PHAN A. LY THUYET

I. Ham sb bac hai

Ham s6 bac hai 1a ham s dugc cho bang biéu thirc c6 dang y = ax’ +bx+c, trong d6 a,b,c 14 nhitng hing
s6 va a khac 0 . Tap xac gﬁnh cua hélm s61a 0 . ’ ’

Vi du 1. Trong cac ham so sau, ham so nao 1a ham so bac hai? Vi nhitng ham s6 bac hai do, xac dinh
a,b,c 1an luot 1a hé s6 cua x?, hé s cua x va hé sd tu do.

a) y=8x>—6x+1

b) y=2x+2021.

Gidi

a) Ham s6 y =8x° —6x+1 1a ham s bac hai c6 hé s6 ctia x? bang 8 , hé s6 ctia x bang —6, hé s6 tu do
bang 1 . ’ ’

b) Ham s0 y =2x+ 2021 khong phai la ham so bac hai.

IL. P thi ham sb bic hai
Do thi ham s6 bac hai y = ax® +bx+c(a #0) 1a mot dudng parabol c6 dinh 1a diém voi toa do
b

(—— , —Aj va truc doi xtng 1a duong thing X = b
2a 4a 2a

Nhdn xét: Cho ham s f (x) =ax® +bx+c(a=0), ta co: —45 = f (—23] . Bé v& db thi ham sb
a a

y = ax’ +bx+c(a #0), ta thuc hién cac budc:

- Xac dinh toa do dinh: (—£ ; —Aj :
2a 4a

., b
- V@ truc do1 xig X =——;
2a

- Xéc dinh mot sb diém dic biét, chéng han: giao diém véi truc tung (c6 toa dd (0;c) ) va truc hoanh (néu
c6), diém d6i xtmg véi diém c6 toa dd (0;¢) qua truc ddi xing X = o

- V& duong parabol di qua cac diém da xac dinh ta nhan duoc d6 thi ham s y =ax® +bx+c.

Ch!] y: Néu a>0 thi parabol c6 bé 16m quay 1én trén, néu bac hai sau: a<0 thi parabol c6 bé 1m quay
xuong duoi.

Vi du 2. V& d6 thi ham s6 bac hai y = x*—2x-3.

Giai

Taco: a=lb=-2,c=-3A=(-2)"-4.1.(-3)=16.

- Toa do dinh 1(1;—-4).

- Truc déj xung X=1.

- Giao diém cua parabol voi tryc tung 1a A(0;-3) .

- Giao diém cua parabol voi truc hoanh 1a B(-1;0) va C(3;0).

- Piém dbi xtmg vbi diém A(0;-3) qua truc dbi xtmg x =1 1a D(2;-3).

V& parabol di qua cac diém duoc xac dinh & trén, ta nhan duoc do thi ham s§ y = x* —2x—3 nhu hinh
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Nhan xét: Cho ham s6 bac hai y =ax” +bx+c(a=0).

- Néu a >0 thi ham sé nghich bién trén khoang (—oo; _2£j ; dong bién trén khoang (—23 ; +OO]
a a

- Néu a<0 thi ham s6 dong bién trén khoang (—oo; _ZLJ ; nghich bién trén khoang (—23 ; +OO]
a a

Ta c6 bang bién thién ciia ham sb bac hai nhu sau:
a>0) a<()

b b ’
X - e 4+ o0 X - o) o + 0
2a 2a \
J 8 )
+ N + @
A . 0
y _~ v P — ——
s — 4(( -
4(’ -— D -— N

Vi du 3. Néu khoang dong bién, nghich bién cia méi ham s sau:
a) y=3x"+5x-2
b) y=-4x"+6x+3
Giadi
a) Ta co: a:3>0,b:5,—£:—§.
2a 6
Vay ham s6 da cho nghich bién trén khoang (—oo; - gj : dong bién trén khoang (-% : +ooj .

b) Tacd: a=-4<0,b= 6—£:§
2a 4

Vay ham s6 da cho dong bién trén khoang (—oo; %) : nghich bién trén khoang (% ; +ooj .

I11. ITng dung

Céc ham sb bac hai c6 nhiéu ing dung trong viéc giai quyét nhitng vin dé thyc tién. Chang han, ta s& tim
hiéu g dung d6 théng qua vi du sau:

Vi du 4. Khi mét qua bong duoc da 1én, no s€ dat dén d6 cao nao do 1oi roi xuéng. Hinh minh hoa quy dao
clia qua bong 1a mot phan cung parabol trong mat phéng toa do Oth, trong do t l1a thoi gian (tinh bang gidy)
ké tir khi qua bong duge da 1én va hla do cao (tinh bang met) ctia qua bong. Gia thiét rang qua bong dugc
da tir mat dat. Sau khoang 2s, qua bong 1én dén vi tri cao nhat 1a Sm.
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o 2

a) Tim ham s bac hai biéu thi d6 cao h theo thdi gian t va ¢ phan do thi tring véi quy dao cua qua bong
trong tinh hudng nay.

b) Tinh d§ cao cua quéa bong sau khi da Ién dugce 3s.

¢) Sau bao nhiéu gidy thi qua bong cham dét keé tir khi da 1én?

Gidi

a) Goi ham s bac hai bicu thi d§ cao h(m) theo thoi gian t(s) la h=f (t)=at®+bt+c(a<0). Theo gid
thiét, qua bong duoc da Ién tir mit dat, nghia 1a f (0)=c,dodo f(t)=at’+bt.

Sau 2s, qua bong 1én dén vi tri cao nhat la 8m nén

—£=2 b=-4a a=-2
28 S aaiob-8 bg
f(2)=8 ateb= =

Vay f(t)=—2t*+8t
b) D6 cao cua qua bong sau khi d4 1én dugce 3 s 1a: h= f(3)=-2-3°+8-3=6(m)
£ . t>0
¢) Cach 1. Qua bong cham dat (tr¢ lai) khi d6 cao h=0, tac la: { o? 18t =0 St=4
— + —
Vithé sau 4s qua bong s& cham dat ké tir khi da 1én.
Cach 2. Quy dao chuyén dong cua qua bong la mdt phan cua cung parabol c6 truc doi xung la duong thang
t =2. Diém xuat phat va diém qua bong cham dat (tr¢ lai) do1 xtrng nhau qua duong thang t =2. Vi thé sau
4s qua bong s€ cham dat ke tur khi da Ién.
PHAN B. BAI TAP TU LUAN
DANG 1. KHAO SAT SU BIEN THIEN VA VE PO THI

Caul. Chohamsby= x"- 4x+ 3,co ddthila (P).

a) Lap bang bién thién va v& do thi (P).

b) Nhan xét sy bién thién ctia ham s trong khoang (0; 3).

c) Tim tap hop gia tri x sao choy £ 0.

d) Tim cac khoang cua tap xac dinh dé do thi (P) ndm hoan toan phia trén duong thing y=8.

e) Tim gia tri 16n nhat, gié tri nho nhét ctia ham s trén doan [- 2;1].

Loi giai

a) Lap bang bién thién va v& d6 thi (P).

* Toado dinh I(2;- 1).

« Tryc dbi xtmg x= 2.

«Hésb a= 1> 0: bé 13m quay 1én trén.

« Ham s6 nghich bién trén khoang (- ¥ ;2) va dong bién trén khoang (2;+¥ ).
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Cau 2.

Cau 3.

« Bang bién thién

T |=00 2 400

+oo +oo
Y \ /
-1

« 6 thi ham s cat truc tung tai diém A (0; 3), cat truc hoanh tai hai diém B (1; 0) va C (3; 0).

210
-1

b) Taco (0;3)= (0;2)E{2}E(2;3).

Trén khoang (0; 2) ham s nghich bién, tai x = 2 thi ham sb dat gia tri bang - 1, trén khoang
(2; 3) ham sb déng bién.

