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

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

BAI 3. PUONG TIEM CAN CUA PO THI HAM SO

<°> HE THONG BAI TAP TRA LOI NGAN

Cau 1:

Cau 2:

Cho ham s§ y = f (X)c6 db thi nhw hinh v&

N
a\rimmE

£ 3

- 3 .z 2019 |

SO tiém can dirng cua do thi ham so y = la
f(x)-1
Loi giai
bS: 3
Tir dd thi caa ham s§ Y = f (X) suy ra tap xac dinh ciahamsé y = f (x) 1a D =0
, . . 2 019 s X .

Do d6 so duong tiém can dang cua do thi ham so y = : (x) 1 chinh Ia s6 nghiém cta phuong

trinh f(x)=1.
Qua db thi ta c6: Puong thing y =1 ¢t d6 thi ham s6y = f (X) tai 3 diém phan biét nén
phuong trinh f (X)=1 c6 3 nghiém phan biét.

2019
f(x)-1

Cho ham s6 f (X) xac dinh va lién tuc trén U \{-1} ¢6 bang bién thién nhu sau:

Vay d6 thi hamsé y =

c6 3 duong tiém can dang.
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Cau 3:

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

x — o —1 +o0

Yy e X . \ A 1 7 LA A A A N 4o
Hoi do thi ham s6 y = —— c0 tat ca bao nhiéu duong tiém can dang va tiém can ngang?

f(x)
Loi giai
bS: 4

Taco: lim f(x)=2= Iimiz—; lim f(x)=-2= lim ——=-=.

X—>—o0 x—>—o f (X) 2 x—otw

1

Suy ra db thi ham 6 y = ¢6 hai dudng tiém can ngang 12 y :% vay--Z.

1
f(x)
Duya vao bang bién thién cua ham sé y = f (X) ta thdy: phuong trinh f (X) =0 c6 hai nghi¢m
phan biét x <-1<x,-

Khi do: f(x)="f(x,)=0.
lim f(x)=0 o [ lim f(x)=0 1

X=X

Ta co: =
f(x)>0khix— x on f(X) f(x)>0khix— %, ox f(X)

Vay db thi ham s6 y = c6 hai tiém can dtmg 1a duong thang x — x, VA x = x, -

1
f(x)

Chohamsd y = f (x) théaman lim f(x)=-1Va lim f(x)=m.C0 bao nhiéu giatrj thuc ciia

X—>—00 X—>+0

tham s6 M dé ham s6 y = c6 duy nhat mét tiém can ngang.

1
f(x)+2
Loi giai
PS: 2

Tacéd lim y= lim =1=> Pd thi ham sb c6 tiém can ngang y =1.

X—>—00 X—>—00 f(X)+2
. - 1 T 1 AR th e oA A& o Ar gia
TH 1: Néu m=-1thi lim ————=1va lim ———— =1 thi @0 thi ham s6 c6 mot tiém
x>0 f(X)+2 xoio f(X)+2
can.
TH 2: Néu m= -1

Dé d6 thi ham sé ¢ mot tiém can ngang <> lim khdng c6 gia tri hitu han
X—>+00

1
f(x)+2
osm+2=0om=-2.

Vay khi me{-2;-1} thi ¢4 thi ham s6 c6 duy nhat mot tiém can ngang.
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Cau 4:

Cau b5:

CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Cho ham s6 y = f (X) xac dinh, lién tuc trén [ va c6 bang bién thién nhu hinh bén dudi:

x ‘—:r 1

¢ 2 “+an
3 an
7(x) / \ /+
o 0

Tong so tiém can ngang va tiém can ding cua d6 thi ham s y = T la:

f(x)-1

Loi giai
PS: 4

1
bat h(x)=———.

=2t 0=
*) Tiém can ngang:

Ta co: JLrth(X):xILrﬂoﬁzo

Suy ra do thi ham sé ¢6 mot dudng tiém can ngang y = 0.
*) Tiém can dung:

Xét phuong trinh: 2 f (X)—le < f (x):%-

Duya vao bang bién thién ta thiy phuong trinh f (x) =% c6 ba nghiém phan biét a, b, c thoa
man a<l<b<2<c.

Dong thoi lim h(x) = lim h(x) = lim h(x) =+ nén db thi ham s6 ¥ =(X) c6 ba duong tiém
candung la X=4a, x=b va X=C.

Vay tong sb tiém can ngang va tiém can dung cia do thi ham sé y=h(x) la 4.

Cho ham sé y= f (x) lién tuc trén [ \{1} va c6 bang bién thién nhu sau:

x —a0 0 1 +oo
fx) + 0 - -
1 +oo
f(x)
2 * *0
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

) 1 .
Do thi y=————— c6 bao nhiéu duong tiém can dang?
2f(x)+3
Loi giai
bS: 2
Pt y=g(x)=; cOtrsd 1a 1-0,vxell
: 2f(x)+3
Tacd 2 (x)+3=0 f (x):—g.
x —a0 0 1 +oo
F(x) + 0 -
o
f(x) -
0
-1
) o -

Tir bang bién thién cd phuong trinh ¢6 2 nghiém phan biét: X, €(—0;0), x, (0;1) -

Do d6 @6 thi ham s6 y= ¢6 2 duong tiém can dang.

