Truy cip hoc360.net dé tai tai liéu hoc tip, bai gidng mién phi

£8 HAM SO LIEN TUC
AKIEN THUC CAN NHO THEO CHUAN KIEN THUC, KI NANG
1. Ham s6 lién tuc tai 1 diém:
Dinh nghia: Gia st ham s f(x) xdc dinh trén khoang (a;b) va x, €(a;b). Ham s§ y =f(x) goila
lién tuc tai diém x, néu: lim f(x) = f(xo )
Ham s6 khong lién tuc tai di€ém x, goi la gian doan tai x,.
2. Ham s4 lién tuc trén mot khoang, trén mét doan
Pinh nghia: Gia sit ham sd f xac dinh trén khoang (a;b) .Tanédi rang ham s6 y = f(x) lién tuc trén
khoang (a;b) néu no lién tuc tai moi diém cta khoang do.
Hamsd y=f (x) goi la lién tuc trén doan [a;b] néu nd lién tuc trén khoang (a;b) va
Imf(x)=f Iim f(x)=f
lim £(x) = £(a), lim £ (x) = £ (b)
Nhan xét:
a). Néu hai ham s6 f va g lién tuc tai diém x, thi cdc ham s f+g,fg,cf (cla mot hang s3) déu lien
tuc tai di€ém x,.
b). Ham da thitc va ham s6 phan thitc hitu ti lién tuc trén tap xdc dinh cuia chung.
3. Tinh chat cta ham s6 lién tuc:
DPinh li 2 (dinh li vé gia trj trung gian cua ham s6 lién tuc)
Gia stt ham s6 f lién tuc trén doan [a;b] Néu f(a) # f(b) thi véi mdi sd thwe M nam gitra f(a),f(b) ,
ton tai it nhat mot diém c e (a,'b) sao cho f(c) =M.
Y nghia hinh hoc ctia dinh li
Néu ham s6 f lién tuc trén doan [a;b} va M 12 mét s6 thue nam gitta f (a),f (b) thi duong théng

y=M cat do thi ctia ham s8 y = f(x) tai it nhat mot diém c6 hoanh d6 ce(a;b).

Heé qua
Néu ham sb f lién tuc trén doan [a;b} va f(a).f(b) <0 thi ton tai it nhat mot diém c e (a;b) sao cho
f(c) =0.

Y nghia hinh hoc caa hé qua

Néu ham s6 f lién tuc trén doan [a;b} va f(a).f(b) <0thi d6 thi ciaham sd y = f(x) cit truc hoanh it
nhat tai mot diém cd hoanh d6 c e (a;b) .

B. CAC DANG TOAN VA PHUONG PHAP GIAI

DANG 1: XET TINH LIEN TUC CUA HAM SO TAI MOT DPIEM

PHUONG PHAP 1:

Budc 1: Tinh £(x,).

Budc 2: Tinh lim f(x). Néu lim f(x)=f(x,) thi ham s& f(x) lién tuc tai x,.

X=X X=X,

PHUONG PHAP 2:
Budc 1: Tim lim f(x)

X=X

Bugc 2: Tim  lim f(x).

+
X=X,
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Né&u lim f(x)= lim f(x)=£(x,) thi ham s& f(x) lién tuc tai x, .
X=X X—>Xg

Vi du 1. Xét tinh lién tuc ctia cdc ham s sau tai diém x = -2

2— —
D=2 D)= xrz T
—4 X=-2

LOI GIAI

a). Vi f(-2) khong xé4c dinh, suy ra ham s§ khong lién tuc tai x =-2.

b) Ta cé: ll_)rzlzg(x) = limw: lim (x—Z) =4 :f(—2)

x—-2 X+2 x—>-2

Do d6 ham s0 lién tuc tai x = -2.

3-Vx2+5

3 # 12
Vi du 2. Cho ham sd: y:f(x): X" -4
—l x=2
6

a). Tinh lim f(x).

b). Xét tinh lién tuc cia ham s6 f(x) tai x=2;x=-2.

LOI GIAI
2).Ta o6 limf(x) =lim > fim — > X "2 _j; L L

m-———=-
=2 x4 2 (x2—4)(3+\/x2+5) 2 344x*+5

b). Ttt cau a) suy ra linzlf(x) =£(2). Vay ham s6 da cho lién tuc tai x=2.

|

ham s6 da cho khong xac dinh tai x=-2 , do d6 ham s6 khong lién tuc tai x=-2.

