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Pap an chuyén dé:

Ham so lién tuc - Giai tich 11

Van dé 1. Xét tinh lién tuc cia ham s tai mot diém

Bail

1.Tacé:11mf(x)=1im@:hm ! =1=f(4)
x—4 x—4 X—4 x4 x+2 4

Ham s0 lién tuc tai diém x=4.
2. lim f(x) = lim {% + z} _>

x—1F x—17 x—1
lim f(x)= lim (3x2 +X —1) =3 lim f(x)
x—1" x—1" x—1"

Ham s6 khong lién tuc tai x=1.
3. Ham s6 lién tuc tai x =1, khong lién tuc tai diém x=-1.

Bai 2.
V2x+1-1 . 2X

1. Ta c6: lim f(x) = lim =lim =1

x—0 x-0 x(x+1) x50 x(x+1)(~/2x+1 +1)
Vay ta chon f(0)=1

2(\/3x T4+ 2)

2. Taco: lim f(x) = lim =
x>0 o \ 3(;”/(2x +8)% +2.32x+8 + 4]

2

5

O N

Vay ta chon £(0) =
Bai 3.
1. Tacé: f(-1)=1va lim f(x)= lim (2x+3)=1

x—-1" x—-1"

X+X+2 li x? —x—2

lim f(x)= lim —————= lim
o ot XL (e D (x—x+2)
lim X—_2=E
xo-1t X—x+2 2
Suyra lim f(x)#= lim f(x)

x—-1" x—>-1"

X—>—

Vay ham s6 khong lién tuc tai x, =-1.
2. Tacéd: £(0)=2
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lim

x—0

3, 3,
fim f(x) = lim L YX=1 Ux—1 _ (1+1+_ Ux-1 ]
x—0 x—0 X X

=lim =2=1(0)

1
1+
X—>0[ 1—\3/x—1+x—1j

Vay ham s6 lién tuc tai x=0.
3 —
3. Tacod: limf(x)=lim & =lim 1

1
x—1 x4 x—1 x—>43xz+g/;+l 3

= (1)

Ham s0 lién tuc tai diém x=1.
(x+1D(x-2)

4. Tacod: lim f(x)= lim {
X—2

+ ZX} =4
x—2%t x—2%
lim f(x)= lim (X2 -X+ 3) =5 lim f(x)

X—2 Xx—2 x—21
Ham s6 khong lién tuc tai x, =2.

Bai 4.
1.Tacd: lim f(x)= lim (x> +x+1)=1
x—0* x—0
lim f(x)= lim (x+2a)=2a
x—0" x—0"

S NTiA ! 1
Suy ra ham so lién tuc tai x:0<:>a=5.

2. Ta 6 Tim ) = lim =L
x—0 x—0 x(ax+2a+1)

=1lim 4 2

H0(a><+2a+1)(\/4x+1 +1) “2a+1

Ham s6 lién tuc tai x=0 < =3®a=—1.
2a+1 6
3.Taco: lim f(x)= lim Yo 1=2_2
x—1+ x—o1F x -1 8
2_
lim ()= lim 20" =2 _3
- - x-3 2

x—1 x—1

Suy ra ham s0 lién tuc tai x=1<:>%=§:a=%

Vén dé 2. Xét tinh lién tuc ctia ham s6 trén mot tap
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Bai1l
1L.TXD: D=R\{3;-2}

Ta c6 ham s6 lién tuc tai moi x e D va ham s6 gian doan tai x=-2,x=3

2.TXD D:(_w;_%}u%mj

Ta c6 ham s6 lién tuc tai moi diém x e (—oo;—ij U (i ;+oo]
55
. 1 o NTiA e 1
lim f(x)=0=f| ——= |= ham s0 lién tuc trai tai x=——=

1Y) \/_ \/_
S |
1

lim f(x) = {—j = ham s6 lién tuc phai tai x =

=
’_3}

Ham s@ gian doan tai moi diém x e (—
Ta c6 ham s6 lién tuc tai moi diém thudc D va gian doan tai cac diém