1
2f(x)+3

Chohamsb y=f (X) lién tuc trén [ \{1} va c6 bang bién thién nhu sau:

T —00 -2 1 2 +00
Yy’ - 0 + + 0 —
+0o0 +00 3
2 —00 -0
A oehs a X 1 . :
Do thi ham s6 y = ——— ¢06 bao nhiéu duong tiém can dang?
2f (x)-5
Loi giai

bS: 4
Taco: 2f (x)-5=0< f(x)zg(l). Phuong trinh (1) ¢ 4 nghiém phan biét x,,X,, X;, X, #1

Va giGi han ctia ham s6 y = tai cac diém X, X,, X;, X, déu bang oo,

_ 1
2f (x)-5
Mit khac lim =0 nén x =1 khéng phai tiém can dang.

1
w1 2f (x)-5
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Cau 7:

Cau 8:

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

Vay db thi ham sé y = 1 c6 4 duong tiém can dung.
2f(x)-5
Cho ham sé y = f (x)c6 bang bién thién nhu hinh duéi day.
_ -1
X —a ? +o0
y — 0 +
y 1 1
\ . /
Tong sb tiém can ngang va tiém can dang cua db thi ham sé y = ﬁ)l la
X —
Léi gidi
bS: 3
A g A A ) 5 A LRI A 1 , M A = A 5 D
SO tiém can dtng cia do thi hamso y = W dung bang s6 nghiém thuc cua phuong trinh
X —_

2f (x)-1=0 f(x):%.
Ma s6 nghiém thyc cua phuong trinh f () :% béng sé giao diém cia d6 thi ham s6 y = f (x)

, 1
véi duong thang y = >

L . . 1 . ... o R
Dua vao bang bién thién ta thay duong thang y = > cat do thi ham s6 y = f(x) tai 2 diém phan

biét. Vay dd thi ham s y = c6 2 tiém can dang.

1
2f (x)-1

Laico lim =1= 6 thj ham sé c6 mot tiém can ngang 1a y =1.
. X—)iOOZf (X)_l . 'y % . g g y

Vay téng s6 tiém can ngang va tiém can dang cua do thi ham sé y = T)l la 3.
X —
(x2 +4x+3) X% + X

x[fz(x)—Zf(x)]

Cho ham bacba y = f (X) c6 dd thi nhu hinh v& bén. Hoi d6 thi ham sé y =

¢6 bao nhiéu duong tiém can dung?
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
yi

--12

[ =

-3 -1 \o

PS: 4

- (X +4x+3) V% + X _ (x+1)(x+3)x(x+1)
x[F2(0)-2F(x)]  xf(x).[f(x)-2]

Sy ) . x>0
biéu kién ton tai can \/x2+x:{

x<-1
x=0
Xetphuongtrmhx[f (x)-2f(x ) :0<:> f(x)=0
f(x)=2
(x+1)(x+3) +1) (x+1)(x+3)vVx+1

Vaoi x=0 ta co Iim

0" [f(x) 2] I (x).[ f(x)-2]

=+o0, Suy ra x=01a

tiém can dang.
Véi f(x)=0 = x=-3 hoic x=a.

(x+1)(x+3)x(x+1)

Ta co: XIlrir; w (x).[f (x)—2] =—oo Nén x=-3 la tiém can ding.
Xx=-1

Voi f(x)=2=|x=b(-3<b<-1).Tact:
x=c(c<-3)
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

im (X+1)(X+[3) (X+]1)
- (x+1)(x+3) x(x+1): o1 xf(x)| f e 1 krona L tiem
5 xf(x).[ f(x)-2] . (X+1)(x+3)x(x+1) h khong fa tie
ot xf(x).[f(x)-2]
can dung.

(x+1)(x+3) x(x+1) A -

_ —~=+00 Nén x="b latiém can dtng.
=t (). [F(x)-2]

)

(x+1)(x+3)/x(x+1) A -
lim = —~=+00 Nén x =c latiém can dang.
oo xF(x). f(x)-2

Vay do thi ham s c6 4 tiém can dang.
Cau9: Cho ham s6 f(x)=ax’+bx*+cx+d cd d0 thi nhu hinh v& bén. Hoéi do thi ham so

(x —3x+2)\/_1
g(x)= =1 (]

c6 bao nhiéu tiém can dung?

|

Loi giai
bS: 3
Nhan xét 1: V&i x, >1 va lim g(x) hodc lim g(x) c6 két qua 1a +oo hoac —oo thi x=x, la

tiém can dung cua cua do thi ham s6 g(x).