¢) Dura vao do thi, ta thay tap hop cac gia tri cua x dé y£0 (46 thi ham s6 nam phia dudi truc
hoanh) la 1£ x£ 3.

d) Ta thiy d6 thi (P) cat dudng thang y = 8 tai hai diém c6 hoanh d6 lan lugt 1a - 1 va 5.
Do d6 dé dd thi (P) nim hoan toan phia trén dudng thing y= 8 thi x1 (- ¥ ;- 1)

hodcx (5;+¥ ).

¢) Ham s6 nghich bién trén khoang (- 1;2) nén nghich bién trén doan [- 2;1]. Do d6

« Gi4 tri 16n nhit ctia ham s trén doan [- 2;1] dat taix= - 2, khi d6 Yo = Y(- 2)=15.

« Gi4 tri nho nhét ctua ham sd trén doan [- 2;1] dattaix=1,khidoy_, = y(l): 0.

Tim gi4 tri 16n nhit, bé nhat (néu cd) cua cac ham s sau

a) y=7x"- 3x+10.

b) y=-2x*- x+1.

Loi giai
a) Haim sé y= 7x”- 3x+ 10 c¢6 a= 7> 0 nény dat gia tri bé nhét tai dinh.
D _ 271 . ,
Suyray . =- " = 3 va khong ton tai gia tri 16n nhat.
a

b) Himsb y=- 2x*- x+1 ¢6 a=- 2< 0 nény dat gia trj 16n nhét tai dinh.

D_9 I ;
Suyray__ =- ™ = 3 va khong ton tai gia tri nho nhat.

Tim gid tri 16n nhat, bé nhit (néu cd) cua cac ham sé sau
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Cau 4.

Cau 5.

Q) y=x"- 3x v6i 0£ x£ 2.
b) y=- x*- 4x+ 3 v6i 0£ x£ 4.
Loi giai
a) Him sé y= x*- 3x ¢6 a= 1> 0 nén bé 16m hudng lén.
b 3

Hodnh ¢ dinh x, = - = Ei ;20
a

Viy miny = f&%§= - %;maxy: max{f(O);f(Z)}Z maX{O;- 2}= 0.

b) Hims6 y=- x*- 4x+ 3 ¢6 a= - 1< 0 nén bé Idm hudéng xubng.
b .
Hoanh d¢ dinh x, = - —=- 21 ©;4L.
; 1 2a g) U

Taco f(4)=-29;f(0)= 3.
Vay miny = f(4): - 29;maxy = f(O): 3.
Tim tit ca cac gid tri cia a sao cho gid tri nhd nhit cua ham
Y= f(x)= 4x*- 4ax+ (a’- 2a+ 2) tréndoan ;2! bang 3.
Loi giai
Parabol ¢ hé s6 theo x* 12 4> 0 nén bé 16m hudng 1én.

Hoanh d¢ dinh x, =

NS

*« Néu %< 0U a<0 thi x, <0< 2. Suyrafdong bién trén §;2%.
Do d6 min f(x)= f(0)= a*- 2a+ 2. Theo yéu cau bai toan

2~ 2a+2=30 a*- 2a- 1= 0,a= 1+ 2.
Vi a< 0 néntachon a=1- \/5

- Néu O£ g;s 20 0€ af€ 4 thi x, T ;20 Suyra f dat gid tri nho nhét tai dinh.
&0 .
Do d6 min f(x)= f§§§= - 2a+ 2. Theo yéu cau bai toan
[
-2a+2=30 a=- %< 0 (khong thoa man).

s Néu §> 20 a> 4 thi x,>2>0.Suyra f nghichbiéntrén g),Z‘t
Do d6 min f(x)= f(2)= a*- 10a+ 18 . Theo yéu cu bai ton
- 10a+18= 30U a*- 10a+15= 00U a= 5= 10
Vi a> 4 néntachon a= 5+ \/ﬁ
Vay a=1- \/E hoac a= 5+ \/ﬁ thoa méin yéu cau bai toan.

Tim gid tri I6n nhat, nho nhat (néu cd) cua cac ham sé sau
a) y= x(x+ )(x- 2)(x- 3).

b) y= (2x- 1)*- 4[2x- 1|+ 3.

Loi giai
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a) Tacd y= x(x+ I)(x- 2)(x- 3)= &(x- 2)¥gx+ I)(x- 3)i= (x*- 2x)(x*- 2x- 3),
it t= x*- 2x+ 1= (x- 1)*2 0,tadugcy= f(t)= (t- 1)(t- 4)=t’- 5t+4,t3 0.

Hamsd y= t*- 5t+ 4 ¢ a= 1> 0 nén bé 16m hudng lén.

b 5.,
Hoanh d6 dinh x, = - —Z—I ¥ ).
sainh x, = L= 31 v )
o
Do d6 miny = mmf(t)—fgiz Zdatduo’ckhl (x 1):2 x= 212\/10_
9

Ham s6 khong c6 gia tri 1on nhat.
b) Pat t=[2x- 1> 0 thi y= - 4t+3,+* 0.

Hamsd y= #*- 4t+ 3 ¢ a= 1> 0 nén bé 1om hudng lén.

Hoanh d¢ dinh x, = - Zﬂz 21 §;+¥ ).
a

N | W

- 1
Do d6 miny = min f(t)= f(Z): - 1 dat duoc khi ‘Zx- 1‘2 2U x= Ehoe}c X
Ham s khong c6 gia tri 10n nhat.
Cau 6. Chohamsb y=- x>+ 5x- 4, c6 do thila (P).
a) Lap bang bién thién va v& do thi (P).
b) Dua vao d6 thi trén, tuy theo gia tri cia m, hdy cho biét sé nghiém cia phuong trinh
x*- 5x+7+2m=0.
¢) Tim m dé phuong trinh x*- 5x+ 7+ 2m= 0 c6 nghiém x1 §;5,
Loi giai
a) Lap bang bién thién va vé& do thi (P).

* Toa d§ dinh Igg 2_.

‘45
I 5
* Truc doi xung x = 5
«Hésb a=- 1< 0: bé 16m quay xubng dudi.

;T ¥

SH-I-lo:

5
« Ham s6 dong bién trén khoang é— ¥; 5% Va nghich bién trén khoang

ST

« Bang bién thién

[N ] ]

=] w0

y P N

—_0 —_000

« 6 thi ham s cit truc tung tai diém A(O;- 4), cit truc hoanh tai hai diém B (1; 0) vaC (4 ; 0).
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Cau 7.

b) Tacd x*- 5x+ 7+ 2m=0U - x>+ 5x- 4= 2m+ 3 (*).

Phuong trinh () 1a phuong trinh hoanh d¢ giao diém ctia d6 thi (P) va duong thing y= 2m+ 3
(song song vdi Ox). Do d6 sb nghiém cta phuong trinh chinh 13 s6 giao diém cta do thi va
duong thang.

Dua vao dd thi ta co

= | \O

« 2m+ 3> =U m> - =: phuong trinh v6 nghiém.

« 2m+ 3= Z=U m=- =: phuong trinh c6 nghiém kép.

O | \O
W w|lw W

« 2m+ 3< n U m< - 3 phuong trinh ¢ hai nghiém phén biét.

¢) Ta c6 bang bién thién cua ham so trén §; 5Y nhu sau

xT —00 1

+
8

, Ca o s <€ 9y
Dua vao bang bién ta thay x1 €;54thiyl & 4;-u.
; g y xI & 5ythiy s
Do d6 dé phuong trinh ¢6 nghiém x g; 58 khi va chi khi
9 7 3

-4£2m+3£ U - £ mE - =,
4 2 8

Lap bang bién thién va vé db thi ham sé y= x>+ 2x- 3. Tir d6 suy ra dd thi ciia cac ham s6 sau
Q) y= ‘x2+ 2x- 3‘.
b) y= x*+2x|- 3.
Loi giai
Lap bang bién thién va v& d6 thi ham s6 y= x*+ 2x- 3.
* Toado dinh I(- 1;- 4).
* Tryc dbi xtmg x= - 1.
*H¢ s0 a= 1> 0: bé Idom quay Ién trén.
* Ham s nghich bién trén khoang (- ¥ ;- 1) va dong bién trén khoang (- 1,+¥ ).
« Bang bién thién
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Cau 8.

