BAI GIANG HAM SO LIEN TUC
Muc tiéu
% Kién thirc
+ Nam duogc khai niém ham sé lién tuc tai mot diém, trén mot khoang, trén mot doan.
+ Niam dugc cac dinh li co ban vé& ham sé lién tuc
s Kining
+ Ching minh dugc ham s6 lién tuc tai mot diém, lién tuc trén mot khoang, lién tuc trén mot
doan

+ Néim vitng phuong phép giai dang bai toan tim tham s6 dé ham s lién tuc
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I. Li THUYET TRONG TAM
1. Ham s6 lién tuc tai mot diém Ham 56 khéng lién tuc tai diém x, duge goi la gian
Dinh nghia 1 doan tai diém X, -

Cho ham s6 y = f(x) x4c dinh trén khoang K va

x, € K.Hamsb y = f(x) duogc goi 1a lién tuc tai

X, néu limf(x):f(xo). /\

2. Ham sb lién tuc trén mét khoang, trén mot e = >
I

doan /

Dinh nghia 2 Ham s6 lién tuc trén khodng (a; b)

Ham sé y = f(x) duoc goi 1a lién tyc trén mot

khoang néu no lién tuc tai moi diém cia khoang do. AY

Ham s6 y = f(x) duogc goi 1a lién tuc trén doan

b

3
N

[a; b] néu nod lién tuc trén khoang (a;b) va

lim £ (x) = £ (a). lim £ (x) = £ (5).

X—a

- Y

<

Ham s6 khéng lién tuc trén khodng (a; b)

Nhédn xét: Do thi cua ham so lién tuc trén mot

khoang la mot “duong lién” trén khodng do

3. Mt s dinh li co ban

Pinh li 1

a) Ham da thuec lién tuc trén R

b) Ham phan thirc hitu ti va ham sb lugng giac lién
tuc trén tirng khoang xac dinh cua ching.

Pinh li 2

Gia stt y=f(x) va y=g(x) la hai ham s lién
tuc tai diém X, .

Khi do

a) Cac ham s y = f(x)+g(x), y=r(x)-g(x)
va y = f(x).g(x) lién tuc tai x,;

b) Ham s6 Jg{(()t; lién tyc tai x, néu g(x,) =0

Pinh i 3
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Néu ham sb y=f(x) lién tuc trén doan
[a;b]. f(a)# f(b) thi véi mdi s6 thue M nam
gitta f(a) va f(b), ton tai it nhit mot diém
ce(a; b)saocho f(c)=M

Hé qua

Néu ham s6 y = f(x) lién tuc trén doan [a; b] va
f(a).f(b)<0 thi ton tai it nhat mot diém
ce(a; b) sao cho f(c)=0

N6i céch khac: Néu ham sé y = f(x) lién tuc trén
doan [a;b] va f(a).f(b)<0 thi phwong trinh
f(x)=0 c6 it nhat mot nghiém ndm trong khoang

(a; b).

II. CAC DANG BAI TAP
Dang 1: Ham s lién tuc tai mgt diém, trén mot tap
+ Phuwong phap giai
Sir dung dinh nghia ham s6 y = f(x) x4c dinh Vidy. Cho ham s

trén khoang K va x, € K . x' =27 khi x #3
2 b
N FEPTN . X . f(.X') = Xo—Xx-
Ham s6 lién tyc tai x, néu lim f'(x) = f(x,) 27
X=X ? . khi x=3

Xét tinh lién tuc cia ham sé tai diém x =3
Huéng dén gidgi

; . o . Ham s x4c dinh trén R
Buwge 1. Tim gidi han cua ham so lim = f(x) va

o Ta co f( )22 va
f(x) >
3 _ —3)(x* +3x+9
lim £ (x) = lim f 27 =lim(x )(x : )
x—3 -3 x° —x—6 x—3 (x_3)(x+2)

X +3x+9 27
m—=—
=3 x+2 5

Bude 2. Néu ton tai lim f(x) thi ta so sanh Ta thay lim f (x)=/(3) nén ham s lién tyc tai

X=X

lim £ (x) voi f(x,). x=3

X=X
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Ham s6 lién tuc trén mot tap ta sir dung dinh nghia
2 va cac dinh Ii.

Chu y:

1. Néu ham s lién tuc tai x, thi trudc hét ham sd
phai xac dinh tai diém d6

2. lim f(x) =k < lim f(x) = lim f(x) =k

X=X, XX,

f(x), khi x#x,

lién tuc tai
g(x), khi x=x,

3. Ham sb yz{

X=X, <:>}i_gluf(x)=g(xo)

f(x), khi x>x,

lién tuc tai
g(x), khi x<x,

4. Ham s6 f(x) ={

diém X=X, khi ~ va  chi  khi
Jim £ (x) = lim g (x) = / ()

