Tai liéu tw hoc danh cho HS Lop 11 GIO1 HAN VA LIEN TUC

BAI 3. HAM SO LIEN TUC

A. TOM TAT LY THUYET

1. Ham sé lién tuc tai 1 diém
—Giasrham sé f (x) xéc dinh trén khoang (a;b) va x, € (a;b). Ham s y = f (x) goi la lién

tuc tai diém x, néu lim f (x)=f(x,).
X%

— Ham s6 khong lién tuc tai diém x, goi 1a gian doan tai X, .
2. Ham s6 lién tuc trén mot khoang, doan
—Gia sirham s6 f (x) lién tuc trén khoang (a;b). Ta n6i rang ham s6 y = f (x) lién tuc trén
khoang (a&;b) néu né lién tuc tai moi diém ctia khoang d6.

—Hamsd y = f (x) goi lalién tuc trén doan [a;b] néu nd lién tuc trén khoang (a;b) va

lim f(x)=f(a), lim f (x)=f(b).

x—a* x—b~

Nhan xét:

—Néu hai ham f (x) va g(x) lién tuc tai diém x, thi cac hamso f (x)+g(x), f(x).g(x),
c.f (x) (v6i ¢ lahang sd) déu lién tuc tai diém X, .

— Ham s6 da thuc lién tuc trén R . Ham s6 phan thirc va luong giac lién tuc trén ting khoang
xac dinh cua chdng.
3. Tinh chét cia ham s6 lién tuc
— Pinh 1y vé gia tri trung gian: Gia sir ham s6 f lién tuc trén doan [a;b]. Néu f(a)= f(b) thi voi
mai s6 thuc M nam giira f (a), f (b) ton tai it nhat mot diém c e (a;b) thoaman f(c)=M.
— Y nghia hinh hec: Néu ham s6 f lién tuc trén doan [a;b]va M 1a mét sb thyc ndm gitta f (a), f (b)
thi dudng thang y =M cét dd thi ham s6 y = f () tai it nhat mot diém c6 hoanh d6 ¢ e (a;b).
— Hé qué: Néu ham s6 f lién tuc trén doan [a;b] va f(a).f(b)<O0 thi ton tai it nhit mot diém
ce(a;b) saocho f(c)=0. Ta thuong van dung theo hai hudng sai:
+Van dung ching minh phuong trinh ¢6 nghi¢m: “Néu ham sé y = f (x) lién tuc trén doan [a;b] va

f (a).f (b) <0 thi phuong trinh f (x)=0 c6 it nhat mot nghiém trong khoang (a;b)”.

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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+ Van dung trong twong giao dd thi: “Néu ham s6 y=f(x) lién tuc trén doan [a;b] va

f(a).f (b) <0 thidd thi cua ham s6 y = f (x) cét truc hoanh it nhét tai mot diém c6 hoanh do ¢ e(a;b)

2

B. DANG TOAN VA BAI TAP

©® DANG 1. XET TINH LIEN TUC CUA HAM SO TAI MQT PIEM

Phwong phap giai:

Ham s6 lién tyc tai diém x = x, khi f(%)=lim f(x) hoac f(x))=lim f(x)= lim f(x)

X=Xy X—Xg~ X—%o"
Pé cho X=X, X=X, X <X X > X
Cin tinh f(x) ll_lgf (x) xl_ug flx) xl_h}:-_f (x)
© ViDU
X>=3x+2 .
. et 1A o baZ —— khix=#2 , . ...
Vidul. Xéttinh lién tuc cia hamso f(x)= X—2 tai diem x, =2.

4x -7 khi x=2

DS: Lién tuc

Loi giai

Taco f(x)=f(2)=42-7=1

limf(x)=Ilim
X—2 X—2

X* —3X+2 _lim (x=2)(x-1) _
X—2

1
x—2 X—2

Suyra f(2) =lim f (x) nén ham s6 f(x) lién tuc tai diém x, = 2.

