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"SR

UNG DUNG PAO HAM
|| PE KHAO SAT VA VE
PO THI CUA HAM SO

CHUONG

BAI 4. KHAO SAT SU BIEN THIEN VA VE PO THI CUA HAM SO

<°> HE THONG BAI TAP TRA LOI NGAN

Caul: Chohamsé y=ax®+bx®+cx+d c6 dd thi nhu hinh vé.

Ay

Trong cac s6 a,b,c va d c6 bao nhiéu s6 duong?
Loi gidi
bS: 2
D6 thi c6 dang nhu hinh, dé thiy a<0.
Tacovoi X=0thi y=d =d <0.

Goi x,, X, lacuc tri caa ham sé. Gia sir X, < X,

—_——— - —
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D& thiy

+x—_b 0
WX =a2 {b>0
= .
c>0

X, =—<0
XX, 3a

Vay trong cac s6 a,b,c va d c6 2 sé duong.
Cho ham sé y=ax®+bx*+cx+d ¢ dd thi nhu hinh bén. Trong céc gia tri a, b, ¢, d cd bao nhiéu

gia tri am?
y

\A | 7
Lai gii

PS: 2

Ty

O T2 \ x

El - ———

Qua db thj ta thay: db thi ham sé y =ax’ +bx*+cx+d giao véi truc Oy tai diém D(0;d) nim phia

dudi truc Ox nén d <0, va hinh dang caa d6 thi ham s6 tng véi truong hop a<0.

Ham sb dat cuc tiéu tai X, <0, dat cuc dai tai x, >0 va x, +X, >0. X, X, |a hai nghiém cta phuong

—2b>0
S=x+X>0 |35 b>0
trinh 3ax” + 2bx+c¢ =0. Khi do: Lt | 3 ma a<0 nén: .
P=xX,<0 C c>0
—<0
3a
o i o . Ja<0
Vay co 2 gidtriamtrong cdc gidtria, b, C, d la {d 0
<

Cho ham s6 y =ax® +bx*+cx+d c6 dd thi nhu hinh bén. Trong cac gia tri a, b, ¢, d cé bao nhiéu
gia tri am?

o \.L
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Loi gidi

bS: 2

El - ———

O T2 \ x

Qua db thi ta thiy: db thi ham s6 y =ax’+bx’ +cx+d giao vdi truc Oy tai diém D(0;d) nam phia
duéi truc Ox nén d <0, va hinh dang cua do thi ham sé wng véi trudong hop a<0.

Ham sé dat cuc tiéu tai x, <0, dat cuc dai tai x, >0 va x, +X, >0. X, X, |a hai nghiém ctia phuong

—2b 0
. ) . S=x+x,>0 3a> . ~ |b>0
trinh 3ax” +2bx+c¢ =0. Khi do: = ma a<0 nén: :
P=xx,<0 c c>0
—<0
3a
o e o , ja<o
Vay c6 2 giatri am trong cac giatri a, b, c, d la {d<0'

Cau4: Chohamsé f(x)=ax’+bx’+cx+d(a,b,c,d € R)co bang bién thién nhu sau:

x | —>© -2 0 +o0

J ()

+ 0
2
/() /
—o0 1

C6 bao nhiéu sb duong trong cac sb a,b,c,d ?

Lai giai
bS: 3
Vi lim f(x)=+0o=a>0

f(0)=d=1>1=d>0.
f'(x)=3ax’*+2bx+c vi f'(X)=0<=x=-2;x=0=¢c=0.

xcd+xct:—2+O=—2<O:>_—2b<0:>b>0.
3a

Vay c6 ba s duong.

Cau’5: Chohamsé f(x)= ax+b

(a,b,ceR) c6 do thi nhu hinh v&.
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\

Trong cac s6 a,b va ¢ c6 bao nhiéu s6 duong?

Loi giai
bS: 3

Tirham b f(x) = X2

(a,b,ceR) vado thi ciia ham s, ta c6 tiém can ding x=1=>c =1, tiém

canngang y=1=a=1va f(O):—9<O:>9>0:>b>O.
C c

Vay a,b,c>0.

ax+b
cx+d

Chohamsb y = c6 @6 thi nhu hinh v& bén, trong d6 d <0. Trong céc sé a, b va ¢ co bao

nhiéu s6 duong?

Ay

Loi giai
PS: 3

N A 5 Y A I a N A
Ta c6 duong tiém can ngang ciahamso la y=—>0 = a,c cung dau.
c
A d
Pbuong tiém can dung Xx=——>0.Do d<0=c>0=a>0.
C

Do thi cat tryc hoanh tai diém ¢6 hoanh @ amsuyra ——<0=b>0
a
Vay c6 3 s duong.

ax-—2
bx+c

Chohamso f(x)= (a,b,ceR) c6 bang bién thién nhu sau.
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X |- 3 +00

Trong céc sé a,b,c ¢ bao nhiéu sé duong?