Nhgn xét 2: Dya vao do thi ham s& f (x) tacé: f(x)=a(x-x, )(x-2)".

x=0
Taco x[f (x)—f(x )] 0<| f(x)=0.
f(x)=1
f(x):0<:{x X ,0<x <1
X=2
x=1
f(x)=1le|x=x,,1<x,<2suyra f(x)-1=a(x-1)(x-x,)(x=x,).
X=Xy ,X; >2
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

L (¥ -3x+2)Vx-1 (x 1)(X 2)x—1
Khi d6 ta co g(x)= x[f - (x ] = [f l]'
(D) (-2t ] = |
xa(x—x )(x—2)".a(x— 1)( X )(x=%)  ax(x=x )(x=2)(x=%)(x-%)

x=0,x=x_khong phai tiém can dtng cia do thi ham so y = g(x) khong théa man diéu kién

9(x)=

X, >1. Do thi ham s6 g (x) c6 3 duong tiém can ding 1a: x=2,X=X%,,X =X, .
Cau 10: Cho ham sé bac ba f(x)=ax®+bx’+cx+d cé dd thi nhu hinh v& sau.

A

(x2—3x+2)m
(x+1)[f2(x)— f (x)]

Hoi dé thi ham s6 g(x) = ¢6 bao nhiéu tiém can duang?

Loi giai
PS: 3
Taco g(x)= (x- 1)(X 2)vx-1
(x+1) f(x)[ f(x)-1]
x=>1
Pkxd: { f (x)=0
f(x)=1

Dua vao d6 thi ham s y = f (), ta co:

X=2
voi x =2 langhiém kép, x, €(0;1).

fupo@{

x=1
f(X)=1<|x=X, V6i X, €(12); % >2.
X=X,

(x—l)(x—z)\/Tl
a* (x+1)(x=2)" (x=%) (x=1) (x =%, ) (x=%)

x-1

a? (x+1)(x=2)(x=x) (X=X, )(x—=X;)

Vay g(x)=
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vay d6 thi ham s6 c6 3 TCD X =2;X=X,; X=X, .

Cau1l: Cho ham sb y=f(x) la ham sb da thac c6 d0 thi nhu hinh v& dudi day, dit

X2 —x

9= 021 ()

. Hoi dd thi ham s6 y = g(X) c6 bao nhiéu tiém can dimng?

iH
B E
|
|
|
|
I 2
I
[
|
|
I ! -
[ -1 [0 1
Loi gidi
DS: 4
[x=1
X=x<-1
2 (=0 |E7"
Ta xét phuong trinh f (X)—Zf(X)=0<:> (X)—2© x=0 . Khi do
- X=x,>1
[ X=X <-LX#X

B X% —X _ 1 (a0,
) T R x) s m )y 470

Vay d6 thi ham s y =g(x) c6 4 duong tiém can dang.

Cau 12: Chohamsé y = f (x) xac dinh, lién tuc trén [ va c6 bang bién thién nhu hinh bén dudi.

x —ao 1 2 +a0
3 +a0
—0
Tong sb tiém can ngang va tiém can ding cua dd thi ham sé y = _ 1 .
f (x3 + x) +3
Lo giai

bS: 2
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Cau 13:

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

Tinh tiém can ngang.

, - . 1
Taco x> +x—22** s 10= lim——— =0

x>+ f (x3 +x)+3

X4 x—2= 5 0= lim 0

Vay d6 thi ham s6 ¢6 1 tiém can ngang y = 0.

Tinh tiém cén dang.

S6 duong tiém can ding cua d6 thi ham s6 1a s6 nghiém ciia phuong trinh f (x°+x)+3=0.
Dua vao bang bién thiénta ¢ f (x°+x)+3=0< f (X’ +Xx)=-3< x>+ X =X,;X, € (-0;1)

Viham s6 y =x°+x dong bién trén [ do d6 x°+ X = X,;X, € (—o0;1)cod mdt nghiém duy

nhat.

Vay d6 thi hamsé y = c6 1 tiém can ding.

f(x*+x)+3
Chohamsé y = f (x)=ax®+bx’+cx+d c6 do thi nhu bén dusi.
. . (XZ—ZX)\/Z—X _
Hoi do thiham so y = > ¢6 bao nhiéu duong tiém can dung
(x=3)L*(x)~f(x)]
Loi giai
bS: 3

Taco y'(x)=3ax’+2bx+c.
Dua vao do thi ham sd, ta thiy ham s dat cuc tritai x=0, x=2. Do d6, ta c6 hé

y(0)=1 d=1 a=1
y(2)=-3  |c=0 b=-3
= = .
y'(0)=0 12a+4b=0 c=0
y’(2)=0 8a+4b=-4 d=1

Vay y=f(x)=x>-3x"+1.
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Cau 14:

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

. (XZ—ZX)\/ﬂ _ (x*—2x)2-x _ (x*—2x)v2-x
Khido'y (x—3)[f2(x)—f(x)} (x—3)(x3—3x2+1)(x3—3x2) xz(x—S)Z(x3—3x2+1)'
_x=0
Xx=3
Taco xz(x—3)2(x3—3x2+1)=0c> x=x e(-L

0).
)

;3)

x=X,€(0;1

X=X €(2
(x2 —2x) 2—X

xz(x—3)2(x3—3x2+1)

(¢-2gV2-x L x(x=2V2ex L (x-2)V2-x

oo xz(x—?))z(x3—3x2 +1) o0 xz(x—3)2<x3’—3x2 +1) o0 x(x—3)2(x3 —3x? +1) o

Ham s y =

¢ tap xac dinh D = (—o0; 2]\ {0; x5 X, } -

Suy ra x =0 la duong tiém can dang.