NX+3-2

khi x =1
Vidu 2. Xéttinh lién tuc caa ham sé f(x) = L x-1 tai diém x, =1.
= khix=1
PS: Khong lién tuc
Loi giai
) 1
Taco f(x,)= f(1)=§.
JX+3- 1

lim £ (x) =lim >~ -

1

x-1

2_|. x—-1

. 1
oL (X=D)(VX+3+2) =1x+3+2 4

Suyra f(1)=lim f(x) nén ham s6 f(x) khong lién tuc tai diém x, =1 (hay gian doan tai

diémx, =1).

Fb: ThayTrongDGL

Tai liéu bién soan va suu tam

Chuc cac em hoc tot !
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x?—3x+3 khi x<?2

Vidu 3. Xéttinhlién tuc ciaham sé f(X)=41_ . /2x_3 tai diém x, =2
———— khi x>2
2—X

DS: Lién tuc

Loi giai
Tacd f(x,)="f(2)=2"-3.2+3=1
lim f(x) = lim(x* —3x+3) =1
X—2" X—2"

1—\/2x—3_ . 1-2x+3 2 1
2

lim f(x) = lim =

im = lim
x—>2" x—>2" - X -2 (2-X)(1++/2X-3) 21+ J2x-3

Suy ra f(2) = lim f(x) = lim f(x) nén ham s6 f(x) lién tyc tai diém x, = 2.

x> -9 .
. A L.z ——— khix>3 . _;
Vidu4. Xéttinhlién tuc cuiahamso f (x) =< x+1-2 tai diém x, =3.

2x+12 khi x<3

PS: Khong lién tuc

Léi giai

Taco f(x,)="f(3)=18

2_ J—
lim f (x) = lim(2x+12) =18 lim f (x) = lim —X =2 jjm =X +3Jx+1+2)
x—3" x—3" x—3* -3 X 4+1—2 xo38 X—3

=lim(x+3)(Vx+1+2)=24
x—3"

Suy ra f(3) = lim f(x) = lim f(x) nén ham s f(x) khong lién tuc tai diém x, = 3.

L VX+3 khi x>1
x—=1
Vidu 5. Xéttinh lién tuc caa ham s f(x) = g khi x=1 tai diém x, =1.
3_ 2_
3X 26x 3X+6 Khi x <1
3x°—-14x+11
DS: Lién tuc
Loi giai

Taco f(xo)zf(l)zg

. 3 -6x*-3x+6 . (x-D(Bx*-3x-6) ,. 3x*-3x-6 3
lim f(x)=lim 5 =lim =lim =—
xod of  3x2—14x+11 =1  (x-1)(3x-11) xt 3x-11 4
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R — 2_

lim £ (x) = lim X+1 \/x+3: (x=1)° = (x+3) _lim X+ 2 :g
X1 X1 x-1 o (X=D(X+1+X+3) I x+1+/x+3 4
Suy ra f (1) =lim f (x) = lim f(x) nén ham s6 f(x) lién tyuc tai diém x, =1.

2C0S5X.c0s3x —Cc0s8x —1 .

, 7 ’ “A ” N A 4 2 khl Xio . 4
Vidu 6. Xéttinh lién tuc cia ham s6 f(x) = X"+ X tai diém x, =0.
2 khi x=0
PS: Khong lién tuc
Loi giai

Taco f(x)=f(0)=2

2c0s5x.cos3x—cos8x —1

COS8X+Cc0s2X —cos8x —1

lim f (x)=lim =lim
x—0 () x—0 )(4_|_)(2 x—0
. . 2
. cos2x—-1 .. -2sin®x .. sinx
=lim————=lim——>——=lim| | ——
x>0 X7 4+ X x>0 X (X _|_]_) x—0 X

X* 4+ x?