+ Vidu miu

x-3

, X0 khi x<3 S
Vi du 1. Cho ham so f(x) —3V2x+3-3 . Xét tinh lién tyc ctia ham so tai diém x =3
2 .
(x -1 khi x>3
Huwong din gidi
Ta c6 i =lim(x-1) =4
28 Jip /(x)=ip (=)
lim = lim 5 — fjm Y23 +3 5
x—3" -3\ 2x+3 =73 x—3" 2
Do d6 }131 f(x)= }1&1 f(x)
Viay ham sb gian doan tai x =3
Yax -2 i xv2
Vidy 2. Cho hamsé f(x)=1{ x—2 ° " X7 Tim a d ham sb lién tuc tai diém x =2
a , khi x=2

Huwong din gidi

Ham s6 xac dinh trén R
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. o L NAx -2 4 B
Taco f(2)=a va £1£r21f(x)—hm = lim =

1
2 x—=2 o2 3/(4x)2+2%+4 3

Vay dé ham s6 lién tuc tai diém x =2 thi hmf( )=/(2)ea =%
4 2
, o X oox +4 khi x <—1
Vidu 3. Cho ham s6 f(x)=  +1
m’x* +2mx -5 khi x> -1
Tim m dé ham sb lién tuc tai diém x = —1
Huéng dén gidi
Ham s6 x4c dinh trén R
4542 x—1)(x* -4
Taco: lim f(x)= lim =X *% _ jimy %:2
x—>—1" x—>—1" x> +1 x—>—1" x =x+1

lim f(x)= lim (m2x2+2mx—5):m2—2m—5:f(—1)

x—>-1" x—>-1"

Ham s6 lién tuc tai x = —1 khi va chi khi

lim /f(x)= lim f(x)=f(-1) &m’ -2m=-5=2=m=1£2

2

Xl i x w1
Vidy 4. Chohamsd f(x)=1{ x+1°

2, khi x=-1
Xét tinh lién tuc ctia ham s6 trén toan bd tap xac dinh
Huéng dén gidgi
Ham sd xac dinh trén D =R
x* -1

x+1

Véi x = —1thi f(x)= = x—1 1a ham s lién tuc trén tp x4c dinh.

Do d6 ham s lién tuc trén (—o0; —1) va (—1; +0)
2

Véi x=—1taco lim f(x )—limx _lzlim(x—1)=—2

x—>-1 x=>-1 x +1 x—-1

Vi f(=1)=2# lim f(x)

Vay ham s6 lién tyc trén cac khoang (—o0; —1) va (=1; +o0); ham s6 khong lién tuc tai diém x = —1

G k) RS
Vi du 5. Cho ham s6 f(x)=4Jx+2-2 o
(1 a)x khi x<2
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Tim a dé ham s6 lién tuc trén tap xac dinh.
Huéng dén gidgi
Ham sd xac dinh trén R

g , a’(x=2) oo - N
Voi x>2 tacod f (x) = ———" la ham s0 lién tuc trén tirng khoang xac dinh.

x+2-2

Do d6 ham s6 £ (x) lién tuc trén (2; + )
Véi x<2taco f(x)=(1—a)x la ham sO lién tuc trén tap xac dinh. Do d6 ham s £ (x) lién tyc trén
(=05 2)

Véi x=2 taco lim f(x)=lim(1-a)x=2(1-a)= f(2)

x—2" x—27

. D) ) e
lim /()= fim ==y = lim e (Ve 2 +2) =da

Ham s6 lién tuc trén R khi va chi khi ham s6 lién tuc tai x =2, nén
a=-1
1imf(x)=1imf(x)<:>4a2=2(l—a)<:> 1

x—27 x—2" a=—

2
R | T G
Viya=-1;a= 5 la nhirng gia tri can tim.

+ Bai tip tu luyén dang 1
Céu 1: Ham s6 c6 db thi nhu hinh bén gian doan tai diém c6 hoanh d6 bang bao nhiéu?

Ay

A.0 B. 1 C.2 D.3
Céu 2: Cho ham sé y = f(x) c6 dd thi nhu hinh bén. Chon khang dinh ding.
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A. Ham s6 lién tuc trén R

B. Ham s6 lién tuc trén (—oo; 4)
C. Ham sd lién tuc trén (1; + o)
D. Ham s lién tuc trén (l; 4)

2

Céu 3: Ham s6 f(x) =— ¥ lién tuc trén khoang nao sau day?
X" +5x+6
A. (—o0; 3) B. (2;2019) C. (-3;2) D. (-3; + )

3x+2 khi x<-1

. Khing dinh nao sau day dang?
x> =1 khi x>-1 g Y &

Céu 4: Cho hamsb f(x) = {

A f (x) lién tyc trén R
B. f(x) lién tuc trén (—oo; —1]
C. f(x) lién tuc trén [~1; + o)
D. f(x) lién tuc tai x =—1
o , . x+2a khi x<0 . . .
Cau 5: Gia tri cua a dé cac ham so f(x) =9, lién tuc tai x =0 bang
X +x+1 khi x>0
A. 1 B. 1 C.0 D.1
2 4
2x* -2 khi x>1
Cau 6: Cho hamsd y = f(x)=42x—4 . Gia trj ctia a dé ham s6 lién tuc tai x, =1 1a
> khi x<1
x +1
Al B.2 C.3 D.4
(x + 1)2 , x>1
Céu 7: Cho ham s f(x)=1{x" +3, x<1.Timkdé f(x) gian doan tai x =1
k*, x=1
A. k#12 B. k#2 C.k#-2 D. b=+l