Vi du 3 : Xét tinh lién tuc tai gia tri x, cta cac ham so sau:

x? —3x+2 .o
1).f(x): x—2 X tai x, =2 vatai x, =4
1 x=2
3 2 x#1
2). f tai x, =1
x=1
1—\lcosx 0
) tai x, =0 v.élt:;lix:E
— x=0
4
7x+5x -x*
X # . <
X —3x+2 tai x, =2 vatai x, =5
x=2
X~ 5 x>b5
ox—1- tai x, =5, tai x, =6 vatai x, =4
(x 52+ x<5
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V2x+3-1
1 x>-1
6). f(x)=4 X* tai x, =1
3-x x<-1
2
x? =3x+2
5 x>1
x -1
1 .
7). f(x): 5 x=1 tai x, =1
x—é x<1
2

LOI GIAI

1).
e Xét tinh lién tuc tai x, =2:

Co f(x,)=£(2)=1

C6 limf(x) = lim X~ X+2 B ) ()
x—2 x—2 X—=2 x—2 X—2 X2

Ta cé linzlf(x) = f(Z) = ham s0 lién tuc tai x = 2.

e Xét tinh lién tuc tai x, =4:

2 _ 2 _
co limf(x)zlimx 3X+2:4 3.4+2:
x—4 x—>4 X—2 4-2

3 =£(4)= ham s& f(x) lién tuc tai x, =4.

2).C6 f(xo)zf(1)=% (1)

\/X+3—2_1. x+3-4 . x-1 1 1 (2)

Co limf(x) =lim =lim =

- -1 - 1
o1 =l x-1 3§(M+2)(x—1) XIE}(M+2)(X—1) ol fx+342 4

Tt (1) va (2) suy ra lirrllf(x) = f(l) . Vay ham s6 lién tuc tai x=1.

3).
e Xét tinh lién tuc tai x, =0

. 1
Co f(xo)zf(o):Z

. 2 X
C6 lim £(x) = lim 2V SOX _jiy 1ZCOSX iy o
x—0 x—0 X2 x—0 XZ (1+ ,COSX) x—0 XZ (1+ ,COSX)
2
sini
x>0 2 1++cosx 4

X

2

Vi limf(x) = f(O) = ham sO lién tuctai x=0
x—0

e Xéttinh lién tuc tai x, = g
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b
—— 1—,/cos—
Co limf(x):liml_ cosx _ 3

2 2
x—>§ x—»% X E
3

4). e Xét tinh lién tuc tai x, =2
Ta co f(x)=f(2)=1

= f{gj suy ra ham s6 f(x) lién tuc tai x, ==

Ta cé limf(x)=Iim2_7zx+5x2_X3 _ (x—2)(—x2+3x—1) — lim —x*+3x-1 _
X2 -2 x? _3x+42 (X—Z)(x—l) x>2 x—1

Vi lirr;f(x) = f(Z) = ham s6lién tuctai x=2.
e Xét tinh lién tuc tai x, =5

2-75+55% -5

Ta c6 limf(x) = =£(5)= ham s f(x) lién tuc tai x, =5.

x—5 52 -3.5+2
X—5
————  x>5
5). f(x)={+v2x-1-3 tai x, =5, tai x, =6 vatai x, =4

(X —5)2 +3 x<5
e Xét tinh lién tuc tai x, =5

Ap dung néu lim f( )— lim f(x) = f(xo): ham solién tuc tai x,.

T (x-5)(Vax-1+3]  (x-5)(V2x-1+3)

o llf?f(x)‘lg?\/f PR W W e SRS
(x-5)(V2x-1+3)  (V2x=1+3) 55 143
=lim =1lim = =3.
x—5" 2 (X — 5) x—5" 2 2
JSRT . 2
C6 lim £(x) = lim| (x~5)" +3]=0+3=3=£(5).
Vi lim f(x) = lim £ (x) = £(5) = ham s& lién tuc tai x, = 5.
e Xét tinh lién tuc tai x, =6
C6 lim(x)=lim 2= 15 . Jzz f . J,l £=#(6). Vay ham s6 f(x) lien tue tai x, =6

e Xéttinhlién tuctai x, =4
Co tim(x) <lim| (x—5)" +3| = (4-5 +3=4=£(4) = ham s5 ) lién tuc tai x, 4.

x—4
6). Co lim f(x):ﬁm—*'z’”?’_l_l- 2x+3-1

x—-1% x—>-1* x+1 _Xi{l} (\/2X+3+1)(X+1)

1
= lim = lim 2 2

o1 \2x+3+1 \/2 -1 +3+1_
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Vi lim f(x) = lim f(x)=f(~1)= ham s6 lién tuc tai x, = -1.

x—-1" x—>-1"

7). Taco £(x,)=F(1)=3
Co limf(x):limxz_3x+2:lim(x_l)(x_z)zlimx_z:1_2:_1
X1 o )P -1 o (x=1)(x+1) erx+1 141 2

Cé limf(x):lim[x—i]zl—gz—l.
2

x—1" x—1" 2 2

Vi f(1)#lim f(x) = ham s8 khéng lién tuc tai x, =1.

x> =3x+2
Vi du 4. Cho ham s6 f(x): x—2
a x=2

X#2

Vi gid tri nao cta a thi ham sd da cho lién tyc tai diém x=2 ?

