CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

1

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 co do thi nhu hinh v&.

il
U

Trong cac s6 a,b,c va d co bao nhiéu sé duong?

XV

Loi giai
PS: 2
Db thi ¢d dang nhu hinh, d& thiy a<0.

Tacovoi x=0thi y=d=d <0.

Goi X, X, la cyc tri ciia ham sé. Gia sir x, < X,

Ay
\X1 N -

T
I

>
X2 X
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Céau 2:

Cau 3:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

D& thay

__b 0
WX =g {b>0
= .
c>0

XX, =—<0

Vay trong cac sb a,b,c va d c6 2 sé duong.

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

\I |
Léi giai

PS: 2

)

:O/ Ty \ x

Qua d6 thi ta thay: d6 thi ham s6 y =ax®+bx* +cx+d giao véi truc Oy tai diém D(0;d) nam

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

Ham sé dat cuc tiéu tai x, <0, dat cuc dai tai X, >0 va x +X,>0. X, X, 1a hai nghiém cta

—2b>O
S=Xx+X%>0 b>0
phuong trinh 3ax® +2bx +¢ =0. Khi do: S _, ] 3a ma a <0 nén: :
P=xx,<0 ° 0 c>0
3a

a<o0
Vay c6 2 giatriamtrongcacgidtria, b, c, d la {d 0
<

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

u 4

o \.L
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Cau 4:

Cau 5:
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Loi giai

PS: 2

El - ———

:O/ P \ T

Qua do thi ta théy: d6 thi ham sb y =ax’ +bx* +cx+d giao véi truc Oy tai diém D(0;d) nam
phia duai truc Ox nén d <0, va hinh dang cua d6 thi ham sb tng véi truong hop a<0.

Ham sé dat cyc tiéu tai x, <0, dat cuc dai tai x, >0 va x +X,>0. X, X, la hai nghiém cta

b>0

S=x1+x2>0: 33 |
c>0

h trinh 3ax? + 2bx +¢ =0. Khi d6:
phuong trin 1do {P=X1X2<O

ma a <0 nén; {

a<0

Vay c6 2 giatriamtrong cac giatria, b, c, d la {d 0
<

Cho hamsd f(x) =ax®+bx®+cx+d(a,b,c,d e[l )c6 bang bién thién nhu sau:

x | —® -2 0 +o0

J ')

+ 0 - 0 +
2 400
—0 1

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

Loi giai
PS: 3
Vi limf(x)=+0o=a>0

X—>+00

f(0)=d=1>1=d >0.

f'(x)=3ax*+2bx+c vi f'(X)=0<=x=-2x=0=c=0.

xcd+xct=—2+0=—2<O:_—2b<0:>b>0.
3a

Vay c6 ba sé duong.

ax+b

Cho hamsb f(x) = (a,b,cel) cé dd thi nhu hinh v&.
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Cau 6:

Cau 7:
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N 1
\

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

Loi giai
PS: 3

ax+b

Turham s6 f(X) = (a,b,cell) vado thi cia ham sb, ta c6 tiém can ding x =1=c =1,

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

Vay a,b,c>0.
ax+b

cx+d
bao nhiéu s duong?

Chohamsé y= ¢6 d6 thi nhu hinh v& bén, trong d6 d <0. Trong cac sé a, b va ¢ co

Ay

Loi giai
PS: 3

’ \ A A 5 \ A I a < e
Ta c¢6 duong tiém can ngang cuahamso la y=—>0 = a,c cung dau.
C
Y d
Puong tiém can dang x=——>0.Dod<0=c>0=a>0.
c

Do thi cat truc hoanh tai diém c6 hoanh do am suyra ——<0=Db>0
a
Vay ¢6 3 s6 duong.

ax—2
bx+c

Cho hamsb f (x)= (a,b,cell) cb bang bién thién nhu sau.
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Cau 8:
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X |- 3 +0

f(x) + +

£ (%) 2 / _—

Trong céc s6 a,b,c cd bao nhiéu s6 duong?

Loi giai
PS: 2

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

Tac lim f(x)=lim 2X=2_2_5  a-2p,
X—>+00 x>0 OX+C b

Tiém can dang ciia ham s6 14 x =3 nén _FC =3 hay c=-3b.