Ix2+2x-3  khix®+2x-3%0
}
?(ﬁ+2x-@Mﬁf+2m3<o

a) Taco y= ‘x2+ 2x- 3‘:

Do d6 tir d6 thi ham s6 y = f(x)= x*+ 2x- 3 suyra dd thi hamsé y = ‘xz + 2x- 3‘ nhu sau:
« P thi ham s y= f(x) phan phia trén truc hoanh ta giir nguyén.
« P thi ham s6 y= f(x) phan phia dui truc hoanh ta 1ay d6i xing qua truc hoanh
Lap bang bién thién va vé dd thi ham sé y= x>+ 2x- 3. Tir d6 suy ra dd thi ciia cac ham s6 sau
Q) y= ‘x2+ 2x- 3‘ byy= x>+ 2|x|- 3
Loi giai

Lap bang bién thién va vé d6 thi ham s6 y= x> + 2x- 3.

I(- 1;- 4

1 Toa @0 dinh ( ! )

[) Truc d6i xtmg x = - 1.

[) Hé sd a= 1> 0: bé 16m quay Ién trén.

[J Ham s6 nghich bién trén khoang (— ¥ ;- 1) va dong bién trén khoang (— 1,+ ¥ )
[J Bang bién thién

x |- ¥ -1 +¥
+¥ +¥
y \ /
-4

[] P thi ham sd cét truc tung tai diém A (O ;- 3) , cat truc hoanh tai hai diém B (1 ; O) va

C(- 3;0).
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A

a) Taco y:‘x2+ 2x- 3‘ = =1

i f(x)=-

_%f(x)z x*+ 2x- 3

v

©-1-4

khix?+ 2x- 33 0
(x2+ 2x- 3) khix>+ 2x- 3< 0

Do d6 tir d6 thi ham s6 y = f(x)= x*+ 2x- 3 suyra do thihamsb y = ‘x2+ 2x- 3‘ nhu sau

[ D6 thi ham s y=f (x) phan phia trén truc hoanh ta giit nguyén.

[ D6 thi ham sd y=f (x) phan phia dudi truc hoanh ta 1y d6i xng qua truc hoanh.

b) Taco y= h(x): x?+ 2|x|- 3=}

/

-3
/
214

~

:
I

I

I

I

I

I

I

I

I

I

I

I
l

i

I

I

| /
I

I

I

I

I

I

I
L
I

I

I

_jx’+2x- 3 khix® 0
}x®- 2x- 3 khix<0

Hon nita ham s & (x) 14 ham s6 chin nén do thi ddi xing qua tryc tung.

Do do tir d6 thi ham s§ y= f(x)= x>+ 2x- 3 suy ra d6 thi ham s y= h(x)= x*+ 2[x|- 3

nhu sau :

[) Giir nguyén phan do thi ham s6 y = f (x) phéan bén phai tryc tung.

[) Lay d6i xtrng phan d thi vira giit nguyén & trén qua truc tung, ta dugc toan bo dd thi ham sb

y = h(x).
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Cau9. Chohamsd y=x*- 6x+8 codothila (P).
a) Lap bang bién thién va v& do thi (P).

b) Bién luan theo m ) nghiém cua phuong trinh (x- 4)|x- 2| +m=0.
Loi giai
a) Lap bang bién thién va v& d6 thi (P):y= x*- 6x+ 8.

I(3;- 1

] Toa d6 dinh (3' )

[J Tryc dbi xtmg x= 3

(] Hé s6 a= 1> 0 : bé 1om quay lén trén.

[J Ham s6 nghich bién trén khoang (— ¥ ;3) va dong bién trén khoang (3,'+ ¥ )
[J Bang bién thién

x |- ¥ 3 +¥
+ ¥ + ¥

INL

[] B thi ham s6 cét truc tung tai diém A(0;8), ct truc hoanh tai hai diém B(4;0) va C(2;0).

b) Bién luan theo m sb nghiém cta phuong trinh (x- 4)|x- 2| +m=0.
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Céu 10.

2

- 6x+8  khix® 2
Tacod y= (x- 4)|x- 2| :§ * 1x

(xZ- 6x+ 8) khi x< 2

(x- 4)(x- 2) khix- 2° 0 Ix
. hay y=1

- (x- 4)(x- 2) khi x- 2<0 %-

Do d6 tir d6 thi ham s6 y= x*- 6x+ 8 suyra dd thi ham sd y= (x- 4)|x- 2| nhu sau

[ D6 thi ham s6 y = f (x) phan bén phai dudong x = 2 ta giit nguyén.

0 B thi ham s6 y = f (x) phan bén trai duong x = 2 ta liy ddi xtng qua truc hoanh.

AY

.

Phuong trinh (x- 4)|x- 2/+ m= 00U (x- 4)x- 2|= - m la phuong trinh hoanh d¢ giao diém

ctia d6 thi ham s6 y = (x- 4)|x- 2| va duong thing y= - m (song song véi Ox ). Do do s6

nghiém cuia phuong trinh bang sb giao diém cua d6 thi va duong thang.
Dua vao dd thi, ta co

em>0 . u<0 o . .
(- U € : phuong trinh c¢6 1 nghiém duy nhat.
Em<-1 §n>1
¢em=0 . u=0
& U &
G = - =
ge’ 1 gn=1 : phuong trinh ¢6 2 nghiém.

0-1<-m<0 U 0<m<1 : phuong trinh c6 3 nghiém.

o X alc L £ %‘X+4 khix<1
Vé dothihamso y=1
txz- 4x+3 khix3 1
Loi giai
Khi x<1thiy=-x+4.
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Cau 11.

Céau 12.

Cho x= 1P y= 3, taduoc diém A(1;3).
Cho x= 0P y= 4 tadugc diém B(0;4).
Khi x> 1thi y= x*- 4x+ 3.

Toa do dinh I(2;- 1).

Hé s a=- 1< 0 : bé 16m quay 1én trén.
Cho x=1P y= 0 taduoc diém M(l;O).

Cho x=3P y= 0 taduoc diém N(3;0).

Khong vé db thi. Hay tim toa do dinh, phuong trinh truc ddi xing cua mdi parabol sau dy. Tim
gia tri nho nhat hay 16n nhat cia mdi ham sé twong Gng.

a) y=2(x+3)- 5

b) y=- 22> + 4x

Loi giai
a) Hamsé y= 2(x+ 3)'- 5= 22>+ 12x + 13
Taco x= - LS 22-3b y=-5
2a 22

Toa do dinh I(- 3;- 5)

Truc dbi xtng 1a duong thang x= - 3
Hé sé a= 2> 0: bé I6m quay 1én nén ham sé dat gi tri nho nhat tai tung d6 dinh va bang - 5

b) Hamsb y= - V22> + 4x
. b
Taco x=- 2—: 2 suyra y= 2\2.
a

Toa d6 dinh I(\/E;2\/E)

Truc ddi xtg duong thiang x = \/E .

Hé sb a= - \/E <0 :bélom quay Xuéng du6i nén ham sd dat gia tri 1on nhat tai tung d6 dinh va
bﬁng 2\/5 )
Cho Parabol (P) : y=ax*+ bx+c (a' 0).Xétdau hé sé a va biét thic D khi
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Cau 1.

a) (P) hoan toan nam phia trén tryc hoanh.
b) (P) hoan toan ndm phia dudi truc hoanh.

C) (P) cit truc hoanh tai hai diém phan bi¢t va c6 dinh nam phia trén truc hoanh.