LOI GIAI
Ta co limf(x) =lim X’ —3x+2 =lim (x—l)(x—Z) = Iim(x—l) =1.
x—2 x—2 X—2 x—2 xX—2 x—2

Ham lién tuc tai x =2 khi va chi khi limf(x) = f(2) <a=1.

xX—2

Vay ham s0 da cho lién tuc tai x=2 khi a=1.

‘2x2—7x+6‘
— khi x<2
Vidu5: Chohamsd y =f(x)=q  x-2 - Xac dinh a d€ ham s f(x) lién tuc tai x, =2.
1-x :
a+ khi x=>2
2+X
LOI GIAI
Ta co:
2x2 -7 6‘ —2)(2x-3 _ _
R i M ) B [
x—2" xX—2 x—2" xX—2 x—2" xX—2
= lim (3-2x)=-1
x—2"
. limf<x)=1im a-+ 1-x =a—l=f(2)
x—2" x—2* 2+X 4 '

Ham s6 lién tuc tai x, =2 <:>jirgf(x):jirgf(x):f(2)<:>a—%:—1<:>a:—%.

Vi du 6: Cho cac ham so f (x) sau day . C6 thé dinh nghia f(O) déham so f (x) tré thanh lién tuc tai
x=0 dwoc khong?

a) f(x)= 7X22_X5X véi x#0 b) f@):ﬁ véi x#0
C) f(x):zivc'yixio d) f(x):% voi x =0
X X
LOI GIAI
x(7x=5) . 7x-5 5

¢ limf(x)=lim =lim =-—.
a). Taco M () x50 12x S0 12 12

Ham s6 lién tuc tai x=0 khi va chi khi lirrgf(x) = f(O) )
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Vay néu bo sung f (0) = —% thi ham s0 tr¢ thanh lién tuc tai x =0.

3x(vVx+4+2
b). Taco limf(x)=lim —2— = lim [ ):limB(x/x+4+2):12.
x—0 x—0 \/X+4—2 x—0 Xx+4-4 x>0

Ham s lién tuc tai x=0 khi va chi khi limf(x)=£(0).

x—0

Vay néu b sung £(0)=12 thi ham s trd nén lién tuc tai x =0.

c). Tacd lim f(x) = 1imi = 400,
x—0"

x—0" 2X
ham sd khong c6 gidi han tai x=0 , do &6 ham khong thé lién tuc tai x=0 .
2-2+x 2 2 1
d). Ta ¢6 Tim f(x) = lim —— ~1lim S
i () = iy 3x(\/x+2+\/2—x) X_’03(\/x+2+\/2—x) &2 342

Ham s¢ lién tyc tai x=0 khi va chi khi limf(x) = £(0).
Vay néu bo sung f (0) L thi ham s0 tré nén lién tuc tai x =0.

32

DANG 2: HAM SO LIEN TUC TREN MOT TAP HOP

Vi du 1: Chting minh cac ham s0 sau lién tuc trén R.

a). f(x)=x*-x*+2 b). f(x)=x*.sinx—2cos’ x+3
w x % -1 x? —4x+3 A "
0. f(x)=1_ X *+1 d). f(x)=1{ x-1
7
5 x=-1 —/5=x x<1
LOI GIAI

a).f(x)=x*-x*+2 . TXD: D=R

Vx,€i tacod )}1_)111 f(x) = Xh_)n)r} (x4 ~x2 +2) =Xy =X +2= f(xo) . Suy ra ham sd lién tuc trén R.
0 0

b) f(x)=x".sinx—2cos’x+3 . TXD: D=R

Vxo€i tacd lim f(x): lim (xz.sinx—Zcos2 x+3)
X*)XO X‘)XO

= Xg sinxy —2cos” xy +3 =f(X, ) . Suy ra ham s& lién tuc trén R.

2x° +x+3
h GELE) WRN|
X3 +1 A , . , \ .
C) f(x) =1y . Tap xac dinh cta f(x) la D =
— x=-1
3
" . 2 X3 e A e A A , N
Néu x#-1 thi f (x) = o1 la ham s6 phan thitc hitu ti, nén lién tuc trén cac khoang (—oo; —1) va
x> +
(-L+) (1)

Bay gio ta xét tinh lién tuc cta f(x) tai x, =-1

Ta co: f(x,)=£(-1) =§
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1)(2x* -2x+3 _
Ta co: limf(x):limzx33+x+3:Iim(x+ )( X ald ):limzxz 2X+3:Z
x—-1 x—-1 x° +1 x——1 (X+1)(X2—X+1) x>-1 x% —x+1 3

Vi lim f(x) = f(~1) = Ham s&lién tuc tai x, =1 (2).
Tt (1) va (2) suy ra ham sd f(x) lién tuc trén R.
x* —4x+3
_ x>1 ., .. , R
d) f(x)=9 x-1 . Tap xéac dinh cua f(x) 1a D =

—/5-x x<1

Véimoi x, € (1; +oo) ,tacd limf(x) =lim

X=X X=X x—=1

x> —4x+3  X;—4x,+3
x,—1

0

=£(x,). Suy ra ham s6 f(x) lién tuc

trén khoang (1; +oo) (1).