-2
) =-2
NG +1}

Suy ra f(0) #lim f (x) nén ham s6 f(x) khong lién tuc tai diém x, =0 (hay gian doan tai

diém x,=0).
3 2 _ _
XH2X X0 iy
Vidu7. Tim a déhamsé f(x)= X" —4x lién tuc tai didm x, = 2.
g(a+x) khi x =2
bS: a=13
Loi giai
. 1
Taco f(2):§(a+2)
3 2 £y _ 2 2
Iimf(x):limx +2;< S5X 6:“m(x 2)(x +4x+3):“mx +4x+3:E
X2 x—>2 X* —4x -2 X(x=2)(x+2) x>2 X(X+2) 8
N 4R . 1 15
Ham so lién tyc tai diem x, =2 < f(2)=||nz1f(x)c)g(a+2)=§<:>a:13.
2_
q , 2 -8 khi x>2 q
Vidu8. Tim m déhamso f(x)=<+x+2-X lién tyc tai diem x, =2.
Jm+2+m-10x khi x<2
PS: m=2
Loi giai

Taco f(2)=vm+2+m-20

2
lim = lim =% =% _jim

3(x—2)(X+2)(VX+2 +X)

X+2—x2

x—>2*

x—2" xaz*,/)(+2_x
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3(x—2)(x+2)(\/X+2 +X) _lim 3(X+2)(Wx+2+Xx) _

= lim -16
x->2" —(x+1)(x-2) x->2" —(x+1)

lim = lim(vm+2 +m-10x) =+/m+2 +m-20

X—2" X—2"

Ham sé f(x) lién tuc tai diém
X, =2< lim f(x) = lim f(x)= f(2) ©Vm+2+m-20=-16
x—2" X—2~

sSm=2

<:>\/m+2:4—m<:>{

m<4 {ms4

2 _ A _ —
m—-9m+14=0 m=2vm=7

® BAI TAP AP DUNG

Bail.  Xéttinh lién tuc cua cac ham sd sau tai cac diém dugc chi ra;

x?-3-1

LF0)=4" 7 MMX#2 it x, = 2. Ps: Lién tuc
2X—2 khi x=2
2-7x+5x* —x* .

kh 2 . -

2. T(x)= x?—3x+2 X7 tai diém x, =2. Ps: Lién tuc
1 khi x=2
2
X +3X+2 khi x£-1 . N

3. f(x)=1 —x-1 tai diém x, =-1. Ds: Lién tuc
X% +2X khi x=-1

Bai 2.  Xéttinh lién tuc cua cac ham sd sau tai cac diém dugc chi ra;

3)(2——2x—1 khi x <1
1. f(x)= x—1 tai diém x, =1. Ps: Lién tuc
2X+2 khi x>1
2 J—
XZLX;’ khi x>1
2. y=1f(x)= JXL)“ tai diém x, =1. Ps: Khong lién tuc
VXHLET i x<1
3
M khi x> 4
3. f(X)=1 J/x+5-3 tai diém x, = 4. Ps: Lién tuc

—4xX +46 khi x<4

Bai3.  Tim cac gia trj thuc cia tham s6 m dé ham céc ham sé sau lién tuc tai cac diém dugc chi ra:

x> —5x?+7x-3 Khi x 21 1
1. f(x)= x2 -1 tai diém x, =1. Ds:m:-E
2m+1 khi x=1

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !

PageS



Tai liéu tw hoc danh cho HS Lop 11

GIO1 HAN VA LIEN TUC

2. f(x)=

3. f(x)=

4. f(x)=

—"1+X_ v1-x khi x =0
Z lién tuc tai diém x, =0.
Sm+2—X khix=0
X+2
3 p—
N6+X=2 ks o
X—2 lién tuc tai diem x, =2.
2X—m khi x=2
3 J— —
VI2X=4-2 kel .
x-1 lién tuc tai diem x, =1.