Tir day ta c6 2b.(~3b)+2b >0 <> 2b(~30+1)>0 @0<b<%.

Vi b,c trai ddu nén c<0, a,b cung diu nén a>0.

Vay a,b 1a hai s6 duong.

Cho ham s6 f (x)= ZX_A'(a,b,c ell') c6 bang bién thién nhu sau:
X+C
X —0 -2 +on
709 i i
40

Trong cé&c s6 a, b va ¢ c6 bao nhiéu sé duwong?
Loi giai
bS: 0

Tiém can dung: x:—2<0:>—%=—2:>c:2b.

Tiém can ngang: y:ljgzlza:b.

f'(x =ac;4bz<0:>ac+4b<0:>2b2+4b<0:>be(—2;0).

(bx+c)

Vay b<0.Dodé a<0,c<0.
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Cau 9:

Cau 10:
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Cho ham s y = ax+b
cX—2

(a,b,cel) c6 do thi nhu hinh v& dudi day.

Ay

o)

1
'
1
!
!
1
1
1
1
!
1
1
____________ e
|
|
|
|
1
1
|
|
1
|
1
|

Trong cac s6 a,b va ¢ c6 bao nhiéu s6 duong?
Loi gidi
bS: 1

. 2
Dua vao do thitaco6 TCD x=—<0=c<0
C

TCN y:§>0 ma c<0=a<0
c

Do thi cét truc hoanh tai diém c6 hoanh do b >0 b <0maa<0=b>0.
a a

Vay trong cac s6 a,b va ¢ ¢6 1 s6 duong.

\ p s T U Z ax+2 . NP
buong cong ¢ hinh bén la do thiham so y = véi a, b, ¢ lacac so thuc.

cX+b

—2N B 2 X
\

Gia trj cua biéu thic P=a+b+c I
Lo giai
bS: 0

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

—2a+2
-2c+b

0=a=1.Vayloai A
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D6 thi ham sé da cho c6 tiém can ngang 1a dudng thang y =1= 8 _1-c=a=1. Vay loai D
c

D6 thi ham sé da cho c6 tiém can dung 1a duong thang x=2= BN YT Y
C

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

Cau 11: Biétrang hamsé y = f (x)=ax* +bx’+c c6 do thi 1a duong cong trong hinh v& bén dudi.

Tinh gidtri f(a+b+c).

Loi giai
PS: f(a+b+c)=-1
Tacod y' =4ax’ +2bx.
f(0)=c=1 c=1
Tur dO thi, ta c6 hé phuong trinh: | f'(+1)=2a+b=0 <<<a=2 .
f(+l)=a+b+c=-1 =—4

Cau 12: Chohamsb y= ax+l

¢4 d6 thi nhu hinh v&. Tinh T =a+b.
bx —2
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Cau 13:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Loi gidi
PS: T=2
, —2a-b
(bx — 2)2 '
Dua vao d6 thi ham sé = ham sé nghich bién trén tung khoang xéc dinh=-2a—-b<0 (*).

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

a

—=1

b - a=1
2 b=1
b

ax+

X+C
biéu thac T=a—3b+2c.

Thoaman (*). Vay T =2.

Cho ham s6 y =

c6 @6 thi nhu hinh v&, véi a, b, ¢ 1a cac sb nguyén. Tinh gia tri cua

y
o) X
—
_2\
Loi giai
PS: T=-9
Tiémcanngang y=-1=>a=-1.
Tiém can dung x=1=c=-1.
D6 thi ham s di qua diém A(0;-2) = -2= b =b=2.
C
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Vay T=a-3b+2c =-1-3.2+2.(-1)=-9.

Cau 14: Chohamsd y= f(x)=ax"+bx*+c c6 d thi nhu hinh duéi. Tinh f (4a+2b+c).

gV

",
4

I

Léi giai

w X

N+

,'\)__
\
KN

PS: f(4a+2b+c)=2
Do db thi nhan céc diém (0;1),(=12),(L2) 1am cuc tri nén ta co

c=1 a=-1
a+b+c=2<b=2 =4d4a+2b+c=1
4a+2b=0 c=1

Vay f(4a+2b+c)="f(1)=2.
Céch 2: Do ham s6 dat cuc dai tai X=1< 4a+2b =0 va dd 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) nhu hinh vé&. Tim T =a+b.