Véimoi x, € (—oo; 1) , taco 1152 f(x) = 115{: (—\/5:) = —\/ﬁ =£(x,) . Suy ra ham s6 f(x) lién tuc trén
khoang (—oo;l) (2).

Ta xét tinh lién tuc ctia f(x) tai x, =1

x* —4x+3 —lim (x=1)(x-3)

Ta c6: lim f(x)=1lim = lim(x -3) = -2.
x—1°

x—1" x—1" x—1 x—1* X —
Ta c6: lim f (x) =lim (—\/5 - x) =-2.
x—>1" x—>1"

Vaco f(1)=—/5-1=2
Vi lim f(x) =limf(x)=f(1) = Ham s3 lién tuc tai 1 (3)
x—1* x—1"

T (1) (2) va (3) suy ra f(x) lién tuc trén R.

1 x<3
Vi du 2: Cho ham s8 f(x)=4ax+b 3<x<5
7 x>5

X4c dinh a, b d& ham s6 lién tuc trén R.

LOI GIAI
Ta c6 tap xac dinh cia ham s6 f(x)la D= .
Ta c6: ham s6 lién tuc trén khoang (—oo;3),(3;5),(5; +oo) (vila ham da thtxc).
Do d6 ham s0 lién tuc trén R khi va chi khi ham s6 lién tuc tai cac diém x=3 va x=5 .
+ Tai x=3 :
Ta co Iimf(x): lim1l=1 va Iin}f(x): lim(ax+b):3a+b va f(3):1.

x—3" x—3" x—3 x—3"
Do d6 ham lién tuc tai x =3 khi va chi khi
limf(x)=limf(x)=£(3)<3a+b=1 (1)

x—3" x—3"
+ Tai x=5
Tacd limf(x)=5a+b va limf(x)=7 =£(5).

Do dé ham s6 lién tuc tai x=5 khi va chi khi
limf(x)=limf(x)=f(5) < 5a+b=7  (2)

x—5" x—5"

i A .y 1.14. |3at+b=1 =3
T (1) va (2) suy ra ham s6 lién tuc trén R khi va chi khi: av = .
S5a+b=7 b=-8
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Vay véi a=3,b=-8 thi ham sd lién tuc trén R.

Vidu3: Xét xem cac ham s0 sau c6 lién tuc véi vx e R khong? Néu khong? Chi ra cac diém gian
doan.

3x* —4x+5
a)f(x)=2x*-4x> +2x -1 b) f(x)=—-—"T"—
)() ) () x> =3x+2
22)(—+1 x;t—% 2x° +6x7 +x+3 %3
Q) f(X): 2x°+3x+1 ; d) f(X): T 113
2 X=—= 19 x=-3
2
LOI GIAI
a). Ham s6 f(x)=2x*—4x>+2x-1 lién tuc v6i VxeR vi f(x) la ham da thic.
2_
b). Ham s6 f(x):?”;siz5 lién tuc véi VXeR\{l;Z}, gian doan tai cac diém x=1,x=2 vi f(x)
X" —oX+
khong xac dinh tai x=1 va x=2.
2x+1
a1 XT3
¢). Ham s6 f(x)= 2x" +3x+1
1
2 X=—=
2

-Véi xeR\ {—1,‘ —%},f(x) la ham phan thitc hitu ti nén lién tuc.

V6i x=—+;lim f(x) = lim L _2-¢[-1] Do d6ham sslien tuc tai x ==
2 1 1 2 2

-Ham s6 gian doan tai x =-1 vinod khong xac dinh tai x=-1.

d). Véi x = -3,f (x) la phan thirc hiru ti nén lién tuc.

Tai x=-3;f(-3)=19;

3)(2x* +1
lim f(x) = IimM =1lim (ZX2 + l) =19= f(—3).
x—-3 x—-3 X + 3 x—-3

Do d6 ham s0 lién tuc tai x =-3.
Vay ham s0 lién tuc v6i vx eR.

3
X 48 khix> -2
X" -4
Vi du 4: Cho ham s0 £ (x) =<3 khi x = -2 . Tim cac khoang, ntta khoang ma trén do

V3+x-5 khi -3<x<-2

ham s6 f(x) lién tuc.