Lot giai
PS: 2

Ham sé ddng bién trén mdi khoang xac dinhnén f'(x)>0 =ac+2b>0.

Taco lim f(x)= lim ax—2:g:2 =a=2b.
X—>00 x>t PX + C b

Tiém can ding ciia ham s6 1a Xx=3 nén _FC =3 hay c=-3D.

Tir day ta c6 2b.(~30)+2b>0 <> 2b(~30+1)>0 90<b<%.

Vi b,c trdi ddu nén ¢ <0, a,b cing dau nén a>0.

Vay a,b la hai s6 duong.

Chohamsé f (x)= ZX_4(a,b,c e R) c6 bang bién thién nhu sau:
X+C
X —on -2 0
f'(x) - -
40

Trong cac s6 a, b va ¢ ¢6 bao nhiéu s6 dwong?
Loi gidi

PS: 0

Tiém can dung: x:—2<0:>—%:—2:>c:2b.

Tiém can ngang: y:1:>%=1:> a=h.

Fr(x)= 2 0 actab<0= 207 14b<0=be(-20).

(bx+c)

Vay b<0.Dod6 a<0,c<0.
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Chohamsé y= ax+b
cX—2

(a,b,c eR) cé do thi nhu hinh v& dusi day.

Ay

o)

1
1
1
1
!
1
1
1
[
1
[
|
____________ R
|
|
|
|
1
1
I
|
1
|
1
1

Trong cac s6 a,b va ¢ ¢6 bao nhiéu sé duong?
Léi giai
bS: 1

5 s 2
Duya vao do thitacé TCD x=—<0=1c¢c<0
C

TCN y:E>0 ma c<0=a<0
C

. , J s e b b .
Do thi cat truc hoanh tai diém ¢ hoanh @@ ——>0< —<0ma a<0=b>0.
a a

Vay trong cac s6 a,b va ¢ co 1 sé duong.

\ LS A 1S R o z ax+ 2 , - Y W
Buong cong ¢ hinh bén la @6 thi ham so y = véi a, b, ¢ lacéc so thuc.

cx+b

—ZN B 2 X
\

Gi4 tri cua biéu thac P=a+b+c 1a
Loi giai
bS: 0

Do thi ham sb da cho ct truc hoanh tai diém c6 toa do (—2;0) nén ta co:

2352 _ 5 a=1. Vaylogi A
-2Cc+b
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TR . . a .
Do thi ham so6 da cho c6 tiém can ngang la duong thang y=1=—=1=c=a=1. Vayloai D
C

Db thi ham sb da cho ¢ tiém can dung 1a duong thang x =2 = b 2=>b=-2c=-2.
c

P=a+b+c=1+(-2)+1=0

Cau 11: Biétrang hamsd y = f (x)=ax"+bx’*+c c6 dd thi la dudng cong trong hinh v& bén dusi.

Tinh giatri f(a+b+c).

Loi giai
pS: f(a+b+c)=-1
Taco y' =4ax®+ 2bx.
f(0)=c c=1
Tur do thi, ta c6 hé phuong trinh: f(i)=2a+b 0 <ija=2.

f(£l)=a+b+c=-1 (b=-4

Suyra f(x)=2x*-4x’+1 = f (a+b+c)=f(-1)=-1.

¢4 d6 thi nhu hinh v&. Tinh T=a+b.

Cau 12: Chohamsb y= SXH
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Lai gidi
pS: T =2

' —2a-b
(bx—2)2 '

Dua vao do thi ham sé = ham s6 nghich bién trén tung khodng xéc dinh=-2a—b<0 (*).

P thi c6 hai duong tiém can: x=2 va y =1.

a_q

... |b a=1_ . 5

Khi @6 " <:>{b Thoaman(*).vayT:Z.
b

=2
R z ax+b LN L - . - . \ X ~ , S, - 2 ,
Chohamso y = ¢6 do thi nhu hinh vé, véi a, b, ¢ la c&c s6 nguyén. Tinh gié tri ctia biéu thirc
X+C

T=a-3b+2c.

) X

1] 1] 2™>~—

—
_2\\
Loi giai

PS: T=-9
Tiémcanngang y=-1=a=-1.
Tiém can ding x=1=c=-1.
Do thi ham sb di qua diém A(0;-2) — 2=-2opo2

C
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Vay T=a—30+2¢ =-1-32+2.(-1)=-9.

Cau 14: Chohamsé y= f (x)=ax"+bx’+c c6 do thi nhu hinh dusi. Tinh f (4a+2b+c).