2 Y
y=f'(z)
2
0 \/ a
IR DU |
Loi gisi

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

Xétham s6 y'=3x"+2ax-+b c6 do thi 1a Parabol di qua diém (2;—1) va c6 truc déi xtng la

2a
N e a=-6
X=2 néntacd 6 Q{b—ll'
12+4a+b=-1 B
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Vay T =5.

+ 5 . sz N
ax+b la c6 do thi nhu hinh v€ sau. Gid tri T =a+2b+3c bang

Cau 16: Chohamsé y=
X+cC

Lo giai
PS: T=a+2b+3c=1+4-3=2

Db thi ham s6 c6 duong tiém can ding x=1= ¢ =—1.
Db thi ham s6 co duong tiém can ngang y=1=a=1.

, . +
Khi d6 ham s tré thanh y = 272

x—1

) . o 2 -2
Do thi ham so di qua diém (—2;0) = +? =0<= b=2.

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

ax+b

X+C
T=a+2b+3c?

Cau 17: Chohamsé y = ¢6 db thi nhu hinh bén dudi, véi a, b, cell . Tinh gia tri caa biéu thic

0 x
1 h__________:
___,_______“_‘1\
Loi giai

PS: T=0
Tir d6 thi ham sd, ta suy ra

o D thi ham s ¢4 tiém can dung 1a duong thang x =1, tiém can ngang 1a duong thangy = —1.
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Céau 18:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

o D4 thi ham s6 di qua céc diem A(2;0), B(0;-2).

Tir bidu thirc ham s6 y = &X+P

+C

, tasuy ra

o Do thi ham sb cd tiém can dimg 1a duong thang x = —c, tiém cin ngang la dudng thiang

y=a.

o D6 thi ham s6 di qua A(—E;Oj : B(O;Ej :
a

c

Péi chiéu lai, tasuyrac=-1, a=-1, b=2.

Vay T =a+2b+3c=(-1)+2.2+3(-1)=0.

Cho ham sb y = f(x) =ax* +bx® +c(a #0) c6 bang bién thién dudi day. Tinh S =a?+b? +c?.

N/

X -0 —1 0 + o
f'(X) - 0 + 0 - +
3a— b + o
f(x)

N/

PS: S=a’+b*+c?=30

+) Ham s da cho 13 ham trung phuong ¢ hinh dang bang bién thién nhu trén.

{a >0
Suy ra:

< a>0,b<0.

ab<0

+) y'=4ax’ + 2bx

Léi giai

Xx=0

+)Taco: y'=0<4ax’ +2bx=0 < b
X=+, | —
2a

+) Dua vao bang bién thién, ta c6 hé phuong trinh:

f(0)=3a-b
—b
2a
f(1)=4

=1

=

c=3a-b
2a+b=0
a+b+c=4

a=1
< <bh=-2
c=5
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Vay S=a’+b*+c*=30.

X8 6 db thi nhu hinh v& bén dudi. Tinh gié tri cua biéu thic P =a+b+c

Cau 19: Chohamsb y=
bx +c

1,
g, f. 2 y
-— = l.
Loi gidi

bS: P=-3
Db thi ham s6 ¢6 tiém can ngang la y:lz>%:1:>b=1.
P thi ham sé c6 tiém can ding I3 x:2:>—%:2:>c:—2b:—2.

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

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

Cau 20: Chohamsb y= f(x) = ax+(tj) c6 do thi ham s6 f'(X) nhu trong hinh v& sau:
CX+

Yy

o 2 x

Biét rang d6 thi ham s6 f(x) di qua diem A(0;2). Giatri f(3) bang

Loi giai
pS: f(3)=5

Ta c6 do thi ham s6 f(x) di qua diém A(0;2) nén b=2d (1)
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Cau 21:
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. ., ad —bc
TaCO f (X):m

Dua vao db thi ciia do thi ham sé f'(x) ta co —9=2:>c=—%d (2)
c

Mit khéc 1(0) = e -2 =2 > 2(ad —be) =—d” (3)

2 d?
d=0
Thay (1), (2) vao (3) taco 2ad +3d* =0 < L34
2

Néud=0=a=b=c=d=0

-3

—dx+2d
Néu a:—§d thi f(x)= 31 :_3X+4:> f(3)=5.