Céu 8: Cho ham sé f(x) =+x* —4 . Tim khing dinh dung trong c4c khing dinh sau:

(D) f(x) lién tyc tai x =2
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(1) f(x)gian doan tai x =2
(III) £ (x) lién tyc trén doan [-2; 2]
A. Chi (I) va (III) B. Chi (I)
C. Chi (IT) D. Chi (IT) va (IIT)
Cau 9: Tim khing dinh dung trong cac khang dinh sau
(@) f(x)=x"—3x"+1 lién tuc trén R

an f(x)= lién tyc trén (-1 1)

1
I -1
(L) f(x)=~/x—2 lién tuc trén [2; + o)

A. Chi (I) va (III) B. Chi (I)

C. Chi (IT) D. Chi (IT) va (IIT)
Céu 10: Tim khing dinh dung trong cac khing dinh sau:

Vx+1

lién tuc vo1 moi x #1

M f(x)=
(D) f(x)=sinxlién tuc trén R

a1y f(x)= M lién tyc tai x =1
. IC t2

A. Chi (I) ding B. Chi (I) va (II) C. Chi (I) va (III) D. Chi (II) va (III)

. cos =X khi x| <1
Cau 11: Cho ham s6 f(x)= 2

. Khing dinh nao sau day dung nhat?
|x—1| khi |x| >1

A.Ham sd lién tuc tai x=1va x=-1

B. Ham s lién tuc taix =1, khong lién tuc tai x = —1

C. Ham s6 khong lién tuc tai x =1 va x =—1

D. Ham s lién tyc tai x = —1, khong lién tuc taix =1

2
, X 73 i x =3 o o

Cau 12: Cho ham so f(x) ={x-3 . Tim khang dinh dung trong cac khang dinh sau:

23 khi x=3

(D) f(x) lién tuc tai x =+/3
(D) f(x)gian doan tai x = V3
(1) f(x) lién tyc trén R

A. Chi (I) va (I) B. Chi (II) va (III)
C. Chi (I) va (III) D. Ca (1), (1), (III) déu ding

Céu 13: Ham s6 nao sau day khong lién tuc tai x =1
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x> -1 )
khi x#1 x° =2 khi x#1
A. f(x)=1 x-1 B.f(x)={2_3 i e
3x—1 khi x=1 =
2x* —x-1 1 _
_ khi x#1 —— khi x>1
C. f(x): x—1 D. f(x) X
2x—1 khi x=1 2x—-3 khi x<1

Ciu 14: Cho a va b 1a cac sb thuc khac 0. Tim hé thtc lién hé gitra a va b dé ham sb

Naxtl=l i xz0 .
f(x): X liéntuctai x =0
4x* +5b, khi x=0
A. a=5b B. a=10b C.a=b
N2x—4+3 khi x>2
Cau 15: Cho ham sd f(x)= x+1
khi x<?2

X’ =2mx+3m+2

Tim céc gia tri cia tham so6 thuc m d€ ham so lién tyc trén R
C.m=5

A.m=3 B.m=4

X2, x2>1

2x°
1+x
xsinx, x <0

Cau 16: Cho ham s f(x)=

A. f(x) lién tyc trén R

C. f(x) lién tuc trén R\ {1}

D.a=2b

, 0<x<1.Khang dinh nao sau diy dung?

B. f(x) lién tuc trén R\ {0}
D. f(x) lién tyc trén R\ {0; 1}

2x+1-1 :
A R S | — > khix#0 2R \
Cau 17: Gia tri a d€ cac ham so f(x)= x x+1) lién tuc tai diém x =0 1a
a, khi x=0
A.l B.2 C.3 D. 4
3 J—
. o F)=YEA0"2 et ‘
Cau 18: Gid tri cia a dé cac ham so f( ): Ix+1-2 lién tyc tai diém x =1 Ia
a, khi x=1
A.l B.2 C 2 D.l
9 9
_NAx+l-1 khi x#0