2 2
lim (X _ZX) 2= x =400, lim (X _ZX) — =400

X=X xz(x—3)2(x3 —3x? +1) X=X xz(x—3)2(x3 —3x? +1)

Suy ra X=X Va X=X, ciing la cac duong tiém can ding cia do thi ham so.

Cho ham s6 y =ax® +bx* +cx+d, (a#0) c6 do thi nhu hinh duéi day.

. . Jf
Hoi do thi ham so g(x)= )

5 ¢6 bao nhiéu duong tiém can dang?
(x+1)"(x* —4x+3)

Loi giai
bS: 1
X>2

f(x)zo X#-1 X>2

Diéu kién xac dinh: { x % -1 9 @{X_B.
+
X?—4x+3#0 %3
f f
Tacolim g(x) = lim - () =+o0 va lim g(x) = lim ) () =—0,
X3 =% (x+1)" (X° - 4x+3) X3 o3 (x+1) (X —4x+3)
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f (%)

5 cd mot duong tiém can dung la: x=3.
(x+1) (x2—4x+3)

Vay do thi ham s6 g(x) =

Cau 15: Cho ham sb trang phuong y= ax*+ bx*+ ¢ c6 d6 thi nhu hinh v& Hoi d6 thi ham sb

B (x*- 4)(x*+ 2x)

== c6 tong cong bao nhiéu tiém can dung?
&f (OE + 2 (x)- 3

. y={lx)

L=

e —
—

Loi giai
PS: 4

_ (@429 x(xr 2) (x- 2)
¢ O + 2F (x)- 3 & (O + 2f (x)- 3

8(=m(m<-2)
. RETOSERN
Taco:gf(xm+2f(x)-3:OU€;f _ 3 &= n(n> 2)
d0)=-3 ¢,
<
X=-2
c

Dua vao db thi ta thiy cac nghiém x= 0;x= + 2 1a c4c nghiém kép va da thuc
x(x+ 2) (x- 2)
a’x? (x+ 2) (x- 2)° (x- m)(x- n)
Vay ham sb co céc tiém can ding 1a X = 0;x= 2;X= m;Xx=n.
X—4
x* —2mx® +(m2 +1)x—m

gf(x)1§+ 2f(x)- 3cobacla8nén y=

Cau 16: Chohamsb y = . C6 bao nhiéu gia tri nguyén caa tham s m thuoc

doan [-2023;2023] d¢ do thi ham s6 c6 diing 4 duong tiém can?
Loi gidi
PS: 4041

Tacéd limy=0 va lim y=0 suy ra y =0 Iatiém can ngang cua db thi ham sb.
X—>+00

Do thi ham s6 c6 dung 4 duong tiém can khi va chi khi g(x)=0 c6 3 nghiém phan biét khac
4.
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Cau 17:

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

X=m
Mt kha =(x—=m)(x* - =
at khac g(x) (X m)(x mx+1) Oc{h(x):xz—mx+l:0.

h(4)=0 —_—
Suy ra md = m¢44
h(m)=0
, m>2
A,=m"-4>0 {m<—2.

Vi m nguyén thugc doan [-2023;2023] nén c6 4041 giatri m théa yéu cau bai toan.

i3

Tim s gia tri nguyén thugc doan [-2022;2022]cua tham sé m dé do thi ham s6 y = —
X +X—m

c6 dung hai duong tiém can.
Loi giai
bS: 2011

o X>3
Ham s6 xac dinh <<
X“+X-m=0

Taco limy=0=y=0 latiém can ngang

X—>+00

Suy ra, dd thi ham sé da cho c6 ding 2tiém can < x* +x—m=0 c6 dung 1 nghiém 16n hon
hoac bang 3.

Xét < x2+x=m

h(x)=x*+x; h'(x)=2x+1
h'(x)=0<:>x=—%

Bang bién thién

x -0 - 12, 32 +00
$lexy - 0+ +
+ 0 : ta0
fv(:ﬂ) \
12/
4 A
L’

Tu BBT suy ra
&m>12

Ma mel;me[-2022;2022]nén me {12;......;2022}

Vay s gi tri nguyén thoa ycbt 1a: 2022 -12+1=2011.
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Cau 18:

Céau 19:

Céau 20:

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

(x=1) /%% +3x

x> +(m+1)x-—m-2

C6 bao nhiéu gia tri nguyén caa m thudc [—-10;10] dé d6 thi ham sb y =

c6 dung ba duong tiém can?
Loi giai
bS: 19

>0

Dk: .
X<-3
D@ thay d6 thi ham s6 ludn ¢ 2 tiém canngang y=1va y =—1.

x=1

Xét phuong trinh x2+(m+1)x—m—2:0<:{ :
X=—m-2

Vi x =1 la nghiém cua tir 6 nén d6 thi ham sb c6 ba duong duong tiém can khi va chi khi nd
c6 mot tiém can dang nirala x =-m—2.