F N y
3+

",
4

N

Léi gidi

w X

N+

-
\
]
iR

bS: f(4a+2b+c)=2
Do d6 thi nhan céc diem (0;1),(-12),(12) 1am cuc tri nén ta c6

c=1 a=-1
a+b+c=2<<b=2 =4a+2b+c=1
4a+2b=0 c=1

Vay f(4a+2b+c)=f(1)=2.
Céch 2: Do ham sb dat cuc dai tai x=1<>4a+2b=0 va do thi di qua diém (0;1) =c =1
=4a+2b+c=1= f(4a+2b+c)=2.

Cau 15: Chohamsé y=x°+ax* +bx+1 c6 do thi ham s6 y = f'(x) nhw hinh v&. Tim T =a+b.

Yy

y=f'(z)

0 \/
DY DR :

Lai gidi

PS: T=a+b=-6+11=5

Xétham s y'=3x*+2ax+b co do thi 1a Parabol di qua diém (2;—1) va c6 truc doi xtng la x =2

2a
R , —_—— = a:—6
nén ta cé 6 C}{b—ll .
12+4a+b=-1 -
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Vay T =5.
A N £ ax+b . ... . o - :
Cau 16: Chohamso y= la ¢6 @0 thi nhu hinh vé sau. Giatri T =a+2b+ 3¢ bang
X+cC

Loi gidi
BPS: T=a+2b+3c=1+4-3=2

Db thi ham s6 ¢6 dudng tiém can ding x=1=c=—1.
Db thi ham s6 c6 duodng tiém can ngang y=1=a=1.

. X +b
Khi d6 ham s tro thanh y =2 1
x_
A il L L 4 .2 —2+b
Do thi ham so di qua diém (—2;0) = ; =0 <= b=2.

Vay a+2b+3c=1+4-3=2.

Cau 17: Cho ham s y = A+D 5 b thi nhu hinh bén duéi, véi a, b, ceZ. Tinh gia tri cua biéu thuc
X+C

T=a+2b+3c?

JL}.

0 X

T — "
—
Loi giai

PS: T=0

Tir d6 thi ham sd, ta suy ra

o D6 thi ham sé ¢d tiém can dung 1a duong thang x =1, tiém can ngang 1a duong thang y = —1.
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o Do thi ham sé di qua cac diém A(Z;O) , B(O;—Z).

v iR , \ Z ax+b
T bieu thic ham s y =
X+C

, tasuy ra

o b thi ham s6 ¢6 tiém can dung 14 dudng thing X = —c, tiém can ngang 1a duong thang y =a.

o Do thi ham sé di qua A(—E;Oj, B(O;Ej.
a C

Déi chiéu lai, tasuyra c=-1, a=-1, b=2.
Vay T =a+2b+3c=(-1)+2.2+3(-1)=0.

X—a

» c¢6 dd thi nhu hinh v& bén dudi. Tinh gia tri caa biéu thac P=a+b+c
X+C

Chohamsé y=

Léi gidi

bS: P=-3
D6 thi ham s6 ¢6 tiém can ngang 1a y=1:>%=1:>b:1.
P thi ham sé c6 tiém can ding 1a x:2:>—%:2:>c=—2b:—2.

Do thi ham s6 di qua diém (-2;0)=>a=-2.

Vay P=a+b+c=-3.

Chohamsb y= f(x) = ?XJFS c6 @b thi ham sé f'(x) nhu trong hinh v& sau:
X+
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y

(0] 2 fd

Biét rang do thi ham so f (x) di qua diém A(0;2). Giatri f(3) bang
Loi giai

pS: f(3)=5

Ta c6 d0 thi ham s6 f (x) di qua diém A(0;2) nén b=2d (1)

L e ad —bc
TaCO f (X):W

Dua vao do thi ciia do thi ham s6 f'(x) taco —9=2:>c=—%d (2)
c

Mat kndc 1(0)=—— > 20208 <> o5 o(ad -be)=-d? (3)

~—
d=0
Thay (1), (2) vao (3) taco 2ad +3d° =0 < a——§d
2
Néud=0=a=b=c=d=0
-3
—dx+2d
Néw a=—>d thi f(x)=2—— =24 f(3)=5.
2 7dx+d —X+2

Cau 20: Chohamso y= , €6 do thi la hinh vé véi a,b,c la cac so nguyén. Tinh gia tri cua biéu thac

X+C
T=a-3b+2c.
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3,

Loi giai
PS: T=a-3b+2c=-1-6-2=-9
Tiém can dung x=-c=1=c=-1.
Tiémcanngang y=a=-1.
b
c

Giao diémtruc Oy la y=—=-2=b=2.