N | =

lién tuc tai diém x =0 la
khi x=0
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N 1-2
3x2+ T khi x>1
Céu 20: Cho ham sé f'(x) = (x2_2) lién tuc tai diém x =1 Ia
a(x’ -
, khi x<1
x-3
A. l B. l C.1 D. E
2 4 4
, VAL i x>0 ,
Cau 21: Cho ham s6 f(x)= * m 13 tham s
mx2+2x+%, khi x<0
Tim m dé ham s6 lién tuc tai x =0
A.m=l B. m=0 C.m=1 D.m:—l
2 2
Jax -2 .
A .4 _— khi x#2 . A A
Cau 22: Chohamso f(x)=1 x-2 . Tim a dé ham s6 lién tuc trén R
ax +3, khi x=2
A a=-1 B.a=+ C.a=2 D.ac 2t
6 3 3
3-V9—-x
, 0<x<9
x
Cau 23: Cho ham sd f(x)=14m, x=0 .Giatrictamdé f(x) lién tuc trén [0; + ) 1a
3, x>9
x
AL B. c.t D.1
3 2 6

sinx, khi |x| <Z
Ciu 24: Cho ham sé f(x)= . Tim gia trj cta a, b & ham s lién tyc trén R
ax+b, khi |x| > %

2 2 1 2

a==— a=— a=— a=—

A. T B. T C. T D. T
b=1 =2 b=0 b=0

X +1 khi x#3;x#2
Cau 25: Cho ham sé f(x =¥ —x+6 ’ . Gia tri ctia b d& f(x) lién tuc tai x=3
b+\3 khi x=3;beR

la

A3 B. -3 cfé? 1)—%?

TOANMATH.com Trang 10



Jx+7-3x+1

Céu 26: Cho ham s6 f(x) = x—1 ’

ax,

la
A.-3 B.2

2017
x T +x=2

Cau 27: Cho ham sb F(x)=4+2019x +1-+/x+2019

k

tai x =1

~20194/2020

A. k=2+2020 B. k 5
, sin x,
Cau 28: Cho ham s0 f'(x) :{
1+ cosx,
khoang (0; 2019)?
A. 2018 B. 1009

Dang 2: Chirng minh phwong trinh ¢é nghiém
+ Phwong phap giai

* Pé chimg minh phuong trinh f(x)=0 c6 mot
nghiém trén D, ta chimg minh ham s y = f (x)
lién tuc trén D chira doan [a; b] sao cho

f(a).f(b)<0

* Pé ching minh phuong trinh f (x)=0 co k
nghiém trén D, ta chimg minh ham s y = f (x)
lin tuc trén D va tdn tai k doan nhau

[a;a.,](i=1,23,..k) nam trong D sao cho

f(al.).f(am)<0

+ Vidu miu

C. k=1

C. 542

Wi x#1 Gi4 trf cia o ¢ ham s6 lién tuc tai x, =1
khi x=1
c.2 D.2
3
kfli X # 1 . 2 z ‘A
. Tim & dé ham s6 f(x) lién tuc

khi x=1

20018
D. k =———~2020
2019

khi cosx=>0

khi cosx<0

. Ham s0 f'c6 bao nhi€u di€ém gian doan trén

D. 321

Vidu 1.

2020

Ching minh rang phuong trinh x* +3x° —1=0
c6 nghiém.

Huéng dén gidi

Ta c6 ham s6 f(x)=x""+3x"—1 lién tuc trén
R va £(0).f(1)=-3<0

Suy ra phuong trinh f(x)=0 c6 it nhit mét

nghiém thudc (0; 1)

Vi du 1. Chitng minh phuong trinh x* sinx + xcosx +1=0 c6 it nhat mot nghiém.
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Huéng déin gidi
Tacéhamsd f(x)=x"sinx+xcosx+1 liéntuc trén R va £(0).f(7)=-7+1<0
Suy ra phuong trinh f(x) =0 c6 it nhat mot nghiém thudc (0; 7

Vi du 2. Chimg minh ring phuong trinh x* + 2x = 4+ 3+/3 - 2x ¢ dung mot nghiém.

Huéng dén gidi
Diéu kién x4c dinh: x < %
Tacod x* +2x=4+3J3-2x & x* +2x-33/3-2x-4=0

Xétham s f (x) =x"+2x—-3v3—2x -4 lién tyc trén (_00; ﬂ va

£(0)=-4-3J3 <0, f(%j = % >0= f(O).f(%j <0
Do d6 phuong trinh £ (x) = 0 ¢6 it nhat mot nghiém

Gia sir phuong trinh f'(x) =0 c6 hai nghiém x,; x,

Khi do f(xl)—f(x2)=0

(x5 —x)+2(x —x)-3(B-2x - 3-2x,) =0

6
2 2
S(x—x) x +xx, +x5+2+ =0
(5 2)(1 e JB-2x +3-2x,

B

2 2

3

Sx =x, (viB=(x1+x—2j + 22 44y 6 >0)
2 4 J3=2x +4/3-2x,

Vay phuong trinh cé ding mdt nghiém.

Vi du 3. Chimg minh ring phuong trinh vx* +2x° +15x% +14x+2 =3x> + x+1 c6 dang nam nghiém
phan biét.