&=

&~

3.TXD:D= R\{4+k keZ}

x:E+kE,keZ.
4 2

Bai 2
1.TXD: D=R
. X~ =5x+6 N atia
e Véi x<2 = f(x) =————— = ham s0 lién tuc
2x° -16

e Vdi x>2=f(x)=2—x= ham s0 lién tuc
e Tai x=2 tacd: f(2)=

lim f(x)= lim (2—x)=0 ;
x—27F x—27"

lim f(x)= lim x=2)x=3) __ 1 # lim f(x)
X2~ x> 2(x=2)(x% +2x+4) 24 ot
Ham s6 khong lién tuc tai x=2.

2. Ham s0 xac dinh véi moi x thudc R

N1-x+2
X+ 2

e Vii x<1=1(x)= = ham s0 lién tuc
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Ix-1
= ham s0 lién tuc

Jx-1

e Tai x=1taco: f(1)=§

3
lim f(x)= lim -1 = lim (x= 1)(\/;4-1) =
x—1t x—>1+\/_ 1 xo1t (X 1)(\/_+ X+1
N1-x+2 2

lim f(x)= im ————— === lim f(x) =£(1)
x—2" xo1” X+ +2 3 x—1"
Ham s6 lién tuc tai x=1.
Vay ham s6 lién tuc trén R .
Bai 3.
1. Ham s6 lién tuc tai moi diém x =1 va gian doan tai x=1
2. Ham s6 lién tuc tai moi diém x # 0 va gian doan tai x=0

o Voi x>1=1(x)=

_2.
3/

3. Ham s6 lién tuc tai moi diém x # 2 va gian doan tai x =2
4. Ham s6 lién tuc tai moi diém x = +1 va gian doan tai x =+1.
Bai 4.

Tasb=1 a_%
1. Ham s0 lién tuc trén R < o T

~Tatb=-1 b=0

2
. rn . a=1
2. Ham s0 lién tuc trén R < {b A
Bai 5.
“3' — —

1. Véi x#1 tacod f(x)= fol nén ham s6 lién tuc trén khoang
R\ {1}

Do d6 ham s6 lién tuc trén R khi va chi khi ham s6 lién tuc tai x =1
Ta co: f(1)=3m -2

3 — —_—
Tim £(x) = lim X =2+ 2x =1

x—1 x—1 x—1

3 J—
=lim|1+ X +X=2

x—1 (x— 1)(x2 - Xm + WJ
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lim |14 X2 +x+2

x>l —x3x - 2+«/x 2

Nén ham s0 lién tuc tai x=1<:>3m—2=2<:>m=§

Vay m= % la nhiing gia tri can tim.

. , Nx+1-1 o R
2. ¢ Véi x>0 taco f(x)= NXF L7 nén ham s6 lién tuc trén (0;+oo)
X
e Véi x<0 taco f(x)=2x>+3m+1 nén ham s& lién tuc trén (—o0;0).
Do d6 ham s6 lién tuc trén R khi va chi khi ham s6 lién tuc tai x=0

Ta co: f(0)=3m+1

Vx+1-1 1

lim f(x)= im ———= lim ==
x—07" x—0" X x0T Vx+1+ 1 2
lim f(x)= lim (2x2 +3m+ 1) —3m+1
x—0" x—0"

C s A . 1 1
Do @6 ham s6 lién tuc tai x=0<:>3m+1=§<:>m=—g
A 1 ..., VTR '
Vay m= o thi ham so0 lién tuc trén & .
3. V6i x> 2 ta cd ham s6 lién tuc.
Dé ham s0 lién tuc trén R thi ham sd phai lién tuc trén khoang (—00;2) va
lién tuctai x=2.