Loi giai
a) Theo gia thiét thi bé 16m hudng 1én trén va dinh c6 tung do dwong nén
%a> 0 [j %[1> 0
%- Pso iD <0
4a
b) Theo gia thiét thi bé 16m hudng xudng dudi va dinh c6 tung d6 4m nén
%LZ< 0 G ¥ﬂ< 0
%- Poo iD <0
4a
) Theo gia thiét thi ¥D> " U {D>0
C €0 g1a thic 1 .
s ;- 4R> 0 %a< 0
a

DANG 2. XAC PINH HAM SO BAC HAI THOA MAN PIEU KIEN CHO TRUOC

Dé xé4c dinh ham s6 bac hai y = f (x)=ax’ +bx+c (dong nghia véi xéc dinh cac thamsd a, b, ¢) ta
can dya vao gia thiét dé 1ap nén cac phwong trinh (hé phuong trinh) an 1a a, b, ¢. Tir d6 tim duoc
a, b, c. Viéc 1ap nén cac phurong trinh néu ¢ trén thudng st dung dén cac két qua sau:

- P4 thi ham s6 di qua diém M (X; ¥,) < Yo = T (X%,).

- P6 thi ham s6 ¢6 truc dbi ximg X = X, < —2—=XO.
a
by b
by . \ A r I3 \ . 2a __:X|
- Do thi ham s6 co dinh 1a 1(x,; y,) < A 2a
_4_a_y| f(xl):yl
-Trén 0 , taco:
e 1% s A b
1. f(x) co gid tri I6n nhat < a <0. Ldc nay Maxf(x)=—4—=f 25 )’
a a

2. f(x) co gia tri nho nhat <> a>0. Lc nay Min f (x):—A: f (—ij

Xac dinh parabol y= ax®+ 3x- 2, biét rang parabol d6
a) Cit truc hoanh tai diém c6 hoanh d6 bang 2.
b) C6 truc dbi xtmg x= - 3.

& 0
c¢) Co6 dinh Ié— 1;- EE
2 49
d) Pat cuc tiéu tai x= 1.

Loi giai

a) Vi parabol (P) cit truc hoanh tai diém c6 hoanh d9 bang 2 nén diém A(2;0) thudc (P).
Thay x=2,y= 0 vao (P), ta dugc 0= 4a+6- 2U a=- 1.
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Vay (P):y=- x*+ 3x- 2.

b) Vi (P) cb tryc doi xtmg x= - 3 nén - b 3p.3-304-1
2a 2a 2
Vay (P):y=%x2+ 3x- 2
® 1 1190
c) Vi (P) c6é dinh I+ —;- —=néntaco
Vi (P) ¥ 27 13
¥ b _ 1
"o, 5 .db=a . 3a=3 .
[ 22 2 g} ol a=3.
*E:E tD=11a {9+ 8a=1la
4a 4
Vay (P):y= 3x*+ 3x- 2.
d) Vi (P) dat cuc tiéu tai x= 1 nénsuy ra
%a>0 ¥a>0 ¥a>0
1 b Ui 3 Ui 3 (v nghiém).
- —= - —= a=- —
% 2a % 2a % 2
Vay khong c6 (P) nao théa yéu cau bai toan.
Cau 2. Xac dinh parabol y= ax’+ bx+ 2, biét rang parabol d6
a) Di qua hai diém M (1;5) va N(- 2;8).
b) C6 dinh I(2;- 2).
: 1 .y £ 3
¢) bi qua diem A(3;- 4) va c6 truc doi xung x = - 1
: ” NPT ~ 1
d) bi qua diém B(— 1;6) va dinh c6 tung do - rk
Loi giai
+b+2=5
a) Vi (P) di qua hai diém M (1;5) va N (- 2;8) néntacé | e
f4a 2b+2=8
Vay (P):y=2x*+ x+ 2.
2
b) Vi (P) c6 dinh 1(2;- 2) néntacé | %)“
o
4a
= - 4a ~ §a=0 fa=1
i o= 01777 hogel”
i - dac=8a {1 6a’- 16a= 0 {b=-4 tb=-

fa=1
Do (P) la parabol nén a' 0 nén ta chon |

Vay (P):y: x*- dx+ 2,
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Cau 3.

W

c) Vi (P) di qua diém A(3;- 4) va ¢6 truc dbi xtng x = - 1 nén ta co
i 4
i9a+ 3b+ 2= - 4 %311 b= - ¥a=— —
1 b Ui 3 Ui 9.
- =. = ¥b = _ 2
20 4 2" ¥b—- 3

Vay (P):y=- gxz- §x+ 2.

d) Vi (P) diqua diém B(- 1;6) va c6 tung d6 dinh bang - 2 nentaco

jo- br2=6 s fo- b=4 {a—4+b o Ja=asb

i- 422-% ibz 4ac=a ibz 8(4+b)=4+0b i - 9b- 36=0
a

~da=16 {a=1

Ui hodc i
th=12 = -

Ivei 17T 0 taco (P):y= 1632+ 120+ 2

fa=1
0 V(yi%b_ 5 taco (P):y=x*- 3x+2.
Xac dinh parabol y= 2x>+ bx + c, biét rang parabol d6
a) C6 truc déi xtmg x =1 va cit Oy tai diem M (0;4).
b) C6 dinh I(- 1;- 2).
¢) Pi qua hai diém A(0;- 1) va B(4;0).
d) C6 hoanh d¢ dinh - 2 va di qua diém N (1;- 2).
Loi giai

a) Vi (P) c6 truc dbi xtimg x= 1 nén - 222 1 Ub=-2aUb=-4.

a
Hon nira (P) cit truc Oy tai diém M(0;4) nén 2.0+ b.0+ c=4 U c= 4.
Vay (P):y= 2x*- 4x+ 4.
b) Vi (P) c6 dinh I(- 1;- 2) nénsuy ra

i b

- —=-1 N N N

¥ . Ib=2a ~Ib=4 ~ 3b=14

[ 22 gl 0] ol

§_ 2: i ib - 4ac= 8a f16- 8c=16 tc= 0
4qn

Vay (P):y: 2x% + 4x.
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Cau 4.

Cau b.

: _ c=-1
c) Vi (P) di qua hai diém A(0;- 1) va B(4;0) nén suy ra%iﬁo:fz;i+ccz_o "o §b= ] % .
Vay (P):y= 2x7 - %x- 1.
d) Vi (P) c6 hoanh d dinh - 2 nén - 23: -2 Ub=4a U b=8.
a
Hon nita (P) di qua diém N(1;- 2) nén 2+ b+ c=-2 U 2+8+c=-2 U ¢=- 12.
Vay (P):y= 2x*+ 8x- 12.
Xac dinh parabol y= ax®+ ¢, biét rang parabol d6
a) Di qua hai diem M (1;1), B(2;- 2).
b) C6 dinh 1(0;3) va mét trong hai giao diém véi Ox 1a A(- 2;0).
Loi giai

a) Vi (P) di qua hai diém M (1;1), B(2;- 2) nénsuyra ;Z:Z:_ , 0 %Z: '21
Vay (P):y=- x*+2.

. fc=3
b) Vi (P) c6 dinh 1(0;3) va giao v6i Ox tai A(- 2;0) nén suy ral” U i 3.

tdatc=0 ¥a= "

vay (P):y= - Zx2+ 3.
Xac dinh parabol y= ax”- 4x+ c, biét ring parabol d6
a) C6 hoanh d¢ dinh 1a - 3 va di qua diem M (- 2;1).

b) C6 truc d6i xing la duong thing x = 2 va cat truc hoanh tai diém A (3 ; 0).

Loi giai
a) Vi (P) c6 hoanh do dinh béng - 3 va diqua M(- 2;1) nénsuy ra
j 2
b ; a=- =
-—=-3 ~ ¥b= 6a ‘i
iZa U§4+_7U1 f3.
fda+8+c=1 1*7c=- ¥C:- 5

vay (P):y= - %xz- 4x- g

b) Vi (P) ¢6 truc d6i xtng x = 2 va cét truc hoanh tai diém A(S;O) nén suy ra
b

Fa™? ol
t9a- 12+¢c=0 1

Vay (P):y: x*- 4x+ 3,
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Céu 6.

Cau 7.

