAP

6.15. Xét dau cac tam thirc bac hai sau:

a) 3x? —4x + 1; b) x? +2x +1;

c)—x24+3x-2; d) =x2+x-1.
&.16. Giai cac bat phwong trinh bac hai:

a)xt-120; b) x—2x -1 <0;

c) =3x*+12x +1<0; d) 5x° +x+1=0.

5.17. Tim céc gia tri ctia tham sé m dé tam thirc bac hai sau duwong véi moi x € R:
X2 +(m+1)x+2m+ 3.

5.18. Mot vat dwoc ném theo phwong thang dirng xuéng duwdi tir d6 cao 320 m véi van téc
ban dau v, = 20 m/s. Héi sau it nhat bao nhiéu gidy, vat d6 cach mat dat khéng quéa 100 m?
Gia thiét rang sirc can cla khéng khi 1a khéng dang ké.

6.19. Xét dwdng tron duwdng kinh AB = 4 va mét diém M di
chuyén trén doan AB, dat AM = x (H.6.19). Xét hai dwdng
tron duwdng kinh AM va MB. Ki hiéu S(x) 14 dién tich phan
hinh phang nam trong hinh trén 1én va nam ngoai hai hinh
tron nhé. Xac dinh cac gia tri cta x dé dién tich S(x) khéng
vuot qua mot nira téng dién tich hai hinh tron nhé.

Hinh 6.19