. -m-2>0 m< -2
Khi do & .
-m-2<-3 m=>1

Vi m nguyén thuoc [-10;10] nén me {-10;-9;-8;....;—2;1;2;...;10}

Viay c¢6 19 gia tri cia m thoa man yéu cau bai toan.

Cho ham s6 f (x)=ax’+bx* +cx+d, biét ham s6 dat cuc dai tai x =3 va dat cuc tiéu tai x = —2
. . ) (x-1) (\/; + 2)
. Tong s0 ti¢m can dung va tiém can ngang cua do thi ham so6 y =
f(x)- ()
Loi giai
bS: 1

Diéu kién: x>0.

Vi ham sb dat cuc dai tai x =3 va dat cuc tiéu tai x=—2 nén hés6 a<O0.

Xét x — +00 = f(x)— f (1) > —o0. Do d6 ham s6 dé bai khong c6 tiém can ngang.
x=1

Xét f(x)-f(1)=0c f(x)=f(l)e|x=a<-2¢[0;+x).
x=b>3

Khi Iin} y =% : khong xac dinh.
|ingy=+ooz d6 thi ham sb o tiém can dimg x=b > 3.

Vay d6 thi ham sé dé bai c6 duy nhét 1 tiém can ding.

N=-X*+4x-3

C6 bao nhiéu s nguyén m dé do thi ham s§ y = —;
X" —mx+2

¢6 hai duong tiém can dang?
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Loi giai
bS: 1
Tacd —x*+4x-3>0<=1<x<3.

X2 —mx+2
x> —mx+2 =0 c6 hai nghiém phan biét thuoc [1;3].

D6 thi hamsé y = c6 hai duong tiém can dang khi va chi khi phwong trinh

2
X+ 2
X —mx+2=0<m=

= 1(x)

f'(x):%; f'(x)=0c x=42

Bang bién thién

X 1 2 3
f’ 0 +
o, 1
\ / 3
242
Vay 242 <m<3.
Cau 21: Timsé gid tri nguyén thudc doan [-1000;1000] ctia tham so6 m dé d6 thi hamsé y = %
X2 +2X—m

c6 dung hai duong tiém can.
Loi giai

bS: 908

S . x>1
bieu kién xac dinh: § .

X“+2X#m

Dua vao diéu kién xac dinh ta suy ra ham sb da cho khong c6 gi6i han khi x — —o.

. Jx-1
lim ———
x40 X© 42X —M
= y =0 la pt duong tiém can ngang.

=0,vm.

Can tim diéu kién dé ham s c6 1 tiém can dung.
Xéthamsé f (x)=x*+2x.

f'(x):2x+2; f'(x):0c>x:—1.
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Cau 23:

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

T |—oo —1 1 +00
f(z) - 0 -
+o0 +00
f(@) \ /
—1

Duya vao bang bién thién ta thay:
Khi m <3 thi d6 thi ham sé khong c6 tiém can dang.
Khi m >3 thi d6 thi ham s6 c6 1 tiém can dang.
, e, _ ~ [me[3;1000]
Két hop d¢ bai, dé do thi ham so c6 dang 2 duong tiém can thi - :
me

Vay c6 908 gia tri nguyén cia m.
C6 bao nhiéu gié tri nguyén cua tham sé me[-2021;2021] dé d thj ham sé y S

VXF=2x+m
¢6 hai duong tiém cén dung?

Loi gidi

bS: 2021

; . X+2
Do thi ham s6 Y = ———=———== ¢0 hai duong tiém can ding khi phuong trinh x> -2x+m=0
VX2 =2x+m

A'>0 - 1-m>0 [m<1
(-2) -2(-2)+m=0  |m=-8 m#=-8
Ma m nguyén va me[-2021;2021] nén suy ra m e {—2021;-2020;...;-3;-2;-1;0}\{-8} .

Vay c6 2021 gia tri m thoa man yéu cau bai toan.
Cho ham sb y = f (X) xac dinh va c6 dao ham trén 0 \{+2} . Ham s§ f(X) c6 bang bién thién

c6 hai nghiém phan biét va khac -2 <:>{

nhu hinh vé dudi day

r |—o0 —2 0 2 +o0
y' - - 0 + +
+oc +00 +00 10
—3 2 —00
1

Tinh tong s6 duong tiém can ding va tiém can ngang cia do thi ham sé y = m .
X)+

Léi gidi

bS: 4
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bat g(x) , ta 6 ham sb xac dinh trén 0 \{£2;a}, trong do f(a)=-3 va

T 2f(x)+6
ae(2;,+0). Khi dé ta c6

: 1 . 1 1, VT
| =—— - _oval = = — —~ nétny=0vay=— lahai
0= 3 T t ()76 90 = im e 26 Y V=2

X—>—0 X—>+0

duong tiém can ngang.

Mat khac ta c6

lim g(x)= L
x(-2) 2 lim f(x)+6

x—>(-2)"

=400 = X =—-2 la tiém cin dung;

limag(x)=——— — 0= x =2 khdng la tiém can dung;
Hzig( ) 21im f (x)+6 g g

x—2%

PR S
omg ~ 21im f(x)+6

x—at

= 400 => X = a latiém can dung;

‘ o 1 , .
Vay d6 thi ham so0 y =————— c¢6 4 duong tiém can.
2f (x)+6
Cau 24: Cho ham so y = f(x) la ham sé da thirc 6 do thi nhu hinh v& duéi day. Hoi do thi ham s6
1

= f(x3—3x)—1

¢6 bao nhiéu duong tiém can ding?