Huéng dén gidgi

Phuong trinh d cho twong duong véi x° +2x° +15x* +14x+2=(3x> +x+1)

S x° -9xt —4x° +18x° +12x+1=0 (1)

Xéthamsd f(x)=" —9x* —4x’ +18x” +12x +1 lién tuc trén R

Ta co: f(—2):—95<0,f(—l):1>0,f(—%j:—;—z<0

£(0)=1>0, £(2)=-47, £(10)=7921>0

Do d6 phuong trinh f(x) =0 ¢ it nhat nim nghiém thudc cac khoang
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1 1
-2;-1),| -1, —— ——;01,(0;2),(2;10
(21 (15 ). [-5:0): (02). (2:10)
Mit khac f(x) 1a da thirc bac ndm nén c6 t6i da ndm nghiém.

Vay phuong trinh da cho cé ding nam nghiém.

4+ Bai tip tu luyén dang 2

Céiu 1: Trong cac khang dinh sau
(I f(x) lién tyc trén doan [a; b] va f(a).f(b) <0 thi phuong trinh f(x)=0 c6 nghiém
(I) f(x)khong lién tyc trén [a; b] va f(a).f(b) =0 thi phuong trinh f(x) =0 v6 nghiém
(III) f(x) lién tuc trén doan [a; b] va f(a).f(b)>0 thi ton tai it nhit mot sé c e (a; b) sao cho
f(e)=0
(V) f(x) lién tuc trén doan [a; b] va f(a).f(b)<0 thi ton tai it nhat mét soc e (a; b) sao cho
f(e)=0
S6 khing dinh dung 1a

A.l B.2 C.3 D.4
Céu 2: Cho ham sé f(x) xéc dinh trén [a; b]. Khang dinh nao sau day dung?

A. Néu ham s f(x) lién tyc trén [a; b] va f(a)f(b)>0 thi phuong trinh f(x)=0 khong co
nghiém trong khoang (a; b)

B.Néu f(a)f(b)<0 thi phuong trinh £ (x)=0cé it nhat mot nghiém trong khoang (a; b)

C.Néuham s f(x) lién tuc, ting trén [a; b] va f(a)f(b) >0 thi phuong trinh f(x)=0 khéng c6
nghiém trong khoang (a; b)

D. Néu phuong trinh  f(x)=0 c6 nghiém trong khoang (a; b) thi ham sé f(x) phai lién tuc trén
(a;0)
Céu 3: Cho phuong trinh 2x* —5x? + x+1 = 0. Khang dinh nao sau day ding?

A. Phuong trinh dé cho khong c6 nghiém trong khoang (—1; 1)

B. Phuong trinh da cho chi ¢c6 mét nghiém trong khoang (-2; 1)

C. Phuong trinh @i cho c6 it nhat mot nghiém trong khodng (0; 2)

D. Phuong trinh da cho khong c6 nghiém trong khoang (-2; 0)
Céu 4: Tim c4c gid tri cia tham sb m sao cho phuong trinh x* —3x” +(2m—2)x+m-3=0 c6 ba
nghiém x,, x,, x; théaman x, <-1<x, <x,

A.m>-=5 B. m<-5 C.m<-=5 D. m<—-6

CAu 5: Cho céc sb thuc a, b, ¢ théa man 4a+c¢>8+2b va a+b+c<—1.Khi d6 sd nghiém thyc phan

biét cia phuong trinh x° + ax® + bx +¢ =0 bang
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A.l B.2 C.3 D.0
Céu 6: Cho phuong trinh x* + ax® +bx+c =0 (1) trong d6 a, b, ¢ 1a cac tham sb thuc. Chon khing dinh
dang trong céac khang dinh sau

A. Phuong trinh (1) v6 nghiém véi moi a, b, ¢

B. Phuong trinh (1) ¢6 it nhat mot nghiém véi moi a, b, ¢

C. Phuong trinh (1) ¢6 it nhét hai nghiém véi moi a, b, ¢

D. Phuong trinh (1) c6 dung ba nghi¢m phan biét véi moi a, b, ¢

Cau 7: Tim gié tri ciia tham s6 m dé phuong trinh (m2 -5x+ 6)(x + 5)2019 (xmo + 2x) +2x-1=0 co

nghiém

A. me{2;3} B. meR\{2; 3} C.med D.meR
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DAP AN

Dang 1. Ham s lién tuc tai mot diém, trén mét tap

1-B 2-D 3-B 4-C 5-A 6-B 7-A 8-B 9-A 10-D
11-A 12-C 13-C 14-B 15-C 16-A 17-A 18-C 19-C 20-D
21-B 22-D 23-C 24-D 25-D 26-C 27-A 28-D
HUONG DAN GIAI CHI TIET
Cau 1:
Dua vao hinh v& d6 thi ta th'?iy ham s6 gian doan tai diém x =1
Cau 2:
Duya vao hinh v& d6 thj ta thy ham 6 lién tyc trén (1; 4)
Cau 3:

A Lian o 4 , s A 2 x# -2
bi€u kién xac dinh cia ham s0 x~ +5x+ 6 # 0 < 3

X #—

Do d6 ham sb da cho gian doan tai diém c6 hoanh d6 bang -2 va -3
Cau 4:
Ham s6 x4c dinh trén R
Taco: f(-1)=0; li =1 *-1)=0, li = li 2)=-1