LOI GIAI
3
Vi x? -4 %0 véimoi x>-2 nén ham s8 f(x) = Xz +8 xac dinh trén khoang (—2; +oo) .Taco
X —4
X +8 X0 +8 ,
VX, € (—2; +oo) thi lim f(x) = lim ——= g = f(xo) nén ham s6 f(x) lién tuc trén khoang (—2; +oo) .
X=X XX X —4 XO -4
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Vdéimoi x e [—3; —2) thi 3+x>0, do dé ham s6 f(x) =+/3+x -5 xac dinh trén ntta khoang [—3; —2) .
VX, € [—3; —2) tacd lim f(x) = lim (\/3+x —5) =/3+X, -5= f(xo) nén ham s6 f(x) lién tuc trén nira

X*)XO X*)XO
khoang [—3; —2).
Tai x, =2, tacd f(-2)=-3.Va lim f(x)= lim (y3+x~5)=—4#£(-2) nén ham s3 f(x) khong lién
X—>-2" X—>-2"
tuctai x=-2.
Két luan ham sd f(x) lién tuc trén (—2; +oo) va trén [—3; —2) .
DANG 3: CHUNG MINH PHUONG TRINH CO NGHIEM
PHUONG PHAP:
Budc 1: Bién do6i phuwong trinh vé dang f(x) =0.
Budc 2: Tim hai s6 a va b sao cho f(a).f(b) <0.
Budc 3: Chiing minh ham s& f(x) lién tuc trén doan [a;b] .
Tt d6 suy ra phuong trinh f (x) =0 c6 it nhat mot nghiém thudce (a,'b) .
Chay:
Néu f(a).f(b)<0 thi phuong trinh c6 it nhat mot nghiém thudc [a;b |

Néu ham 8 f(x) lién tuc trén [a;+w) va cé f(a). lim f(x) <0 thi phuong trinh f(x)=0 c6 it nhat mot
X—>+0

nghiém thudc (a; +oo).

Néu ham s6 f(x) lién tuc trén (—oo;a} va co f(a). lim f(x) <0 thi phuong trinh f(x) =0 cd it nhat mot
X—>—00

nghiém thudc (—oo; a) .

Vi du 1: Chting minh rang phuong trinh 4x’ -8x* +1=0 c6 nghiém trong khoang (-1;2)

LOI GIAI
Ham so f(x) =4x*>-8x* +1 lién tuc trén R.
Ta c6 f(-1)=-11,£(2)=1 nén f(-1).£(2)<0

Do d6 theo tinh chdt ham s lién tuc, phuong trinh da cho ¢4 it nhat mot nghiém thudc khoang

(12)

Vi du 2 : Chting minh phuong trinh 4x* +2x* —~x~3=0 c6 it nhat 2 nghiém thudc khoang (—1; 1) .

LOI GIAI
bat f(x) =4x* +2x%> —x-3 thi f(x) lién tuc trén R.
f(-1)=4+2+1-3=4;£(0)=-3;f(1)=2.
Vi f(—l) 1 (0) <0 nén phuong trinh ¢é nghiém thudc khoang (—1,' 0)
f (1).f<0) <0 suy ra phuong trinh c6 nghiém thuoc khoang (0;1) .
Ma hai khoang (—1; O) , (0; 1) khong giao nhau. Tt d6 suy ra phuwong trinh da cho c6 it nhat 2 nghiém
thudc khoang (—1;1).

Vi du 3: Chting minh phuong trinh x° —5x° +4x-1=0 c6 ding ndm nghiém.

LOI GIAI
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bat f(x) =x>-5x% +4x-1 thi f(x) lién tuc trén R

Ta co f(x):x(x4 —5x? +4)—1:(x—2)(x—1)x(x+1)(x+2)—1

f(-2 =—1,-f(—§J:@—1>0;f(-1):—1<o
2) 32
f(l =§—1>o;f(1):—1<o;f(3):120—1=119>o
2) 32

3
. 3 R . . A A . 3
Vi f (—2).f > <0 nén phrong trinh c6 nghiém thudc khoang —2;—5 .
Vi f [— zj.f (—1) <0 nén phuong trinh c¢6 nghiém thudc khoang [—% ; —1).
1 R . . . A . 1
f(—l £ (Ej <0 nén phuong trinh c6 nghiém thudc khoang (—1;5].
Vi f %) .f(l) <0 nén phuong trinh c6 nghiém thuoc khoang [% ;1].
Vi f(l) £ (3) <0 nén phuong trinh c6 nghiém thudc khoang (1; 3).

Do cac khoang [—2;—%}, (—%;—1), (—1;%}, (%, 1), (1; 3) khong giao nhau nén phwong trinh ¢é it nhat 5

nghiém thudc cac khoang trén.
Ma phuong trinh bac 5 ¢6 khong qua 5 nghiém suy ra phwong trinh da cho c6 ding 5 nghiém.

Vi du 4. Chting minh rdng néu 2a+3b+6c=0 thi phuong trinh atan®x+btanx+c=0 c6 it nhdt mot

nghiém thudc khoang km; =+ kn |,k e Z.
4

LOI GIAI
Dat t=tanx , vi xe (kn;£+ kn) nén te (O; 1) phuong trinh da cho tré thanh:
at’ +bt+c=0 (*) véi te(0;1)
Dit f(t)=at® +bt+c thi f(t) lién tuc trén R.
Ta sé chitng minh phuong trinh (*) ludn cé nghiém t e (0,' 1) .