T |

Loi gidi
bS: 7
x=1
Trdothitathdy f(x)=1<|x=a(l<a<2)
x=b(b>2)

x*-3x=1 (1)
Xét f(x*-3x)-1=0< f (X -3x)=1e| X’ -3x=a(l<a<2)(2)
x*=3x=b(b>2) (3)
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Ta c6 bang bién thién cia ham sé g(x) = x* —3x nhu sau.

Tu BBT suy ra phuong trinh c6 3 nghiém phan biét, phuong trinh c¢6 3 nghiém phan biét, phuong
trinh ¢6 1 nghiém va 7 nghiém nay déu phan biét. Vay do thi ham sé da cho c6 7 tiém can dang.

Cau 25: Chohamsd y = f (X) c6 bang bién thién:

X — —2 1 2 +0
f'(x) + 0 - — 0 +
3 +00 +00
» /V \ » \ 1‘/
f(x)
D6 thi ham sé y=; cO tat ca bao nhiéu duong tiém can ding?
2f(x)-5
Loi giai
bS: 4
Taco Iim;— Iim;—o nén duong thang x =1 khong la tiém can dan
o 2f (X)=5 %1 21 (x)=5 9 TG X== KHONG T fie tan Cung.
x=a(a<-2)
5 x=b(-2<b<1)
Taco 2f(x)-5=0= f(x)==<
2 x=c(l<c<?2)
| x=d (d>2)

. 1 7
—o0; lim —————— = +o0 => duong thang x =a la mot tiém can dang.
wa 2f (x)-5 woa 2f (x) -5 uong thang ot tiém can dang

Xét twong tu ta c6 cac duong thang X=b;X=¢;x=d I tiém can dung.

Vay db thi ham sé y = 5 c6 4 tiém can dang.

1
f(x)-5

Cau 26: Choham sé f (x)=ax®+bx*+cx+d(a=0) co do thi nhu hinh v&.
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F
v

i1

[
.

Goi Ala tap hop tt ca cac gia tri cua tham sé m dé do thi ham s6 g(x)=

duong tiém can. S6 phan tir cia A la
Loi gidi
bS: 3

Taco limg(x)= Iimf(x—;l:O:ham s6 ¢6 tiém can ngang y =0.
X—>00 X—>00 X _m

Dé ham s c6 dang 3 tiém can < g (x)co 2 tiém can ding <> phuong trinh f (x)-m=0 c6
hai nghiém phan biét khac 1 hoic c6 ba nghiém trong d6 ¢6 1 nghiém bang -1.

m=2
< |m=-2 =cb 3giatri caam.

m=0

Cau 27: Cho ham sé bac ba f (x)=ax’+bx* +cx+d(a;b;c;d el ) ¢6 dd thi nhu hinh v& dudi day:

'
[ S

/

Tinh téng s6 duong tiém can dimg va tiém can ngang cia dd thi ham sé g (x) =

Léi gidi
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Cau 29:

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

bS: 4

4_X2:_2 :+\/6
Xét phuong trinh: f (4—x2):3 < L 2 _ 4 = {X 8

Gi6i han bén phai, bén trai ciia ham sé g(x) tai cac diém x=++/6; x=0 bang +o hoic —oo
nén d6 thi ham s6 g(x) c6 3 duong tiém can ding
- s - 2\ _ A . A .
Lai c6 X|LT@(4—X )= nén XILrEO[f (4-x*) 3]—ioo
Khido lim g (x)=0 =Dd thi ham s6 g(x) c6 1 duong tiém can ngang
X—>to0
Vay tong s6 duong tiém can dung va tiém can ngang cia do thi ham so g(x) 1a 4.

Cho f(x) 1a ham bac bon va c6 bang bién thién nhu hinh v&

x —00 -2 0 2 +co
f'(x)

+ 0 - 0 + 0
1
£() /‘\3/' \
—oo +co

(x2 —4)(x—2)

Do thi ham sé g(x) = c6 may duong tiém can?

f(x)-1
Loi gii
bS: 2
Xét phuong trinh f(x) -1=0< e 2(b2) :
x=-2(b2)

Do f(x) lahamsdbacbénco lim f(x)=—o0 nén f(x)-1=a(x+2)" (x—2)" (a<0).

X—>+00

(x2—4)(x—2) _ 1
a(x+2)2(x—2)2 a(x+2)

Khi d6, g(x)=

Do lim g(x)= lim =0 va lim g(x)= lim

X—>+0 X—>+0 a(x + 2) X—>+0 x—>+00 ]

=0, nén y=0 Ia tiém can

—
'_\

X+

N
~—

ngang cua do thi ham so6.

=400, Nén x=-2 la

Va li = li =
aHIr_TZLg(x) H"—g*a(x+2) 7 =2 a(x+2)

tiém can ding cua db thi ham so.