m?x2 +8 +2mx  khi x=1

})s:mz1
5

Ds:m=£
12

Ps: m=-1

Bai 4.
x* -8 .
— kh 2 ,
1L f(0)={2¢-x-6 "7 tai diém x, =2.
mx +10 khi x<2
Nax—lol i —
2. f(x)=9x*+2x-3 lién tuc tai diem x, =1.
X+m khi x <1
[2x* ~7x+6|
7 B = Tihix<2 7
3.mdé f(x)={ X2 lién tuc tai diém x, =2.
m+ X hix>2
X+2
3Xx—3+[x-1V5x*+4 .
2| ! khi x <1 )
4. f(x)= X —2x+1 lién tuc tai diém x, =1.
m2+lx—3m khi x >1
—"7_3)(_4 khi x > -3
5. f(x)=4 27VI=X lién tuc tai diém x, = 3.
m2—2mx—g khi x< -3
3—X .
——————— khix>3
[ 2 5
6. f(x)= S-Vx“+16 lién tuc tai diém x, =3.
m(x+m+l) khi x<3
3
3(x2—4) _
—_ khix>2 .. o
7. f(X)=4x+2-x lién tyc tai diem x, = 2.
Jm+2+m-10x khix<2

Ps:

Ps:

Ps:

Ps:

Ps:

Tim cac gia tri thuc cua tham s6 m dé ham cac ham sé sau lién tuc tai cac diém duoc chi ra:

29
m=——

7

3
m=——

4

3
m=——

4
m=1hoic m=2

m=0 hodc m=6

m=-5 hoac m=1

Fb: ThayTrongDGL
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©LO0I GIAI

Bai 1.

Bai 2.

VX371 o
1. Xét tinh lién tuc ciaham sé f(X)={~ x_2 % tai diém x, =2.

2x—-2 khi x=2
Taco f(x,)=f(2)=2

lim 100 =lim =371 jim x4 _lim—X*2
X2 o2 X=2 22(x=_2)(WXP-3+]) PP -3+l
Suyra f(2)=lim f(x) nén ham s6 f(x) lién tuc tai diém x, = 2.
2-7X+5x* =x° .
ol 1A Y khi x=2 . ..,
2. Xét tinh lién tuc cia ham so f(x) = X —3x+2 tai diem x, =2.
1 khi x=2

Taco f(x)=f(2)=1

2-Tx+5x° =X . (x=2)(-x*+3x-1) . —x*+3x-1
=lim =lim =

lim f(x)=lim > 1
X—2 X—2 X —3x+2 X—2 (X—Z)(X—l) X—2 X -1
Suyra f(2)=lim f(x) nén ham s6 f(x) lién tuc tai diém x, = 2.
2
N o X2 i w1 L
3. Xéttinh liéntuc ctahamso f(x)=< —x-1 tai diem x, =-1.

X° 42X khi x=-1
Taco f(x,)=f(-)=-1

2
lim f(X): ||mw: ||mwz ||mXL2:
x——-1 x>-1  —x—1 x——1 —(X _|_]_) x>-1 -1

-1
Suyra f(-1)=lim f(x) nén ham s6 f(x) lién tuc tai diém x, =—1.
x*—3x-4

1. Xét tinh lién tuc caaham s6 f(x) =< /x+5-3
—4X+46 khi x<4

khi x>4 .
tai diem x, =4.

Taco f(x,)="f(4)=30
lim f(x)=lim(—4x+46) =30
X—4" X—4"

2_ - —
lim £ = lim X 23X =4 _ ji XA+ DEx+5+3)
x—>4* x—>4" */X+5—3 Xesd* X_4

Suy ra f(4)=lim f(x) = lim f(x) nén ham s6 f(x) lién tuc tai diém x, = 4.

= lim(x+1)(vx+5+3) =30
x—4"

3x*—2x-1 .
A Y L X —— =  khix<1l ...,
2. Xét tinh lién tuc cuia ham so f(x) = x—1 tai diém x, =1.
2X+2 khi x>1

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !

Page7



Tai liéu tw hoc danh cho HS Lop 11 GIO1 HAN VA LIEN TUC

Bai 3.