C2

Cach 1: Ta co £(0)£ = | = (4a+6b+9¢c) = <[2(2a+3b+6c)~3c | = -,
3) 9 9 3
" L 2 . . . A 2
-Néu c=0 thi f N 0 do d6 phuong trinh (*) cé nghiém t= 3€ (0;1)
-Néu c#0 thi f(O).f [%] <0 do d6 phuong trinh (*) c6 nghiém t e (O;%n} do do6 phuong trinh (*) co
nghiém te (0;1)
Vay phuong trinh atan® x +btanx+c =0 c6 it nhdt mot nghiém thudc khoang {kn;g+ kn],k eZ.

Céch 2:
Ta c6 f(0)+4f[lj+f(1):c+4[la+lb+cj+a+b+c:2a+3b+6c=0 (**)
2 4 2
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-Néu a =0 tur gia thiét suy ra 3b+6c=0 do d6 phuong trinh (*) c6 nghiém t = % € (0;1)

-Néu a=0 thi f(x),f(%j,f(l) khong thé dong thoi béng 0 (vi phuong trinh bac hai khong cé qué hai
nghiém).

Khi do, ttr (* *) suy ra trong ba so f (0),f [%],f(l) phai c6 hai gia tri trai ddu nhau ( Vi néu ca ba gia tri
d6 cing am hoéc cting duong thi tdng ctia chiing khong thé bang 0).

Ma hai gia tri nao trong chung trai dau thi theo tinh chat ham lién tuc ta déu suy ra phuong trinh (*) co
it nhat mot nghiém te (O; 1).

Vay phuong trinh a tan® x+btanx+c=0 ¢ {t nhat mot nghiém thudc khoang [kn;g + knj,k eZ.

Vi du 5: Choham s6 y = f( ) X —%m x? +32 (v6i m la tham s8). Chitng minh rang véi m < —2vm > 2

thi phwong trinh £ (x) =0 c6 ding ba nghiém phan biét x,,x,,X, va thoa diéu kién x; <0<x, <X, .

LOI GIAI

Tac6 £(0)=32, f(m2):%(64—m ) khi m<-2vm>2 thi 2(64 m®)<0 va m?>0.

X—>—00 X—>—00

Ma lim f(x)z lim [x?’ —%mzx2 +32]=—oo:>3(x<0 sao cho f(a)<0.

lim f(x): lim (x3—%m2x2 +32j:+oo:>3[3>m2 sao cho f(5)>0‘

X—>+0 X—>+0

f(a)£(0)<0

Do dé ta co f(O) f(m2 ) <0 . Viham s6 f(x) xac dinh va lién tuc trén R nén lién tuc trén cdc doan
f(mz) £(B)<0

[a;O],[O;mZJ, m?; [3} nén phwong trinh f(x) =0 c6 it nhat ba nghiém lan lwot thudc cac khoang

(oc;O),(O; mz),(mz;B). Vi f(x) 1a ham bac ba nén nhiéu nhat chi ¢6 ba nghiém.

3

Két luan véi m <-2v m > 2 thi phuong trinh f(x) =X —%mzx2 +32=0 c6 dung ba nghiém phan biét

thoa x; <0<x, <x;.

Vi du 6: Chting minh rdng phuong trinh (m2 -m+ E‘))x2n -2x-4=0 v6i ne¥ * ludn cd it nhat mot

nghiém am v4i moi gia tri ctia tham s6 m.

LOI GIAI
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Dt f(x):(mz—m+3)x2“—2x—4.

Ta ¢6 f(—2)=( 2 —m+3)(—2)2“ —2(—2)—4:( 2 —m+3).22“ >0,vme; , £(0)=-4<0,Yme; .Tudé
co f(—Z).f(O) <0,vme; (1). Doham s6 xac dinh va lién tuc trén R nén ham s lién tuc trén doan [—2;0}
Q).

Tir (1) va (2) = f(x) =0 c6 it nh&t mot nghiém thudc (-2;0),Vme; .

Két luan phuong trinh f(x) =0 ludn cé it nhat mot nghiém am véi moi gid tri tham s6 m.

BAI TAP TONG HOP

x—2 x<2
Cau 1: Cho ham sO6 f(x): ax+b 2<x<6
X+4 X>6

Vi gid tri nao cua a, b thi ham s6 f (x) lién tuc trén R?

LOI GIAI
Ham s6 da cho lién tuc tai moi x khdc 2 va khac 6. Ham s0 da cho lién tuc trén R khi va chi khi ham
sOlién tuctai x=2 va x=6.
+Tai x=2 limf(x)=2-1=0;limf(x)=2a+b;f(2)=0.

x—2" x—2"
Ham s6 lién tuc tai x =2 khi va chi khi lim f(x) =lim f(x) = f(2) & 2a+b=0.
x—>2" x—2"
+Tai x=6;lim f(x) = 6+4 = 10;lim f (x) = 6a + b; (6) = 10.
Ham s6 lién tuc tai x=6 khi va chi khi lim f(x) =lim f(x) = f(6) & 6a+b=10.