208 S (1) =0: fim £(x) = fim (" ~1)=0. lim £(x) = lim (3x+2)
Suyra f(~1) = lim f(x)# lim f(x)
Vay ham s da cho lién tuc trén nira khoang [—1; + ) va khodng (—o0; —1)
Cau 5:
Ham s6 x4c dinh trén R
Ta co: =1, li = lim (x? 1)=1

aco: [(0)=1, xgg}f(x) xgg}(x +Xx+ )

1

Ham sb da cho lién tuc tai diém x = 0 khi va chi khi lim f(x) = lim (x + 2a) =lsa= 5
x—0" x—0"

Cau 6:
Ham sb xac dinh trén R

.. _ . 1 2_ _
Taco: f(1)=0, lim f(x) = lim(2x* ~2) =0

Ham s8 da cho lién tuc tai diém x, =1 khi va chi khi lim f(x) = 1im(2x_“j =0=a=2

x—1" x—>1 2

x°+1
Cau 7:
Ham sb xéac dinh trén R

T 1 2_ . T 2 _
Ta co: 1211}f(x)—lg¥(x+l) =4, lg?f(x)—hm(x +3)—4

x—1

Vay ham s dé cho gian doan tai x =1 khi va chi khi f)zdeo k24 k-12
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Cau 8:

x<=2

Diéu kién xac dinh: x> -4>0<
x>2

Tacéd: f(2)=lim f(x)=limvx* —4 = 0. Do d6 ham sb da cho lién tyc tai x =2

x—2* x—2"

f(-2)=lim f(x)=lim Vx> =4 = 0. Do d6 ham s6 da cho lién tyc tai x =2

x—2" x—2"
Cau 9:

(1) f(x)=x"—-3x"+1 laham s c6 tap xac dinh trén R. Do d6 ham s6 £ (x) lién tyc trén R

a £ (x)=

- ¢6 tAp xac dinh D = (—o0; —1)U(L; + ).
x° =1

Do d6 f(x) gian doan trén khoang (-1; 1)
(II) Ham s6 f'(x)=~/x—2 cé tap xac dinh D =[2; + )
Tacéd: f(2)= lin; f(x)= lirg Vx—2=0.Do d6 ham sd lién tuc trén [2; + )

Cau 10:

D f(x)=

+1 . :
al 1 ¢6 tip xac dinh D = (—1; +0). Do do (1) sai

(D) f(x)=sinx co tap xac dinh D=R.Do d6 f(x) lién tuc trén R

(11D) f(x)=M c6 tap xac dinh D =R\ 5 A .
dp Xac din {0}.D0 do f(x) lién tuc tai x =1
X
Cau 11:
1—-x  khi x<-1

cosﬂ khi |x|£1 X
f(x)= 2 < f(x)=qcos— khi —1<x<1.Khidé taco:
|x—1| khi |x|>l )
x—1 khi x>1

4 f(—l):cos(—%jzo, lim £ (x) = lim (1-x) = 0. Suy ra £ (1) = lim £ (x)

x—1 x—1" x—>1"
Do @6 ham so lién tuc tai x =—1

+) f(1)=c0s(%j=0, lim f(x)=lim(x-1)=0.Suyra f(1)=lim. Do d6 ham sé lién tuc tai x =1

x—l" x—1" x—-1*
Cau 12:
Tap xac dinh: D =R

x—>/3

Tacs: f(\3)=243, lim f(x) = lim(xz_‘3 ] - 1im[(xﬁ)(x+ﬁ)] = lim (x++3) =23
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Do d6 ham s lién tyc tai x =+/3. Vay ham sé lién tuc trén R

Cau 13:

M khi x #1
Xét f(x) = x—1 co tap xac dinh D=R

2x -1 khi x =1

9y ! 2(x—1)(x+;j !
Taco: f(1)=1, lim £ (x) = lim=——— = lim =1im2£x+5j=3

x—l1 x—=1 x—l1 x—1 x—l1
Suyra f (1) 1in11f(x). Do d6 ham sb gian doan tai diém x =1
Cau 14:
Taco f(0)=5b

Vax+1-1 ax ) a a

!(i_r}gf(x) =lim =lim =lim——=—

x—0 X x—)O(/ax+1+1) x>0 /ax+1+1_2

Ham 6 lién tuc tai x = 0 khi va chi khi £ (0) =lim / (x) < 5b:§@ a=10b

Cau 15:

x+1

Taco: f(2)=3, lim f(x)= lim(V2x-4+3), lim /(x) = lim

X2t X2 =2 x2 = 2mx+3m+2
Ham s6 f(x) lién tyc trén R khi va chi khi ham sé f(x) lién tuc tai x =2

< lim > x+1 :3<:>L=3<:>m=5
=2 xT =2mx+3m+2 6—m

Cau 16:

3

Tacéd limx* = lim =le limf(x) = limf(x) = f(l) nén ham s6 lién tuc tai x =1

x—1" - 14+ x x—1* x—1"