Vay d6 thi ham s6 ¢(x) c6 2 dudng tiém can.

Cho ham sé bac ba f(x)=ax®+bx*+cx+d c6 dd thi nhu hinh vé&. Hoi do thi ham sé
(x2 - 2x) 2-X

g(x)= c6 bao nhiéu duong tiém can duang?

- (x—3)[f2(x)+3f (x)]
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

¥
o

Loi giai
bS: 4
DK xac dinh cia /2—x 13 x<2 (*).
X=3
Taco (x—3)[ £7(x)+3f(x)|=0<| f(x)=0 .
f(x)=-3
*Ta cO x =3 khbng thoa mén
x=a<0
* f(x)=0<|x=be(0;2). Tacd x=c khong théa man
X=C>2

Tacé limg(x)=+o; limg(x)=+w.Vay x=a;x=b 1a cac duong tiém can ding.

x—a* x—b*

, f(x):—3<:{X:d<O.
X=2

Tacé limg(x)=+o0; limg(x)=+w.Vay x=d;x=2 la cac duong tiém can ding.

x—d* x—2~

Cho ham s6 y =ax®+bx? +cx+d co6 do thi nhu hinh vé:

Téng s duong tiém can ding va tiém can ngang cua db thi ham sé y = +
f(x*~5x+4)
Loi giai
bS: 6
Viham s6 y = f (x) laham sb bac 3 do d6
P
2

Duya vao do thita co: f (x)=0<|x=x,=0
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X =5x+4=x (1)
Suyra f(x*—5x+4)=0<| X" ~5x+4=x,(2).
X —5X+4=X,(3)

Xét phuong trinh x* —5x+4 =a c6 nghiém khi a > _79 . Tur d6 suy ra phuong trinh (1) ,

phuong trinh (2) va phuong trinh (3) déu c6 2 nghiém phan biét nén do thi ham s6

1

= f(x2—5x+4)

Cau 31: Chohamsb y= f(x) c6 bang bién thién nhu sau:

c6 6 duong tiém can dang.

T |—o0 -1 0 1 +o0
Y - - 0
+0o0 2 1
50 — 00 1
Tong sé duodng tiém can ding va tiém can ngang caa do6 thi ham sb y = 27003 la

bS: 6

Dua vao bang bién thién, phuong trinh 4f (X)—3=0 cd 4 nghiém X, X,, X;, X, thoa
X, €(~0;-1), X, €(=L0), X, €(0;1), X, €(L+»). Suy ra dd thi ham s6 y = ﬁ c

tiém can dung la X=X, X=X,, X=X;, X=X,.

Vi limy=Ilim ——
X—>—00 x>0 4 f (X)—3

Vi limy=Ilim ———
X—>+0 x—>+0 4 f (X)—3

Do d6 d6 thi ham s y =

Vay tong s6 dudng tiém can ding va tiém can ngang cua do6 thi ham sb y =

1
4F(x)-3

Léi giai

co2tiémcanngangla y=0, y=1.

=1 nén y =1 latiém can ngang cua db thi ham sé y =

=0 nén y =0 latiém can ngang cua dd thi ham s6 y =

1

41(x)-3

04

1

4f(x)-3"

4f(x)-3"

la 6.

. 4| 2 . . .
Cau 32: Cho ham sb trang phuong Y =aX +bX"+C ¢ dd thi nhu hinh v&. Héi dd thi ham sb

X2 —4x

y= c6 tong cong bao nhiéu tiém can ding?

(f(x) +2f(x)-3
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L

Loi gidi
bS: 5
2 f(X)=1
Xétphu’ongtrinh(f(x)) +2f(x)-3=0< . 3
X)=—
A
1 y=1

|-

P

—_—_ = = 4k
5

Quan sat dd thi, ta cé:
x=0
f(x)=1
#) f(x) <:{X:J_ru,(—u<—2<2<u)'

+) f(x)=-3<x=%£2,
. ) 3 x=0
Xét phuong trinh X° -4x=0<
X=%2
Vay db thi ham sé di cho c6 5 dudng tiém can dung.
CAau 33: Cho ham sb bac ba f(x)=ax’+bx*+cx+d c6 dd thi nhu hinh v& bén. Héi d6 thi ham sb

(x2—3x+2)\/2x—1

g (X) = c6 bao nhiéu duong tiém cén dung?

- x[fz(x)—f(x)]

Loi giai

bS: 4
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x=0

x=0
0= 109=0 7| 7]

Taco x| f(x)-f(x)]=0<

x =0 loai do diéu kién x > %

f (x)=0 cho nghiém x:a>%; X =2 1a nghiém kép
f (x)=1 cho ba nghiém don x=1x=b;x=c
Khi d6 c6 thé viét miu thanh x(x—a)(x—b)(x-1)(x—c)(x—2)".g(x) trong d6 g(x) vd
nghiém; tr phan tich thanh (x—1)(x—2)2x~1 .
(x —3x+2)m \/ﬂ
X[ £2(x)- ()] ~ x(x—a)(x—b)(x—c)(x-2).g(x)

Ta dé dang kiém tra duqc ham s6 c6 4 tiém can ding la x=a;x=b;x=c;x=2.