X—6" x—6"

5
/g~ oA N . \ 2 . 2 b = 0 =
Do do6 ham s0 da cho lién tuc trén R khi va chi khi { ar a 2

6 b—10<::>
a+b= b5
. T
sinx X<——
2
Cau 2: Tim a, b, ¢ d& ham s6 sau lién tuc trén R: f(x) ={asinx+b —% <x Sg
2+ cosx x>E
2

LOI GIAI

Ham s8 da cho lién tuc trén cac khoang (—oo; _gM_g %M% ;+oo). Do d6 ham s6 lién tyc trén R khi
va chi khi ham s& lién tyc tai cac diém x = —g,x = g

lim f(x): lim sinx=-1; lim f(x): lim+(asinx+b):—a+b.

S| S

Truy cip hoc360.net dé tai tai liu hoc tap, bai giang mién phi




Truy cip hoc360.net dé tai tai liéu hoc tip, bai gidng mién phi

Ham s§ £(x) lién tuc tai x=—g khi va chi khi lim f(x)zf{—%j@—awb:—l.

x%—g
+ Tai x=£, taco f| & =a+b;
2 2

lim+ f(x) = lirq (2+COSX) =2; limf(x) =lim (asinx+b) =a+b.
X—’g X—)% x—)% x—)%

Ham sb f( ) lién tuc tai x—— khi va chi khi 11mf(x) f[gJ©a+b=2.

x>Z
2

1
b==
—a+b=-1
Do d6 ham da cho lién tuc trén R < a o 2
a+b=2 _3
>
Cau 3 : Tim a d€ cdc ham s sau lién tuc tai x, :
XoVX+2 L,
1).f(x)= Jix+1-3 tai x, =2
ax+1 x=2
x* —6x =27
X#-3
x° +3x +x+3 X, =3
ax+3 x=-3
V1=x—+1+x <0
tai x, =0
x>0
x+2
\/1 X —v1+x <0
tai x, =0
X —3x+1 >0
LOI GIAI

Ta co: f =2a+1

x -/ 2 —x-2)(V4x+1+3
Ta co: limf( ) lim x+2 =lim (X X 2)( i+ )
x—2 x—>2\/4x+1 3 x22 (X+\/X+2)(4X+1—9)

» (x—2)(x+1)(\/4x+1+3)_1‘ (x+1)(\/4x+1+3)_
TS ) (xke2) 7 afxakez)

Dé ham sd lién tuc tai x, =2 thi 1imf(x)=f(2)c>2:2a+1<:>a:i
x—2 8 16

|
@ | \©
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xt—6x* =27 N3
2). f(x)=1x>+3x* +x+3 X, =-3

ax+3 X=-3
Ta co: f(xo):f(—3):ax+3

— _ 3)(x®-3x*+3x-9
Ta co: limf(x):lim )3(4 6)2(2 27 = lim (X+ )(X X+ oXx )
X—-3 x>3x” +3x* +x+3 x>3 (X+3)(X2 +1)

e X 3439 (8) -3(3) +3(-3)-9 36
_x~>—3 X2+1 - (_3)2 +1 - 5

Dé ham s6 lién tuc tai x, =-3 thi lim (x) = f(—3) = =36 _ 3a+3<a= %

x—-3
V1-x—-+1+x

x<0
3).f(x)= X tai x, =0.
) (x) 4 ai x,
a+ x>0
X+2
Co Iimf(x):limw:lim I-x-1-x =lim <
xo0” x>0 X Xﬁo’(\/l—x+\/1+x)x HO’(\/1—x+ 1+x)x

=1lim 2 2

-2 _
=0 (Vimx e iex) V1-0+4140 2

Co limf(x):lim a+4_X :a+ﬂ:a+2.
x—0" x—0" X+2 0+2

Dé&ham s6 lién tuc tai x, =0 thi limf(x):limf(x)<:>—1:a+2<:>a:—3.

x—0" x—0"
V1I-x—+1+x

( ) x<0
4). f(x)= X tai x, =0.
3
xX+2
Ta c6: lim £(x) = lim X VX gy Toxodox gy X
o Ve X SV (VixTex)x o (Vimx e
-2 2 -2

=lim =-1.