3

Ta ciing 6\c6 lim = lim xsinx =0 < lim f(x) = lim f(x) = /(1) nén ham s6 lién tyc tai x =0
x>0 14+ x x50 x—0" x—0~

Cau 17:

V2x+1-1 . 2

Ta co lim =lim =1

o0 x(x+1) w0 (x+1)(m+1)

Suyra a= f(O) =1 thi ham sb lién tyc tai diém x =0
Cau 18:

Yot 6-2 2(V3x+1+2)

Taco IIm———— =1lim = %

= Brrl-2 x”‘3(3(2x+6)2+2m+4)
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Vay f(1) =§ thi ham s6 lién tuc tai x =1

Cau 19:

Jax+1-1 4 2

Ta co lim =lim =
=0 ax” +(2a+1)x X_’O(ax+2a+l)(x/4x+l+l) 2a+1

Ham s6 lién tuc tai x =0 thi 2 3ot
2a+1 6
Céu 20:
Ca(x¥-2) 4 Brrl-2 3 3
Tacod lim———==—, lim > =lim ==
o x=3 2 er ol ol (pg1)(VBxrT+2) 8

Pé ham s6 lién tuc tai x =1 thi =2 < a=>
28 4

Cau 21:

Jx+4-2 1 1 ( s 1) 1
mx” +2x+—

Taco lim—— = lim ———=—; lim :2x+z

x—0" X =0 Jx+4 42 4 x—0~

DPé ham s lién tuc tai x =0 thi 2m+i=i<:>m=0

Cau 22:

3 J—
Tacélimm 2 4 1'f(2):2ar+3

= 1um =7
=2 x=2 22Jf16x” +24x +4 3

Dé ham sd lién tuc trén R thi 2a+3=%<:>a=—i

3
Cau 23:
Ta co limﬂzl 1 izl va f( ):l nén ham sd lién tuc tai x =9
x—>9” X 3 x=9" X 3 3
3-49-
Ta ciing co lim 2= Y""% _ Jim =—Vaf
x—>0" X x—0" 3 + A /9 X 6 ( )
Vay dé ham s lién tuc trén [0; +o0) thi m = é
Cau 24:
Taco limsinx =1, lim sinx =-1; lim ax+b :%+b; lim ax +b =—%+b
x%% x%% xeg x%%
T b= 4= 2
DPé ham sd lién tuc trén R thi 2 e
T ib=—-1  (b=0
2
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Cau 25:

2
Ta ¢ lim 3x—+1:£.Déhémséliéntu0taix:3thib+«/§:£<:>b:—&
3N —x+6 3 3 3
Cau 26:
L Ax+T7-~3x+1 CAx+7-2 . 2—-+/3x+1
Ta co lim =lim————+lm————
x—1 x_l x—l1 x_l x—1 x_l
= lim ! tlim——
T(x+7) +2x 744 T 243N+
_1.3
12 4
"3
f()=a
O £ 1A . . 2
Dbéhamso lién tuctai x =1 thi a = —g
Cau 27:
2017 _ 2017 _
Ta ¢6 lim x7 T +x-2 X 1 x—1

=lim +lim
=1 J2019x +1 —+/x+2019 1 2019x+1—/x+2019 1 /2019x+1—~/x+2019

(™ + 2 4+ x+1)(V2019x+ T+x+2019) /3070541 + /x5 2019
=lim +lim
x>l 2018 Xl 2018
_ 2017~/2020 N 2020 _ 72020
1009 1009
D& ham s6 lién tyc tai x =1 thi k = 242020
Cau 28:
. . V4 RY/4
sin x, khi x e {0; 5} ) [7, 272}
Xéthamsé f(x) trén doan [0; 27], khido f(x)=
. T 3r
1+ cosx, khi xe(—; —j
22
T 5 1 = = : 1 = =
aco }Lrgl f(x)=0=£(0); xl_l)gl}f(x) 0= f(2r)
N K o CA ~ , , T T 37 . RY/4
Ham s0 rd rang lién tuc trén cac khoang | 0; By ; 5; > va 7; 2

L V4
Ta xét tai XZE

lim f(x)= lim (1+cosx)=1; lim f(x)= 1imsinx:1;f(£j:1

) - ) - ’
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Nhu vay li(m] f(x)= li(my fx= f(%j nén ham sé f (x) lién tuc tai diém x :%
X % X %

. 3z
Taxéttai x = ?

limif(x)z lim sinx=-1; lim f(x)z lim7(1+cosx)=l

SUMR
Vi lim f(x)# lim f(x)nénhamsd f(x) gidn doan tai diém x = 377[
RY/2

Do do, trén doan [0; 277] ham sO chi gian doan tai diém x = >

Do tinh chat tuan hoan cua ham s0 y=cosx va y=sinx suy ra ham sO gian doan tai cac diém

x=Z v kam kel
2
Ta 6 x e (0; 2018)@0<37”+k27r<2018<:>—%<k<w—%z320,42
T

VikeZ nén k e {0, 1,2, .., 320} . Vay ham séfcé 321 diém gian doan trén khoang (O; 2018)