e Ham s0 lién tuc trén (—00;2) khi va chi khi tam thiec

g(x)=x> —2mx+3m+2 %0, Vx<2

v 2 - _
T {A =m’-3m-2<0 _ 3 «/ﬁgm§3+;/ﬁ

g(2)=—m+6=0 2

. 5 m--3m-2>0
A'=m“-3m-2>0
TH 2:

&S<im>2
=m-—+A'>2
X =m—&' A'<(m—2)2
3+\/1_7
& > 2 ©3+\/ﬁ<m<6
2
m<6
Nén 3_;/E£m<6(*)thig(x)¢0,sz2
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o lim f(x)= lim (\/2x—4 +3)=3

x—2% x—2%
lim f(x)= lim x+1 __3
X2~ x2” X" —2mx+3m+2 6-m
Ham s6 lién tuc tai x:2©iz3c>m:5 (thoa (%))
-m

Vay m =5 la nhitng gia tri can tim.

Van dé 3. Chitng minh phuwong trinh c6 nghiém
Bail
1. Xét ham s6 f(x) = x> —3x+1, ta c6 ham s6 lién tuc trén R va
f(-2)=-1; £(0)=1; f(1) =—1;£(2) =3
= f(=2).£(0) =~1< 0, £(0).f(1) = -1 <0, £(1).£(2) = -3 < 0
Suy ra phuong trinh c¢6 ba nghiém phan biét thudc cac khoang
(=2;0),(0;1),(1;2).
Ma f(x) la da thirc bac ba nén f(x) chi c6 t6i da 3 nghiém
Vay phuong trinh da cho c6 dung ba nghiém.
2. Phuong trinh < 2x—3=63x—1 < (2x-3)% —216(x—1) =0
Xét ham so f(x) =(2x — 3)3 —216(x—1), ta c6 ham s6 lién tuc trén R va
f(—4)=-251,£(0) =189,£(1) =—1,£(7)=35
Suy ra=> f(-4).£(0) < 0,£(0).f(1) < 0,£(1)£(7) <0
Suy ra phuong trinh ¢6 ba nghiém phan biét thudc cac khoang
(—4;0),(0;1),(1,7).
Ma f(x) la da thitc bac ba nén f(x) chi cé tdi da 3 nghiém
Vay phuong trinh da cho c6 ding ba nghiém.
Bai 2

1. Ta c6 ham s6 f(x) = m(x - 1)3 (x + 2) +2x+3 lién tuc trén R va

£(1).£(-2) =—5 <0 = phuong trinh c6 it nhat mot nghiém thudc (-2;1)

2. Diéu kién : x # kg,k eZ
Xét ham s0 f(x) = sinx —cosx —msinx cosx,lién tuc trén {0;%} va

f(O).f(g) =-1<0 do d6 phuong trinh f(x) =0 cé it nhat mot nghiém
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Xq € (O;gj =X # kg

Do d6 phuong trinh da cho ¢4 it nhat mot nghiém.

3.Ham sd f(x)= m(x - a)(x - c) + n(x —b)(x - d) lién tuc trén R va

f(a).f(c) =n> (a - b)(a - d)(c - b)(c - d) <0 = phuowngt rinh da cho c¢ it nhat
mot nghiém.

Bai 3 Dit f(x)=ax® +bx+c

e c=0=1f(x)=0 conghiém x=0

e c#0 tacd f(0)=c;f| B | =C
m+2 m(m+2)
2
= £(0).f mtl)_ = <0, suy ra phuong trinh f(x)=0 c6 it nhat mot
m+2 m(m+2)
nghiém.

Bai 4. Goi f(x) la v€ trai cua cac phuong trinh
1. Ta cé ham s8 y =f(x) lién tuc trén R va f(1).f(-1)=-3<0
Nén phuong trinh c6 it nhat mét nghiém thudc (-1;1).

2. Tacé ham s8 y =£(x) lién tuc trén R va f(—2)f(—§) <0;

f(—%)f(—l) < O;f(—l).f(%) <0; f(%)f(l) <0 £(1)f(3) <0

Nén ta c6 diéu phai chttng minh.