Xéc dinh parabol y= ax® + bx+ c, biét rang parabol d6
a) Di qua ba diém A(1;1), B(- 1;- 3), 0(0;0).
b) Cit truc Ox tai hai diém c6 hoanh do 1an luot 14 - 1 va 2, cit truc Oy tai diém c6 tung do
bing - 2.
¢) i qua diém M (4;- 6), cat truc Ox tai hai diém c6 hoanh d6 lan lwot 1a 1 va 3.
Loi giai

2 3

¥a+ b+c=1 ¥a=- 1
a) Vi (P) diquabadiém A(1;1), B(- 1;- 3), O(0;0) nénsuyraja- b+c=-3 U ib: 2
c=0 c=0

Vay (P):y: - x7+ 2x.

b) Goi A va B 14 hai giao diém cua (P) véi truc Ox c6 hoanh d6 lan luot la - 1 va 2. Suyra
A(- 1,0), B(2;0).

Goi C la giao diém cua (P) voi truc Oy ¢6 tung do bang - 2. Suyra C(O;- 2).

2 3

%a- b+c=0 ¥a=1
Theo gia thiét (P) di qua badiém A,B,C néntacé j4a+2b+c=0 U jb=- 1.
¥c=- 2 ¥c=- 2

Vay (P):y= x*- x- 2.

¢) Goi E va F la hai giao diém ctia (P) véi truc Ox ¢6 hoanh d lan luot 1a 1 va 3. Suy ra
E(1,0), F(3;0).

Theo gia thiét (P) di qua ba diém M, E, F néntaco

2 3 N

%16a+4b+c=—6 ¥c=-a-b ¥a=-2
fa+b+c=0 U i15a+3b=-6 U ib=38
¥9a+3b+c=0 i8a+2b=0 %c=-6

Vay (P):y=- 2x* + 8x- 6.

Xac dinh parabol y= ax”+ bx+ c, biét rang parabol d6

a) C6 dinh I (2;- 1) va cit truc tung tai diém c6 tung do bang - 3.

b) Cit truc hoanh tai hai diéem A(1;0), B(3;0) va c¢ dinh nim trén dudng thang y = - 1.
c¢) Co6 dinh nam trén truc hoanh va di qua hai diém M (0 ; 1), N (2 ; 1).

d) Truc ddi xtng 1a duong thang x= 3, qua M (— 5; 6) va cit tryc tung tai diém c6 tung do bang
- 2.

Loi giai
b _
TR
a) Vi (P) c6 dinh 1(2;- 1) néntacél_ 2”: _ 1U L dac= 4a (1)
4a
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Goi A la giao diém cua (P) Vi tryc tung tai diém co tung do b.':ing - 3.Suyra A(O ;- 3). Theo
gia thiét A(0;- 3) thuoc (P) nén a.0+ b.0+c=-3 U c=- 3. (2)

1
§b=4a ¥a=0 =Ty
Tu (1) va (2) taco he 116a> + 82= 0 U jb=0 hodc jb=- 2 .
c=-3 ¥c=-3 c=-3
. . . 1
Do (P) la parabolnén a' 0 néntachon a= - E;b:- 2;c=- 3.

vay (P):y= - %xz- 2x- 3.
b) Vi (P) cit truc hoanh tai hai diém A(1;0), B(3;0) nén

j0=al+bl+c O jatb+tc=0
}0= a9+ b3+c  §9a+ 3b+c=0

(1)

Hon nira (P) c¢6 dinh thudc duong thang y=-1nén

: %:- 10 D=4a U B~ dac=4a (2)
¥a+b+ c=0 ¥b=-4a % i =
Tur (1) va (2) taco hé {9a+ 3b+c=0 U jc= 3a Uib= Ohoaclb:

b*- 4ac= 4a ibz- dac= 4a %c— 0 % =
Do (P) laparabolnén a' O néntachon a=1, b=- 4, c= 3.
Vay (P):y= x*- 4x+ 3.

c) Vi (P) cé dinh nim trén tryc hoanh nén - 4R= 0UD=0UWp- 4a=0 (1)
a

fc: 1
Honnita (P) di qua hai diém M (0;1), N(2;1) nénta co dae b4 = 1 (2)

Tur (1) va (2) taco hé

¥b2-4a:0 ib ; =1 %a=0 %a=1
le=1 Ulc= - 2a U ib=0 hoacib=-2
¥4a+ 2b+¢c=0 ¥4a+ 2b= 0 ¥4a - 4a=0 ¥c= 1 ¥c= 1

Do (P) la parabolnén a' 0 néntachon a= 1;b=- 2;c=1.
Vay (P):y: x*- 2x+ 1.

d) Vi (P) ¢6 truc dbi xtng 1a duong thang x= 3 nén - 2£= 3 U b=- 6a. (1)
a

Honnita (P) qua M(- 5;6) néntacod 6= 25a- 5b+ c. (2)

Lai co (P) cit truc tung tai diém co tung do béng -2 nén-2=4a0+b0+c U c=-2. (3)
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Céau 8.

Cau 9.

_ 8
a__
¥b=-6a 55
Tur (1),(2) va (3) taco hé [ 25a+ 30a- 2= 6 U jb= - %.
c=-2 _
C__
8 48
Vay (P):y= —x*- —x- 2
ay( ) y= x 55x

Xac dinh parabol y= ax”+ bx+ c, biét rang parabol d6

a) Pat cyc tiéu bang 4 tai x= 2 va d6 thi ham s6 di qua diém A(O ;6).

b) Pat cuc dai bang 3 tai x= 2 va dd thi ham sb di qua diém B(O ;- 1).
Loi giai

a) Vi ham so dat cyc tiéu bang 4 tai x= 2 va do thi ham s6 di qua diém A (0;6)nén ta co

b, 1
2a %b - 4a ib—- a %Q:O =3
D ~ .
4—2 U {b*- dac=- 16a U }164*- 8a=0 U {b=0 hodc 1b=- 2.
:a6 ¥c: ¥c—6 ¥c=6 c=6
. . . 1
Do (P) laparabolnén a* 0O nénta chon a= > b=-2,c=6.

Vay (P):y= %xz- 2x+ 6.

b) Vi ham s6 dat cuc dai bang 3 tai x= 2 va do thi ham sb di qua diém B(0;- 1) néntaco

b _

2a ¥b2-4a ib:-4a §a=0 %a:-l
-43 3 U ib*- dac=-12a U {164°+16a=0 U ib=0 hodcib=4 .
C:{fl ¥c—-1 1c:-1 ¥c=-1 ¥c=-1

Do (P) laparabolnén a' O néntachon a=-1,b=4,c=-1.

Vay (P):y: - x*+ 4x- 1.

Cho ham sé y = mx”- 2mx- 3m- 2 (m' 0). Xéc dinh gia tri cia m trong mdi truong hop sau

a) DO thi ham s6 di qua diem A(- 2;3).
b) C6 dinh thudc duong thing y=3x- 1.

¢) Ham s6 c6 gi4 tri nho nhét bang - 10.
Lai giai




Cau 10.

b
2a

c=6

Céau 11.

=2

a) DO thi ham s6 di qua diem A(- 2;3) néntacod 4m+ 4m- 3m- 2=3 U m= 1.
Vay m= 1 théa min yéu cau bai toan.
. 2
b) Tacod x= - zﬂ: 2—m: 1,suyra y=- 4m- 2. Do d6 toa do dinh I(1;- 4m- 2).
a m
Theo gid thiét dinh I thudc dudng thang y= 3x- 1 néntaco
- 4m- 2=31-1U m=-1.
Vay m= - 1 thoa min yéu cau bai toan.

c) Theo cau b) ta c6 tung d6 dinh y = - 42: - 4m- 2.
a
2 s A g ego - ) AL 13 \¥a>0 A¥m>0 A
Dé ham s0 ¢6 gia tri nhdm nhat bang - 10 thi1 p Ui U m=2.
'4—:'10 %'47’71' 2=-10
a

Vay m= 2 théa min yéu cu bai toan.
Tim céc tham sé a, b, ¢ sao cho ham s6 y =ax® +bx+c dat gia tri nho nhat 1a 4 tai x=2 va do
thi caa noé cat truc tung tai diém co tung do 12 6.
Loi giai
Tap xac dinh: D=1 .
Trén 0 hamsd =  cO0 gi4 tri nho nhit nén a>0.
Lai ¢6 d0 thi ham s6 6 dinh 1 (2;4). Do d6 ta c6:

a_l
b=-4a )

da+2b+c=4< d4a+2b=-2<<b=-2 (nhan).

c=6 c=6

Cho ham sé y= f(x)=4x’—4mx+m?—2m. Tim tat ca cac gia tri cua tham s6 m sao cho
Min f (x)=3.