2 ?dx+d —X+2

Cho ham s y=f(x) lién tuc trén O va c6 dd thi nhu hinh v& Diat
T =103.f (@’ +a+1)+234.f (af (b) +bf (a)) véi a,beR . Goi m lasd cap sb (a;b) ma tai do

biéu thic T dat gia tri 16n nhat, goi gié tri 16n nhat cua T 1a M . Gia trj biéu thirc M bang
m

VA

=Y

N/

Loi gidi

PS: ]'OLL
4

Tir d6 thi ta c6: max f(x) = f(3)=6.
Suyra: f(a’?+a+1)<6 Vacll; diu“="xayrakhi a’+a+1=3<a=La=-2.
f (af (b)+bf (a)) <6, Va,bell , ddu “=" xay ra khi af (b)+bf (a)=3.

af (b) +bf (a) =3
Do d6, T <103.6+234.6 = 2022, dau “=" xay ra khi {a =1
a=-2

Véi a=1 thi 1.f (b) +bf (1) =3 < f (b)=3. Dya vao d6 thi suy ra f(b) =3 c6 4 nghiém b
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Céu 22:

Cau 23:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
phan biét.
Véi a=-2 thi =2.f (b)+bf (-2) =3 < f(b) =—g. Dua vao d6 thi suy ra f (b) :—g co 4
nghiém b phan biét.
Do d6 c6 8 cap (a;b) théamaén T =2022.

. M 2022 1011
Viy — ==
m 8 4

Cho ham s f (x)=ax*+bx*+c c6 dd thi 1a duong cong nhu hinh v& bén. Tinh f (a+b+c).

Y

Léi giai

PS: f(a+b+c)="f(-2)=0

Vi db thi ham sb di qua cac diém A(O;l), B(l; —2), C (2;0) nén ta c6 hé phuong trinh

11
R
c=1 a+b=-3
a+b+c=-2 < 16J;+4b——1c> b——ﬂ:f(x):gx“—ﬂxzﬂ
N - C12 12" 12

16a+4b+c=0 c=1
c=1

= f(a+b+c)=f(-2)=0,

oAb N
Cho hamso y= , 6 do thi 1a hinh v& vai a,b,c la cic so6 nguyén. Tinh gia tri cua bicu

X+C
thac T =a—-3b+2c.
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Céau 24:
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vt

Loi giai
PS: T=a-3b+2c=-1-6-2=-9
Tiémcanding x=—c=1=>c=-1.

Tiémcanngang y=a=-1.
Giao diém truc Oy la y=9=—2:>b=2.
c

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

Cho ham so bacba f (x)=ax’+bx?*+cx+d c6 dd thi nhu hinh v& bén. Gia tri nhé nhat cua bieu

thirc P =a®+c? +b+1 bang?

Yy
1
Loi giai
bS: §
8
, 2 ‘ a£0 a=0
Taco f'(x)=3ax’+2bx+c. Dyavaodothitasuyray = b2 .
Ay.:b —-3ac<0 ac>—

3

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

Cau 25: Cho ham s6 y = ax® +bx? +cx +d ¢ hinh dang nhu hinh bén. Tim gia tri Ién nhat cua biéu thic

P=2a’+cd +a—c+2020

Swuu tam va bién sogn
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Léi giai

bS: 2021

TXD: [

Taco:y=ax’+bx’ +cx+d = y'=3ax’ + 2bx +¢

Tir d6 thi ham sé ta thay ham sb dat cuc tri tai x =1; x = —1do d6 ta co:
y'(1)=0 3a+2b+c=0 [c=-3a

{y'(—l):0©{Ba—2b+c=0<:>{b=o

Mit khac d6 thi ham sé di qua diém (1,0) nén

a+b+c+d=0=a+0+(-3a)+d=0=>d=2a

P =2a? +(-3a).(2a)+a+3a+2020 = —-4a® +4a+2020
2
:—4£a—%j +2021<2021

Vay P, =2021 khi a:%;bzo;c=_73;d =1.

Page 245

Swuu tam va bién sogn