T=a-3b+2c=-1-6-2=-9

Cau 21: Chohamsobacba f(x)=ax’+bx’+cx+d cé do thi nhu hinh v& bén. Gia tri nho nhat cia biéu thic

P=a’+c?+b+1 bang?

vi
1
C T
Loi giai
bS: §
8
, 2 . a£0 az0
Taco f'(x)=3ax’+2bx+c. Dvavaodothitasuyray , =N b2 .
A, =b"-3ac<0 aczg

2
Pénh gia P=a*+c*+b+1> 2ac+b+12%+b+12§.

Cau 22: Cho ham sdy=ax®+bx?+cx+dcé hinh dang nhu hinh bén. Tim gia tri I6n nhat cia biéu thic
P=2a’+cd +a-c+2020
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Loi giai
bS: 2021
TXD: R
Taco:y=ax®+bx* +cx+d = y'=3ax* + 2bx+¢
Tir d6 thi ham s6 ta thay ham sé dat cuc tri tai x =1;x =—1do d6 ta co:
y'(1)=0 3a+2b+c=0 ([c=-3a
= =
y'(-1)=0 [3a-2b+c=0 [b=0
Mit khac do thi ham sé di qua diém (L,0)nén a+b+c+d =0=a+0+(-3a)+d=0=>d =2a

P =23’ +(-3a).(2a)+a+3a+2020 = —4a® + 4a + 2020
2
=—4(a—%j +2021< 2021

Vay P =2021 khi a:%;bzo;c:%s;d =i

ax’ +bx+c

Chohamsé y = e
+

(a>0,d =0) c6 dd thi (C) nhu hinh v&. Trong cac sb b, c,d,e co tat ca

bao nhiéu sb am?

Léi giai

+Goi k lah¢ s6 goc duong tiém can xién cua (C) =k <0
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2
. . . ax“+bx+c a a
Talaico k= lim Y = lim ————=— =>—<0=d<0
xoto X xoto dx“+ex  d d

A o L —e e
+ Tur d6 thi ta ¢6 tiém can dung X:F>OQE<O©e>O

; . , _ C
+ Tur d6 thi tathay (C) cat Oy tai diém c6 toa do (O;%j VGi g<0:>c<0

+ Tir d thi ta thiy (C) cat Ox tai 2 diém phan biét c6 hoanh d§ x, X, thoa X, +x, > 0.

2
Do dé phuong trinh axd+—bx+c 0 c6 2 nghiém phan biét x,,x, thoa x +x, >0
X+e

<:>—9>0:>b<0
a

Vay trong céc sé b,c,d,e ¢ tit ca 3 s6 am

Cho ham s hiru ti y=ax+2+ c¢6 dd thi nhu hinh bén duéi. Tinh P =a+b+c.

X+C

|
|
|
|
|
|
|
|
|
|
|
|
] |
|

S

N

1 K

|

|

)

1

|

|

I

|

|

i

|

I

|

|

|

Loi giai
Tra loi: -3

Ta co: y=ax+2+L.
X+C

- Nén d6 thj ctia ham sb c6 duong tiém can xién 1 y = ax+ 2, ma nhu hinh v& duong tiém can xién di
qua diém (L1) suyral=al+2<a=-1.
- 6 thi cuia ham sb ¢6 duong tiém can dung 1a x=1 nén 1+c=0<c=-1.

Khi 6 ham sé da cho ¢6 dang y = —x+2+—— .

- Mét khéc d6 thi ham s6 di qua diem (0;3) nén 042+ 2 2352 b=3eb=-1.

Vay P=a+b+c=-1+(-1)+(-1)=-3.
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Cau 25: Cho ham sé bac ba y=ax® +bx? +cx+d c6 dd thi nhu hinh v& dudi day. Gia tri cua a+2b+3c la:

=] .-"T“ '
: .ff A
1 i : \
I| i i !
\ [ \
'||I I." ! '|_
1 |
\ \/ o
l o i : I|
1 .: | ‘h-
of I
Loi giai

Traloi: -16

Do thi ham sb di qua cac diém (0;5),(L1) néntaco d =5; a+b+c+d=1.(1)

Ta thay d6 thi ham s ¢6 hai diém cyc tri 13 (L1) va (3;5), tirc 1a phuong trinh y'=0 c¢6 hai nghiém
la x=1va x=3.Tacod y' =3ax’ +2bx+c

Véi x=1thi y'=0 néntacd 3a+2b+c=0(2).

Véi x=3 thi y'=0néntaco 27a+6b+c=0(3).

Tu (1), (2)va(3)tasuyra a=-1Lb=6;c=-9

Vay a+2b+3c=-1+12—-27=-16
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