Taco f(x)=f(1)=4

2_ 9y —
32X SEDCXED i3k =4

lim £ (x)= lim(2x+2) = 4 lim f (x) = lim
x—1* X—1* x—1 x—1 X=1 x—1 X — x—1

Suyra f(1)=lim f(x)=lim f(x) nénhamsd f(x) lién tuc tai diém x, =1.
x—1" x—1"

2 —
XZLX;’ khi x>1
3. Xét tinh lién tuc caa ham sé y = f (x) = jﬂ‘ tai didm x, =1.
AT i x<1
3
Taco f(x)= f(1)=‘/§3+7

lim £ (x) = lim ““31*7 - */53”
x—1" x—1"

: X +2x=3 . (x=D)(x+3) . x+3 4
X1 o1 X4 X—2 o (X=D(X+2) x1'x+2 3

Suy ra f (1) =lim f(x) = lim £ (x) nén ham s6 f(x) khong lién tuc tai diém x, =1.

w khi x> 4
4. Xét tinh lién tuc ciaham sé f (x) =4 /x+5-3 tai diém x, = 4.

—4X+ 46 khi x<4
Taco f(x,)="f(4)=30
lim f(x)=lim(—4x+46) =30
X—4"

X—4"

2_ - —_—
lim £ = lim X 23X =4 _ ji XA+ DEx+5+3)
e x4 \[X+5-3 4 X—4

Suy ra f (4) = lim f (x) = lim f(x) nén ham s f(x) lién tuc tai diém x, =4.

= lim(x+1)(vx+5+3) =30
x—4"

x> —5x*+7x-3 .
R g khi x=1 . ..,
1. Tim m dé hamso f(x)= x> -1 tai diem x, =1.
2m+1 khi x=1

Taco f(x,)=f(@)=2m+1

3 _ 2 _ N2y _
Iimf(x)zlimx 5X2 +7X 3:|imw:|im (x 1)(X+3):0
x—1 x—1 X -1 x—1 (X —1)(X+ ]_) x—1 X+1

Ham 6 (x) lién tuc tai diém x, =L lim () = f(1)<:>2m+1:0<:>m:—%.

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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NI+ x=NI-x khi x #0
2. Tim m déhamsb f(x)= Z lién tuc tai diém x, =0.
5m+——  khix=0
X+2

Taco: f (O) =-5m+2

V1+X—=+1=-x .. 2

lim f (x)=lim =lim :Iim;:1

X
x—0 x—0 X x—0 X( ,1+X+ fl_x) x—0 1+X+ l—X

Ham s6 lién tuc tai diém x, =0 khi va chi khi lim f (x)=f (O)<:>—5m+2:1<:>m=%

x—0

1
Vay m=—.
ay 5
43' —
- FET z MkthiZ R . 4e2
3. Tim m dehamso f(x)=4 x-2 lién tyc tai diem x, = 2.

2X—m khix=2
Tacd f(2)=4-m

3 —_— p—
lim  (x) =lim Y2 X =2 _ iy X=2 _lim 1 _1
. o X=2 Hz(x—2)($/(6+x)2+2§’/6+x+4) X”23/(6+x) +236+x+4 12
Ham s 1ién tuc tai diém x, =2 khi va chi khi fim f (x) = f(2)©4—m:$<:>m:g
47
Vay m=—~.
AT

3 — f—
VXZAZ2 izl

4. Timm dé f(x)= x—1 lién tyc tai diém x, =1.
Jm?*x® +8+2mx  khix=1
Tacod f(1)=vm*+8+2m

3 —_— —_— —
'fﬂf(x)z'xiﬂ\/lzi_f zz'fi'} 12(x2 1)
(x—l)(13/(12x—4) +2\3/12x—4+4)
=lim 12 =1

1 3l(12x—4) +2312x—4+4

Ham s6 lién tuc tai diém x, =1 khi va chi khi lim f (x)=f (1) eVm’+8+2m=1

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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1

m<—

1-2m>0 m< i 2
SS9, = 2 = =—lem=-1

m+8=(1-2m)" | 32 ame7=0 m=_

3

Vay m=-1.
x* -8 .
. . s X ———— kh 2., . ..