[-2:0]
Loi giai
Taco a=4>0 nén dd thi ham sb 1a mot parabol co bé 1dm hudng lén va c6 hoanh d§ dinh
m
X, =—.
2
e Néu m <2< m<—4thi X, <-2<0.Suyra f (X) dé)ng bién trén doan [—2; 0] .
2
Do d6 min f (x)=f(-2)=m*+6m+16.
[-2:0]
Theo yéu cau bai toan: m? +6m+16=3 (vd nghiém).

e Néu —23%30@—4£m30 thi x, €[0;2]. Suyra f (x) dat gi tri nho nhét tai X, =%.

[-2:0]

Do d6 min f (x)= f(%j:—Zm.
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Theo yéu ciu bai toan —2m=3< m= —g (théa man -4<m<0).

e Néu % >0<m>0 thi X, >0>-2.Suyra f(x) nghich bién trén doan [-2;0].

Do d6 [rpzlg} f(x)=f(0)=m’-2m.

X ) m=-1 N
Theo yéu cau bai toan: m2—2m=3©{ <m=3 (Vim>0).

Twr cac truong hop trén, ta dugec m e {_?3 ; 3} :

DANG 3. SU TUONG GIAO GIUA PARABOL VOI PO THI CAC HAM SO KHAC
Dang 1. Sy twong giao ciia do thi ham so bac nhat va bac hai

Cho d6 thi (P) ctia himsé y =ax’+bx+c v6i a=0 vado thi d cuahamsd y=kx+m.

Toa do giao diém cua hai d6 thi(P) va d 1a nghiém cua hé phuong trinh

=ax?+bx+c
{y (1)

y =kx+m
Phuong trinh hoanh d6 giao diém cia (P) vad la
ax’ +bx+c=kx+m < ax* +(b—k)x+c—-m=0 (2)
Nhan xét:

1. S6 giao diém cua (P) va d bang sd nghiém cta hé phuong trinh (1) va ciing bang sé nghiém

cua phuong trinh (2).

2. Néu phuong trinh (2) v6 nghiém thi ta n6i d va (P) khong giao nhau.

3. Néu phuong trinh (2) c6 nghiém kép thi ta néi d va (P) tiép xtic voi nhau. Luc nay ta néi d 13
tiép tuyén cta (P) .

4. Néu phuong trinh (2) ¢6 2 nghiém phan biét thi tanéi d va (P) cit nhau.

Dang 2. Sy twong giao ciia hai dd thi ham s6 bac hai

Cho hai ham s6 y= f(x) va y= g(X) 13 cac ham s bac hai co d6 thi lan luot 1a cac dudng
parabol (Pl) va (Pz) , khi d6 toa do giao diém cua (P1) va (P?_) la nghiém cta hé phuong trinh

y=f(x
™)
y=9(x)
Dé gidi hé (1) ta can giai phuong trinh f (x)=g(X) (2), phuong trinh (2) dugc goi la phuong
trinh hoanh d¢ giao diém cua (R) va(R,).

* Nhan xét:

i) S6 giao diém ciia (Pl) va (Pz) bang s6 nghiém ctia hé (1) va bang sb nghiém ciia phuong trinh

(2).
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Cau 1.

Cau 2.

i) y="f(x) va y=g(x) la cac ham s6 bac hai nén phuong trinh (2) c6 nhiéu nhat 2 nghiém. iii)

Céc bai toan lién quan dén dang nay thuong ap dung dén ndi dung dinh 1y Vi et thuan, nhic lai

nhu sau. Cho phuong trinh bac hai ax®+bx+c=0 c6 hai nghiém X, va X,, ta luén cé
+X, = b VA XX, ==

Rt e ,

Dang 3. Piém co dinh ctia do thi ham so

Cho ho ham s6 f (x;m)=0 (m 1a tham sb) c6 d0 thi (P, ). D& tim diém c¢6 dinh ma (P, ) luon di

qua voi moi gia tri cia m, ta thyc hién cac budce sau:

Buéc 1: Gia st diém M (X,;Y,) 1a diém c6 dinh ma (P, ) luén di qua.

Toa do diém M thoa man phuong trinh f (x;m)=0.

Buéc 2: Chuyén phuong trinh vé phuong trinh an m dang Am+B=0

(hoic Am’+Bm+C =0). Phuong trinh nghiém diing v&i moi m .

A=0
A:
Khid(’)tacc'){ __ hodc {B=0. Tim dugc X,;Y, =M (X;Y,)-
- C=0

Budre 3: Két luan.

Tim toa do giao diém cua cac cip do thi ciia cac ham sb sau

Q) y=2x- 3vay=x"- 5x+9.

b) y=2x*+ x- 3vay=- x>+ 3x+2.

Loi giai

a) Toa do giao diém cua y=2x- 3vay= x*- 5x+ 9 1a nghiém cta hé sau
fy=2x- 3 . iy=2x-3 ~ix=4 x=3
iy ) U iyz U ; hoac%
fy=x"-5x+9 fx°- 7x+12=0 }y=> ty= 3

Vay hai giao diém c6 toa do 1 (4; 5) va (3;3).

b) Toa dd gaio diém cua y= 2x°+ x- 3 va y=- x>+ 3x+ 2 la nghiém cta hé sau

I _5
22+ x- 3 fy=-x2+3x+2 . §x=-1 ix——
}y x*+ x- iy X X Uix hoiic | 3
iy -x?+3x+ 2 $3x*- 2x- 5=0  {y=- ¥y:%
9
5
Vay hai giao diém c6 toa do la( 1;- 2) Vagg %i
0

Cho parabol y= - x*+ 4x- 2 va duong thang d:y=-2x+m.Timcacgiatri m dé
a) d cat (P) tai hai diém phan biét A, B. tim toa dg trung diém cua AB.

b) d va (P) c6 mot diém chung duy nhat. Tim toa do diém chung nay.

¢) d khong cit (P)

d) d va (P) c6 mot giao diém nam trén duong thang y=-2.
Loi giai
Phuong trinh hoanh d¢ giao diém cta d va (P) la
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- xX*+4x- 2=-2x+3m U x*- 6x+3m+2=0 (*)
a) d cét (P) tai hai diém phan biét A, B khi va chi khi phuong trinh (*) c6 hai nghiém phan

biet U D¢=9- (3m+2)>0 U 7- 3m>0 U m<§.

B, + x5 Y, ty,°

Toa do trungdiém AB c6 dang I§ 5 = vOi x,,x, la nghiém cua (*)
%]
. X, +x
Theo dinh i Viet, ta c6 x, + x, = 6, suyra x, = A3 £=3.
+ - 2x,+3m)+ (- 2x,+ 3m
Taco Yot ¥s o £ 25+ Sm)+ € 2, )Z-(xA+xB)+3m:-6+3m.

2
Vay I(3;- 6+ 3m).
b) d va (P) c6 mot diém chung duy nhét khi va chi khi phuomng trinh (*) c6 nghiém duy nhat

U D¢=9- Bm+2)=0 U 7-3m=0 U m= %

7 .
V61 m= 3 phuong trinh (*) c6 nghiém kép (nghiém duy nhat) x = - 2£ =3.
a

Thay x= 3 vao ham sb y=- x>+ 4x- 2, ta duoc y=1.
Vay toa do diém chung 1a (3;1).
c) d khong cdt (P) khi va chi khi phuong trinh (*) v6 nghiém

U D¢=9- B3m+2)<0 U 7- 3m<0 U m> %
d) Goi M(xM ;yM) 14 giao diém ctia d va (P) Giao diém nay nam trén duong thang y=-2
suyra y,, =- 2.
Mait khac M thudc (P) nénthay x= x, va y=y, =- 2 vao (P) ta duoc

N &y =00 M(0;- 2)

S2=-x2 +4x, -2 U x®-4x, =0 .
Mo M &= 4P M(4;- 2)

M

0 Voi M(O;- 2), vi M cling thudc d néntaco - 20+3m=-2 (J i

WIN

BRY! M(4;- 2), vi M cling thudc d néntaco - 24+ 3m=-2 U m= 2
) 2 s A A 1.,
Vay m= - 3 hoac m= 2 thoa man yéu cau bai toan.