Suy ra g

Cho ham sb y = f (x) 1a ham sb bac bon va c6 bang bién thién nhu sau

x e ) 0 V2 +o0
f(x) + 0 - 0 + 0 -
f(x) / ! \ /1 \
—on -3 —0
x* —2x?

Db thi ham sb g (x)= ¢6 bao nhiéu dudng tiém can

f2(x)+2f(x)-3

Loi gidi
bS: 5
+Mau ctia g(x) 1a mot da thire bac 8 nén lim g(x) =0 nén tiém cén ngang cua dd thi ham
(X—>+0)
s6 g(x) la dudng thang y =0.
X=—2
f(x)=1 x=2
+ 2(x)+2f (x)-3=0c (0™ do o
X)=—
x:a,(a<— 2)
x:b,(b>\/§)
( ) X4—2X2 XZ(X+\/§)(X—\/§) .
g(x)= = nén
f2(x)+2f(x)-3 xz(x+\/§)2(x—\/§)2(x—a)(x—b)
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Céau 36:

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

1) Iin;lg(x): lim ! =Y, € R nén duong thang x=0 khéng phai

9 (x++2)(x=+2)(x-a)(x-b)

1a tiém can dimg cua dd thi g (x).

iy lim g(x)= li L = +o0 nén duong thing x=—/2 12

x—(—+2)* _X—>(Ir~T/]5)+(X+\/§)(X—\/§)(X—a)(x—b)

tiém can dung cta do thi g (x).

i) lim g(x)= lim ! = —0 nén duong thing X =+/2 1a tiém

(2 H(ﬁf(x+\5)(x—\5)(x—a)(x—b)

can dimg cta do thi g(x).

. . . 1 . A A
iv) lim g(x)=lim =—o0 nén duong thing X =a 1a tiém can
x—a*

FW(X+JEXX_J§yx—aKX—b)

dimg cua do thi g(x).

. . 1 )
v) lim g(x)=lim = +o0 nén duong thing x =b 1a tiém can

x-b" Hb*(x+«ﬁ)(x—\@)(x—a)(x—b)

dimg cua do thi g(x).

Vay dd thi ham s6 g(x) 6 5 dudng tiém cén.

X+3
X' —(3m+2)x*+3m+1

ciia tham s6 m dé d6 thi ham sé c6 5 duong tiém can?

Cho hamsb y =

. C6 bao nhiéu gié tri nguyén thugc doan [-2019; 2019

Loi giai
bS: 2019
& s e 4 ) x* #1 X#+1
Ham s6 da cho xac dinh khi: x* —(3m+2)x*+3m+1+#0 < IS

x2 #3m+1 X2 #£3m+1

Taco: lim f(x)=0. Suy ra dd thi ham s c6 mot TCN la duong thang y =0.

X—>Fo0

Vay d6 thi ham sb c¢6 5 duong tiém can khi n6 c6 4 duong TCD <> phuong trinh x? =3m+1 ¢6

1

3m+l>0 |17 73

hai nghiém phan biét khac +1,-3 < {3m+1#1 < <m=0
3m+1+9 8

m¢§

Suy ra s6 gia tri nguyén thugc doan [-2019;2019] cua tham sé m dé dd thi ham sé c6 5 duong
tiém can la 20109.

2X+3
X—m

C6 bao nhiéu gia tri ciia m dé hai duong tiém can cua do thi ham sé f (x) = tao Vi hai

truc toa do6 mét hinh chir nhat c6 dién tich bang 2022 .
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Loi giai
bS: 2

2X+3

Dé d6 thi ham s6 f (x) = ——

ot e iAo 3
c6 hai duong tiém can < m = _E'

Khi d6 @6 thi ham sé c6 tiém can ngang 1a y = -2 va tiém can ding la x=m.

=> Hai duong tiém can caa do thi ham s tao véi hai truc toa dd mot hinh chix nhat c6 kich thudc
la 2 va|m|.

=Dé hinh chir nhat tao thanh c6 diégn tich bang 2022 < 2.|m|=2022
= |m| =1011< m=+1011.

2x-1

Cau 37: Chohamsb y= <o do thi (C). Goi M (a;b) 1a diém thudc dd thi ham sé c6 hoanh do

duong sao cho tong khoang cach tir M dén hai tiém can ctia (C) nhé nhat. Khi d6 tong a+2b

bang
Loi giai
bS: 8
Ham sb y=="— ¢6 duodng tiém can ngang y =2 va duong tiém can dang x =1. Khi do:
) . \ JORTR n \ 2a-1 1
+) Khoang céch tir M (a;b) dén tiém can ngang la: |b—2| = . -2|= m;
J— a_

+) Khoang cach tir M (a;b) dén tiém can ding la: |a-1|.

L |a—1|iz2. Vay téng khoang cach nho nhit 1a 2 khi
a-1~"\" Ta-2]

=0(I _
|a—]4:i<:>(a—1)2:1<:> at-2a=0c|° ( ) Suy ra bz&:3:>a+2b:8.
a1 a=2 2-1

Ta c6 |a-1+
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