Bai 4. 1. Timm déhamsoé f(x)=<2x>-x—-6 x> tai diem x, =2.

mx +10 khi x<2
Taco f(x,)=f(2)=2m+10

lim f(x) = lim(mx+10) =2m+10
X—2"

X—2~

lim f(x) = lim — =
x—>2" -2 2X°—=X—6 =2 (X—2)(2x+3) x>2" 2X+3
Ham s f(x) lién tyuc tai diém

% =2 lim £(x) = lim f(x) = f(2)©2m+102%©m:_§

V2x-1-1
2. Tim m dé f(X)= X2 +2x-3
X+m khi x <1

KNEX>1 ian tuc tai diém x, =1.

Taco f(1)=1+m

L 2(x-1)

=lim

3 _ 2 2
X*—8 _"m(x 2)(x +2x+4)="mx +2x+4

12
>

2

lim f (x)=Ilim

oL o X2 42X—3 o1 (x-1)(x+3)(V2x=1+1) =1 (x+3)(v2x-1+1)

lim f (x)=lim(x+m)=1+m

x—1" x—1"

Ham s6 lién tuc tai diém x, =1 khi va chi khi

. . 1 3
lLrpf(x)—!Lrpf(x)—f(l)c>1+m—z<:>m——z
3
Vay m=——.
ay 2
‘2x2—7x+6 _

q B Tkhix<2 q
3.Timm dé f(x)={ X2 lién tyc tai diém x, =2.
m+1ZX Kknix>2

X+2

Taco f(2)=m—%

lim f (x)= lim (m+1_—xj= m-t
x—2* x—2* X+ 2 4

ANl

Fb: ThayTrongDGL Tai liéu bién soan va swu tam

Chuc cac em hoc tot !
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2X°—TX+6 2)(2x—-3 —(x— _
Iimf(x)zlimg i [(x=2)(2x=8) L —(x-2)(2x-3)
e X2 X—2 X2 X— X2 X—2
= lim (-2x+3)=-1

X—2~

Ham sb lién tuc tai diém x, = -3 khi va chi khi

X|Lm f(x )_XILrpf(x): f(2)e
3
Viy m=-2,
dy m=-2
3x— 3+|x 1v/5x* + 4
4. Timm dé f(x)= X*—2x+1
, 1
m*+=x-3m
3

Tach f(1)=m2+%—3m
i . , 1 » 1
lim f(x):llm(m +§x—3mj=m +§—3m

x—1" x—1"

3x 3+|x 1/5x* +4

1 3
m-==-lom=-=
4 4

<1
lién tuc tai diém x, =1.

khi x >1

x-1)(3-5x +4)

lim f

xI—T (X) X—>1 X2 —2x+1 X—>1 (X 1)2
|' (x—l)(B—\/5x2+) - a-Veeed /75x+

=1m =
Xx—1" ( X — 1)2 x—1"

—5(x—1)(x+1) —5(x+1)

=lim

Ham s6 lién tuc tai diém x, =1 khi va chi khi

lim f (x)=lim f (x)=

x—1" x—1"
Vay m=1hoac m=2.

J7-3x-4
5. Timm dé f(x)= 2—~1-x

khi x >

X*f(x—l)(3+\/5x2+4) ot 3++/5x* +4

f(1)<:>m2+%—3m=—g<:>m2—3m+2:0<:{

__5
3

m=1
m=2

-3

lién tuc tai diém x, =—3.