3.Ta co ham s y =f(x) lién tuc trén R va

£(a)f(b)f(c) = —abc[ (a—b)(b—c)(c—a) |* <0

Nén ta c6 diéu phai chttng minh.

4. Ta c6 ham sd y ={(x) lién tuc trén Rva lim f(x). lim f(x) <0
X—>—00 X—>+00

Nén ta c6 diéu phai chtitng minh.

5. Ta cé ham s8 y =f(x) lién tuc trén R va £(1).£(2)<0

Nén ta c6 diéu phai chtiing minh.

n 1’12

Bai 5 Ta xét f(—):a—+b£+c.
m mZ2 m

2
Mat khac ttr : i+E+£=0 SELLY [P LIS LS +c(l—£):0
m n p n?| m? m P n?
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2_ _ .2 2
Lyret PR o0 g = c= £(0)
m pn m pm pm
*Xét c=0
Néu a=0=Db=0= f(x) la da thiecc khong, do d6 f(x) sé c6 nghiém trong
(0;1)

<

m
2

f(

Néw a#0, thr gia thiét =2 = <1 va f(x) = x(@x+b) =0
a m

<:>x=—he(0;1)
a

pm —n?

*Xét c %0, ta c6: f[lj.f(O) - £2(0) <0 = f(x) c6 nghiém
m

xe(0; ) c(0;1).
m

Bai 6.

1. Xét ham s6 g(x) = f(x) —x ,taco y=g(x) lién tuc trén [O;l} va

g(0)g(1) <0 nén ton tai ce [O; 1] :g(c)=0<1f(c)=c.

2. ¢ Néu f(0)=0 thi ta chon c=0.

o Néu £(0)>0.

Xét ham s g(x) =f(x) —x, ta cd ham g lién tuc trén [0;+wx) va g(0) >0

( )

.. f(x A N -
Vi lim Q=L<1 nén ton tai s6 a >0 sao cho
X—>+0 X

= g(0).g(a) <0 nén ton tai sd thuc ce (O;a) sao Cho g(c)=0
Hay la f(c)=c.

.. —f X of X g X
3. Ta co: f(x)—f(sj f(?)zj f(3n]

Cho n—)oo:>i—>0, VX
3n

Suy ra: f(x)=f(0)=a, Vxe R
Vay f 1a ham hang.

<l=g(a)<0

4. Xét ham s6 g(x) = f[x + lj —f(x), ta co g la ham lién tuc trén {O;H—_l}
n

@SS oo

Suy ra ton tai hai chi s6 i,je {O, 1,...,n— 1} sao cho : g[l}g[i] <0
n n
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Hay phuong trinh : g(x) =0 < f(x) — f(x + l) =0 c6 nghiém trén [0;11 .

n
Bai 7.
1. Xét ham s6 : g(x) =nf(x) —f(x;) —f(x,) —...—f(x,,) lién tuc trén [a ;b].
Vi f lién tuc trén doan [a ;b] nén ton tai gia tri 16n nhat M, nho nhdt m do dé
ton tai o,Be[a,b] sao cho f(a) =m,f(B)=M = g(o).g(B) <0.
2. Ham s6 : f(x) = cosx — x> lién tuc trén R va £(0).£(1) = 1(cos1-1) <0
Suy ra Ja e (0;1) :f() =0 hay coso=a?
Mit khéc ham s6 y = cosx 1a ham nghich bién trén (0;1), ham y=x? 1a ham
dong bién trén (0;1) nén o laso duy nhat.
Ham s6 g(x) =xtanx—1 lién tuc trén (0;1) va £(0).f(1) ==I(tan1-1) <0,
dong thoi ham sd g(x) dong bién trén (0;1) nén ton tai duy nhat s6 thuc
Be(0;1) sao cho Btanf-1=0.

Vi sinx<x Vx>0 nén g(a):sma—1<0=f([3):>oc<[3.
o
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