Cho parabol (P):y= x*- 4x+ 3 va duong thang d:y = mx+ 3. Tim cac gia tri ctia mdé
a) d va (P) tai hai diém phan biét A, B sao cho dién tich tam giac OAB bang % .

b) d cit (P)tai hai diém phan biét A, B c6 hoanh d x,, x, théa man x; + x) = 8.
Loi gidi.
Phuong trinh hoanh d¢ giao diém cta (P) vad la x*- 4x+3=mx+3
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a) d cat (P) tai hai diém phan biét A, B khi 4+m' 0 U m' - 4.

Véi x= 0 thi y= 3 suyra A(0;3)1 Oy.Véi x= 4+ m thi y= m’+ 4m+ 3 suyra
B(4+ m ; m’ + 4m+ 3).

Goi H Ia hinh chiéu cia B 1én OA. Suy ra BH = |x,|= [4+ m].

Theo gai thiét bai toan, ta c6

9 .1 9

S =2U-0A.BH= 01
2 2 2

.3.\m+4\=20 m+4|=30
2 2

DOAB —

Vay m= - 1 hodc m= - 7 thoa yéu cau bai toan.

b) Gia stt x, = 0 VA x, = 4+ m. Theo gai thiét, ta c6

P+ x2=80 0+ (4+m) =80 4+ m=20 m=- 2.
Vay m= - 1 hodc m= - 7 thoa yéu cau bai toan.

Céch 2. Ap dung cho trudng hop khong tim cu thé X, X,
Taco X+ xX=80 (x,+x,) - 3xx,(x,+x,)=8(%)

Do x,, x, la hai nghiém cta phuong trinh x” - (4 + m)x = 0 nén theo dinh Iy Viet, ta c6

jr,+x,=4+m

1 . Thay vao (*),taduqc (4+ m)S- 3.0. (4+ m)= 8U m=-2.0
txx,=0

Cau 4. Chutng minh rang véi moi m, dd thi cia mdi ham sb sau lubn cét truc hoanh tai hai diém phan
biét va dinh I cua db thi ludn chay trén mot duong thang ¢b dinh.
2

a) y= x°- mx+ - 1,

4
b) y=x*- 2mx+m’- 1.

Loi gii.
2

a) Phuong trinh hoanh d6 giao diém ciia (P) va truc hoanh 1a x*- mx+ mT- 1=0. (1)

2 0 .
Taco D= m’- 4.1.§£- E=4>0, "mi ;.
4 5

Do d6 (1) ludn c6 hai nghiém phan bi¢t " m hay (P) ludn cét truc hoanh tai hai diém phan biét

5
Taco x= - ﬂz n suyra y= - 1. Do do6 toa d6 dinh Igﬂ ;- 1=
2a 2 2 7]
Vi y, = - 1 nén dinh I ludn chay trén duong thang c¢6 dinh y=-1
b) Phuong trinh hoanh d¢ giao diém cta (P) va tryc hoanh 13 x*- 2mx+ m*- 1= 0. (2)
Tacod Dé¢= m?- (mz— 1)= 1>0, "ml ;.
Do d6 (2) luén c6 hai nghi€ém phan biét " m hay (P) ludn cét truc hoanh tai hai diém phan biét

m.
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Céu 5.

Cau 6.

Taco x= - 23: m suyra y=- 1. Do do6 toa do dinh I(m;- 1).
a
Vi y,=- 1 néndinh I lu6n chay trén duong thiang c6 dinh y=-1

Chung minh réng véi moi m, dd thi ham s y= mx? + Z(m- 2)x- 3m+ 1 ludn di qua hai diém
cb dinh.
Loi giai.
Goi A(xo;yo) 1a diém c6 dinh cta do thi ham s6 U Yo = mx§+ Z(m- 2)x0- 3m+ 1, véi moi
mU m(x2+ 2x, - 3)- 4x,- y,+ 1= 0, véimoi m
+2x - 3=0 ol % i x=-3
}x %o f hoac U i 0
t dx,- y,+ 1 iyo—- ty,=13

Véy do thi ludn di qua hai diém c6 dinh 1a A, (1;- 3) hodc A, (- 3;13) v6i moi gid tri m.
Ching minh rang cac parabol sau ludn tiép xuc véi mot duong thang cb dinh.
a) y=2x*- 4(2m- 1)x+ 8m*- 3.
b) y= mx*- (4m- 1)x+ 4m- 1(m"' 0).
Loi giai.
a) Goi y= ax+ b la duong thang ma parabol ludn tiép xuc.
Phuong trinh hoanh d¢ giao diém 2x*- 4(2m- 1)x+ 8m*- 3= ax+b
U 2x*- (8m- 4+ a)x+8m*- 3- b=10. (1)
Yéu ciu bai toan U phuong trinh (1) luén c6 nghiém kép véi moi m
U D= (8m- 4+ a)z— 8(8m2— 3- b)= 0, véi moi m
U 16(- 4+ a)m+ (- 4+ a) + 8(3+ b)= 0, véi moi m
= 4+ a=0 a=4
ol 7 ol
$(- 4+4a) +8(3+1)=0 fb— -3
Vay parabol y = 2x*- 4(2m- 1)x+ 8m”- 3 luén tiép xtic v6i duong thing y = 4x- 3.
b) Goi y = ax+ b la duong thang ma parabol ludn tiép xic.
Phuong trinh hoanh d6 giao diém mx” - (4m- 1)x+ 4m- 1= ax+ b
U mx*- (4m- 1+ a)x+ 4m- 1- b= 0. (2)
Yéu cau bai toan U phuong trinh (2) ludn c6 nghiém kép véi moi m
UD= (4m- 1+ a)z- 4m(4m- 1- b)= 0, véi moi m
U 16m*+ 8m(- 1+ a)m+ (- 1+ a) - 16m*+ 4m(1+ b)= 0, véi moi m
U 4Qa+ b- V)m+ (- 1+ a)2= 0, véi moi m

§2a+b 1= 0
%1+a—0

»-u-n—»-c-H

Vay parabol y = mx” - (4m- 1)x+ 4m- 1 ludn tiép xtc voi duong thang y=x- 1.
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Céau 7.

Ching minh ring cac duong thang sau ludn tiép xuc voi mot parabol ¢b dinh.
a) y=2mx- m*+ 4m+2(m' 0).

& 10
b) y= (4m- 2)x- 4m*- 26m' ==
) y=(4m- 2) g
Loi gisi.
a) Goi y=ax’+ bx+c, a' 0 1a parabol can tim.

Phuong trinh hoanh d9 giao diém ax? + bx+ c= 2mx= m*+ 4m+ 2
U ax*+ (b- 2m)x+ c+m’- dm- 2= O.(l)

Yéu ciu baitoan U phuong trinh (1) ludn c6 nghiém kép voi moi m
UD-= (b— 2m)2— 4a(c+ m*- 4m- 2)= 0, v&i moi m
U 4(1- a)m®- 4(b- 4a)m+ b*- 4ac+ 8a= 0, v6imoi m

;1 a=0 %a 1
U ib- 4a=0 Uib=14.