Dang 2. Chirng minh phuwong trinh cé nghiém

1-B 2-C 3-C 4-B 5-C 6-B 7-D
HUONG DAN GIAI CHI TIET
Cau 2:

Vi f(a)f(b)>0 nén f(a) va f(b) cing duong hojc cing am. Ma f (x) lién tuc, tang trén [a; b]
nén d6 thi ham £ (x) ndm trén hodc ndm dudi truc hoanh trén [a; b]. Vay phuong trinh f(x) =0 khong
¢6 nghiém trong khoang (a; b)

Cau 3:

bt f(x)=2x"-5x" +x+1,hamsd f(x) lién tuc trén (0; 2)

Ta c6 f(0)=1 f(1)=—1= £(0).f(1)<0 nén phuong trinh da cho c6 it nhit mot nghiém trong
khoang (0; 2)

Ciu 4:

Dit f(x)=x"—3x’ +(2m—2)x+m—3. Ta thiy ham sé lién tuc trén R

Diéu kién can: af (-1)>0< -m-5>0om< -5

Diéu kién du: véi m < =5 ta co

+) lim f(x)=-o néntdntai a <1 sao cho f(a)<0

X—>—00
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Mit khac f(-1)=-m—-5>0.Suyra f(a).f(-1)<0
Do d¢ ton tai x, € (a; —1) sao cho f(x,)=0

+) f(0)=m-3<0, f(-1)>0.Suyra f(0).f(-1)<0
Do d6 ton tai x, € (—1; 0) sao cho f(x,)=0

+) lim f(x)=-+o0 nén ton tai b>0 sao cho f(b)>0

Mt khac f(0)<0.Suyra f(0)./(b)<0
Do d6 ton tai x, € (0; b) sao cho f(x,)=0.Vay m < -5 thoa man yéu ciu bai toan
Cau 5:

Xét phuong trinh: x* +ax” +bx+c=0 (1)
bat: f(x)=x"+ax’ +bx+c

., |4a+c>8+2b=-8+4a-2b+c>0
Tur gia thiet
a+b+c<-1=la+b+c<0= f(1)<0

Do d6 f(-2).f(1) <0 nén phuong trinh (1) c6 it nhat mot nghiém trong (-2; 1)

Ta nhan thay:

lim f(x)=-0 ma f(-2)>0 nén phuong trinh (1) cé it nhat mot nghiém & € (—o0; —2)

X—>—00

Tuong tu: lim f(x) =400 ma f(l) <0 nén phuong trinh (1) ¢6 it nhat mot nghiém S e (1; + oo)

Nhu vdy phuong trinh da cho c6 it nhat 3 nghiém thuc phan biét, mat khac phuong trinh bac 3 ¢6 t6i da 3
nghiém.
Cau 6:

Xéthamsd f(x)=x"+ax’ +bx+c lién tuc trén R

lim f(x):—oo; lim f(x):+oo nén s& ton tai s6 o — —0 va f — +0 sao cho f(a).f(,[)’)<0

Vay phuong trinh (1) c6 it nhat mot nghiém véi moi a, b, c.
Talai c6 voi a =b =0; ¢ =1 thi phuong trinh c6 dung mot nghiém thuc
Cau7:

2n+1

B dé: Phuong trinh da thirc bac 1¢ a,, ,x"" +a, x*" +...+a,x+a, =0 ludn c6 it nhat mot nghiém, véi

moigidtricua a,i=2n+1,0
Chirng minh:
+ Xétham s6 f(x)=a,,, x™"" +a,,x"" +...+ a,x +a, ddy la ham da thirc, xac dinh trén R nén lién tuc

trén R

Taco: lim f(x)= }i%[a2n+1x2"+l

X—>+00

+a, x"" +...+a1x+a0] =+o0 nén ton tai x, € R sao cho f(x,)>0
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lim f(x)= }iﬁ}o[aznﬂxh” +a, X"+t ax+ ao] = —o0 nén ton tai x, € R sao cho f(x,)<0

X—>—00

Do d6 ton tai x, € (x;; x,) sao cho f(x,)=0

Vay phuong trinh da thirc bac 1¢ Iudn co it nhét mot nghiém, véi moi gid tricta a,, i =2n+1,0
Ap dung:

bat f(x)= (m2 —S5x+ 6)(x + 5)2019 (xmo + 2x) +2x-1Hamsé f(x) lién tyc trén R

m=2
+ Xét m2—5m+6<::{ 3.Khid(’)phuongtrinhtr(ythélnh 2x—1:0<:>x:%
m =

m#2
+Xétm2—5m+6¢0:>{ .
m#3

Ham f(x) c6 bac cao nhat la 2019 +2020 = 4039 1a da thirc bac lénén f(x) =0 c6 it nhat mot nghiém

vol Vm e R
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