0 (Vix + Vo) “Jico+it0 2

3_
Ta co: limf(x): lim[a+ﬂJ:a+%.

x—0" x—0" X+2

Dé& ham s6 lién tuc tai x, =0 thi limf(x):limf(x)©—1:a+%<:>a=—%.

x—0" x—0"

Cau 4: Pinh a va b d€ cac ham s sau lién tuc tai x,:

a x<1
Vx® =3x+2 :

1). f(X)Z m x>1 tai X0=1
b x=1
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1 X=a
. f x* -a’ tai
). (x)— — x>a tai x,=a

b-2x x<a

LOI GIAI

a x<1

[ 3
1). f(x)z w x>1 tai x, =1

X" —6x+5

b x=1
Ta co: qu}f(x) = lir?a =a (alahing sd)

N ~1) (x+2 N
Ta co: 1imf(x)zlim¢zlimwzlim xX+2 :—3.
x—1 x> X —6X+5 x—>1* (X—S)(X—l) x-»1" x—=5 4

D& ham s8 lién tuc tai x, =1 thi limf(x)=1limf(x)=f(1)<a=b=-

x—1" x—1" T
1 X=a
_ 2
2) f(x): Xx—: X>a X,=a
b-2x Xx<a
Ta cé: f(x0)=f(a):1
L ox2-a? ) (x—a)(x+a) .
Ta co: lim f(x) =lim =1lim =lim x+a=2a.

x—a® x—a" X—a x—a" X—a x—a’

Ta c6: lim f(x) =lim(b-2x)=b-2a

1
A . . . 2a=1 =—
Dé ham s06 lién tuc tai x, =a thi l1mf(x)=l1mf(x)<:> a =1 2.
x—a" S b-2a=1
b=2
Cau 5 : Khao sat tinh lién tuc ctia cac ham s6 sau :
V3x+1-+/x+3
_— x>1
a).f(x): x—1
X2 +x x<1
X —x?+2x=2 . VXx+3 —+/3x+1
————— khix=#1 —_— x>1
b). f(x)= x—1 o). f(x)= x—1
4 khi x=1 cos(x—1) x<1

LOI GIAI
a). Tap xac dinh cua f(x)la D =

Vax+1-vx+3  \3x,+1-4/x, +3
x-1

Véi moi x, €(1;+0), ta cé lim f(x) = lim
X, —1

X—>Xg X—>Xg

lién tuc trén khoang (1;+o) (1).

=£(x,) . Suy ra ham s f(x)
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Véi moi x, €(—;1), ta c6 limf(x) = lim (x2 + x) =X, +x, =f(x,) . Suy ra ham s6 f(x) lién tuc trén

khoang (-o0;1) (2).

Xét tinh lién tuc ctia ham s0 tai x, =1.

olimf(x)—lim\/3x+1_\lx+3—1im 3x+1-x-3 — lim 2x—2
= o x-1 *”(J3x+l+#x+3ﬂx—l) **{J3x+1+dx+3ﬂx—u
. 2 2 1

=1lim = =—
U \Bx+1++4/x+3  V3.1+1+4/1+3 2

olimf(x):lim(x2 +x):12 +1=2.

x—1" x—1"
0f(1)=2
Ta co limf(x) # limf(x) . Vay ham s0 f(x) khong lién tuc tai x, =1.
x—1" x—1"

= Ham s6 khong lién tuc trén R.

X3 =x? +2x -2

b) f(X)= 1 khix#1
3 khi x=1
e Xét tinh lién tuc cia ham s0 tai x =1
Co £(1)=3
“1)(x*+2
1nnx3—xz+2X—2=nan KX ’ )=hn%x2+2)=3
x—1 x—1 x—1 (x—]) x—1

Vay co limf(x) = f(l) =3= hamsd lién tuctai x=1 (1).
x—1

x3—x2+2x—2 - X(?;-X(2)+2XO_2

Véimoi x, #1 tacod lim f(x) = lim = f(xo):> ham s6 lién tuc

X—>Xg X—>Xq x—1 Xg — 1
vxei \{1} (2).

Tt (1) va (2) suy ra ham s lién tuc trén | .

VX+3 —~3x+1

———— s X
o). f(x)= x—1

cos(x—l) x<1

Tap xac dinh cua f(x) 1a D =

>1

V6imoi x, &(1;+%), ta cd lim f(x) = lim =f(x,) . Suy ra ham s& f(x)

X=X X=X

Ux+3-Bx+1 X, +3 /3%, +1
x-1 - X, =1

lién tuc trén khoang (1;+%) (1).

Véimoi x, € (—oo,'l) , ta co limf(x) =lim cos(x—l) = cos(x0 —1) =£(x,) . Suy ra ham s f(x) lién tuc trén

khoang (—oo;l) (2).

Xét tinh lién tuc ctia ham s0 tai x, =1.
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V3x+1—-+x+3 .. 3x+1-x-3 2x—2

lim f (x) = li =1 =i
R S (P T+ axe3)(x-1) " (ax 1+ e3)(x-1)
=1lim 2 = 2 =l-

oF \Bx+1+4/x+3  B31+1+1+43 2
olimf(x)zlim(x2 +x):12 +1=2.

x—1" x—1"
0f(1)=2
Ta co limf(x) # limf(x) . Vay ham s0 f(x) khong lién tuc tai x, =1.
x—1" x—1"

= Ham s6 khong lién tuc trén R.

Truy cip hoc360.net dé tai tai liéu hoc tip, bai giang mién phi