;bz- 4ac+ 8b= 0 ¥c= 6
Vay duong thang y= 2mx- m*+ 4m+ 2 ludn tiép xtic voi parabol y= x*+ 4x+ 6.
b) Goi y= ax*+ bx+c, a' 0 la parabol can tim.
Phuong trinh hoanh d¢ giao diém ax” + bx+ c= (4m- 2)x- 4m*- 2

U ax®+ (b- 4m+ 2)x+ c+ 4m*+ 2= 0.(2)

Yéu cau bai toan U phuong trinh (2) luén c6 nghiém kép véi moi m
U D= (b- 4m+2) - da(c+ 4nm*+2)= 0, véi moi m
U - (b+2) \t da(c+ 4m*+ 2)= 0, v6i moi m

& u

U 16(1- a)m?- 8(b+ 2)m+ (b+2) - 4ac- 8a= 0, véimoi m

%1- a=0 §a=
01b+ 2=0 Uib=-
%(b+ 2) - 4ac- 8a=0 iC:

Vay duong thing y = (4m- 2)x- 4m®- 2 ludn tiép xlc véi parabol y = x*- 2x- 2.

DANG 4. MOT SO CAU HOI THU'C TE LIEN QUAN PEN HAM SO BAC HAI
Dang 1: Cac bai toan thyc té ma mo hinh thuc tién chua chuyén vé mo hinh toan hoc. Cac budc
lam nhu sau:
Budée 1: Dya vao gia thiét va cac yéu to clia dé bai, ta xdy dung mé hinh toan hoc cho van dé
dang xét, tirc 1a dién ta dudi “dang ngdn ngir todn hoc” cho mé hinh mo phdng thuc tién. Cin cir
Vao cac yéu t6 bai ra ta chon bién s6, tim diéu kién ton tai, don vi.
Bude 2: Dua vao cac mbi lién hé rang budc gilra bién sb voi cac gia thiét cua dé bai cling nhu céc
kién thuc lién quan dén thuc té, ta thiét lap ham s6 bac hai. Chuyén yéu cau dit ra di v6i bai toan
thyc tién thanh yéu ciu bai toan ham s6 bac hai.
Budée 3: Dung tinh cht ham s bac hai dé giai quyét bai toan hinh thanh & budc 2. Luu ¥ kiém tra
didu kién, va két qua thu duoc c6 phi hop v6i bai toan thuc té da cho chua.
Dang 2: Cac bai toan thuc té di mo hinh hoa bang mot ham s6 bac hai. Thuc hién budc 3 cua
dang 1.
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Céu 1.

Céu 2.

Cau 3.

Mot qua bong duoc ném vao khdng trung c6 chiéu cao tinh tir lic bt ddu ném ra duoc cho bai
cong thirc h(t)=—t*+2t+3 (tinh bang mét), t 1 thoi gian tinh bang gidy (t>0).
a. Tinh chiéu cao 16n nhat qua bong dat duoc.
b. Hiy tinh xem sau bao ldu qua bong sé& roi xuéng mit dat?
Loi giai
a. Tacé: h(t)=—t*+2t+3 < h(t)=—(t-1)° +4 = maxh(t)=h(1) = 4.
Vay qua bong dat chiéu cao 16n nhit bang 4 m tai thoi diém t =1 giay.
b. Tacd: —t?+2t+3=0 <> t=—1 (loai) hodc t =3 (nhan).
Viy sau 3 gidy qua bong s& roi xuéng mit dat.
Do cao gﬁa qua bong golf tinh theo thoi gian co thé dugc xac dinh bang mot ham bac hai. Vi cac
thdng so cho trong bang sau, hdy xac dinh d6 cao qua bong dat duogc tai thoi diém 3 giay?

Thor_lﬁglan 0 0,5 1 )
(giay)
Do cao 0 28 48 64
(mét)
Léi gidi

Do cao cta qua bong tinh theo thoi gian duge xéc dinh béi ham s h(t)=at’+bt+c (tinh bing
mét), t: gidy, t>0.

Vi cac thong s6 cho bdi bang trén ta co:

c=0

1 1 a:—16

4275°7=B _lh_64 —h(t)=—16t + 64t = h(3)=48.
a+b+c=48 c=0

4da+2b+c=0

Viy d6 cao qua bong dat duoc tai thoi diém 3 gidy 1a 48 m.

Mot miéng nhém c6 bé ngang 32 cm dwoc udn cong tao thanh méng din nudc bang chia tim
nhém thanh 3 phan roi gap 2 bén lai theo mat goc vudng nhu hinh v& dudi. Hoi x bing bao nhiéu
dé tao ra mang c6 co dién tich mat ngang S 16n nhat dé cd thé cho nudc di qua nhidu nhat?
((32-2x) <m |

XxXam

/ 74 / area
— 32 cm —
Loi giai
Goi S (X) 1a dién tich mat ngang ing v6i bé ngang x (cm) ctia phan gip hai bén, ta c6:
S(x)=x(32-2x), voi 0<x<16.
Dién tich mat ngang l6n nhét khi ham s6 S (X) dat gia tri lon nhét trén (0;16) :

Taco: S(x)=-2x*+32x = —2(x—8)2 +128<128, vxe(0;16).

= max S (x)=5(8)=128.
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Caub.

Vay x =8 cm thi dién tich mat ngang 16n nhét.

A - A A A . ~ Yy
Céu 4. Hai con chuon chuon bay trén hai qui dao IA(U;NU)

khéac nhau, xuat phat cing thoi diém.
Mot con bay trén quy dao 1a dudng thing tir diém
A(0;100) dén diém O(0;0) véi van toc 5 mys.
Con con lai bay trén qui dao 1a duong thang tir
B(60;80) dén di¢m O(0;0) voi van toc 10 mis.
Hoi trong qua trinh bay thi khoang cach ngan nhat hai 0 ' -
con dat duoc la bao nhiéu?

B(60; 80)

Loi giai
Xét tai thoi diém t (gidy), t €[0;10], con chudn chudn bay tir A vé O c6 toa df la A’'(0;100—5t).
Con chudn chudn bay tir B(60;80) vé O(0;0) trén qui dao la dudng thing c6 hé s6 goc l1a

4 3 . 4
k=tana=—=cosa= =, Sina=—.
3 5 5

= B’(60—6t;80—8t) .

e e a2 o . | x=60-10t.cosa X =60-6t
Do d6 tai thoi diém t, nd c6 toa do la

=
y=80-10t.sinx y =80-8t
Taco: A'B'=(60—6t;—20—3t).

Khi d6, khoang cach giira hai con chudn chuén 1a:

d = A'B'= /(60— 6t)’ +(20+3t)" <>d = /45t —600t + 4000
d nho nhat khi ham s6 f (t) =45t —600t +4000 dat gia trj nho nhat trén [0;10].
Tacé: f(t)=5(3t—20)"+2000> 2000, vt [0;10]

= min f (t)=f (?j:zooo.

te[0;10]

Vay khoang cach ngan nhét cua hai con chudn chudn trong qua trinh bay 1a +/2000 = 20/5m.
Mot ctra hang ban budi Poan Hung cua Phi Tho véi gia ban mdi qua 1a 50000 dong. Véi gia béan
nay thi mdi ngay cira hang chi ban duoc 40 qua. Cira hang du dinh giam gia ban, udc tinh néu cira
hang ci giam mdi qua 1000 ddng thi sb budi ban ting thém dugc 1a 10 qua. Xéac dinh gia ban dé
ctia hang thu dugc lgi nhuan cao nhat, biét rang gia nhap vé ban dau cho mdi qua 1a 30000 dong.
Léi gidi
Goi x la gia ban thuc té ciia mdi qua budi Poan Hung ( x : ddng, 30000 < x <50000).
Twong tng véi gia ban 1a x thi s qua ban duoc 1a: 40+ £(50000 —X)= _ 1 X+540.
1000 100
Goi f(x) 1a ham loi nhuén thu duogc ( f () : ddng), ta co:
1 1,
f (X) =| ——=x+540 |.(x—30000) = — — Xx* +840x — 16200000
100 100

Loi nhuan thu dwoc 16n nhat khi ham f () dat gia trj 16n nhat trén [30000;50000]
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2
Taco: f (X) = —(% X— 4200) +1440000 <1440000, Vx e [30000 ; 50000]

= max f(x)= f(42000)=1440000.

x[30000;50000]

Vay voi gia ban 42000 ddng mdi qua budi thi cira hang thu dugc loi nhuin 16n nhét.
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