m? —2mx—g khi x <-3

Taco f(—3)=m2+6m—g

lim f(x)= Ilm( 2—2mx—g):m2+6m—g

X—>-3" X—>-3

Fb: ThayTrongDGL

Tai liéu bién soan va suu tam

Chuc cac em hoc tot !
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Tai liéu tw hoc danh cho HS Lop 11 GIO1 HAN VA LIEN TUC

lim f(x)= lim Y =¥ _ i B o ) I G e I

x—>-3" x->-3" 2 _J1—X s (X+3)<\/ﬂ+4) x—>-3" J7—=3x+4 2

Ham s6 lién tuc tai diém x, = -3 khi va chi khi

lim f(x)= lim f(x)=f(—3)<:>m2+6m—§:—§<:>m2+6m:0<:{m:0
X—>—-3" X—-3~ 2 2 m=—-6

Vay m=0 hoac m=-6.
3-X .
—— khix>3
2 — 2 - A . .’7
6. Tim m dé f(x)= S—VX"+16 lién tuc tai diem x, = 3.
g(x+m+1) khi x <3

Taco f (3):%(4+m).

lim f (x)=lim m(x+m+1):%(4+m).

x—3" X—3"
(3—x)(5+\/x2+16)  5+X*+16 5

. 3 .
lim f (x)=1 = = lim —"——
A ()= firy 5 a16 7 (3-0(3+x) v 3+x 3

Ham sé lién tuc tai diém x, =3 khi va chi khi

lim f (x)=Ilim f (x)=f(3) @%(4+m):g<:>m2+4m—5:0<:{m:1

x—3* x—3~ m=-5
Vay m=-5 hoac m=1.
3(x2 —4)

7. Timm dé f(X)= X+2 X

Jm+2+m-10x khix<2
Taco f(2)=vm+2+m-20.

lim f (x)= Iim(\/m+2+m—10x):\/m+2+m—20.

X—2" X—2"

khix>2 ., a2
lién tuc tai diem x, =2.

. e (x2-4) L 3(x-2) x+2)(m+x)
)= e T ) (xe))
~ lim 3+ 2 (V2 4x) - _16.

o2 —(x+1)

Ham sb lién tyc tai diém x, = 2 khi va chi khi

lim f (x)=lim f(x):f(2)©m24_m©{4—mzo

X—2" x—2* m+2=(4—m)2

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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GIO1 HAN VA LIEN TUC

m<4

m<4
=R S<dm=2<m=2.
m--9m+14=0
m=7

Vay m=2.

BAI TAP REN LUYEN

3
X2 hix -3
Bail.  Xéttinh lién tuc caa ham sé f (x)=1 2% +5%=3 tai diém X, =—3. DS: K lién tyc.
4+x .
—_— khix =-3
5
_ZX—2+8 khi x > —2
Bai2.  Xéttinh lién tuc ciahamsb f(x)=1{1-4x -3 tai diém x, = —2. PS: Lién tyc.
5x—2 khix <-2
ﬁ khix >3
Bai3.  Xéttinh lién tuc ciaham sb f(X) =14 x+1-2 tai diém x, =3. PS: Khong lién tuc.
2Xx+12  khix<3
x> -4 .
——— khix=2
Bai4.  Xéttinh lién tyc caa ham sé f (x)={ X~ V/Xx~10 tai diém X, =2. DS: Lién tuc.
_8x hix=2
3
(x-5)°+3 khix<5
Bai5.  Xéttinhliéntucciahamsé f(x)=3 y_5 _ tai diém x, =5. PS: Lién tuc.
—— khix>5
V2x-1-3
2 —
X+—X312 khi x # 3
Bai6.  Xéttinh lién tuc cuahamsd f(x)={  *~ tai diém x, =3. PS: Lién tuc.
X“+5 .
khix=3
x-1
NAX45-5 ok
Bai7.  Xéttinh lién tuc ciahamsé f(x)={ X3 tai diém X, =5. PS: Lién tuc.
2X .
— khix<5
25
VSXHL=VOZX yhix>1
Bai8.  Xéttinh lién tuc ciahamsb f(x)=1 _2x*+3x% —x tai diém x, =1. PS: Lién tuc.
-2x+1 khix <1
XN2—-x—-4 khix<2
.. e g x> —5Xx+6 .  ari "
Bai 9. Xét tinh lién tuc cta ham so f(x): ————— khix>2 taidiem X, =2. PS: Lién tuc.
X+2-2
-4 khix=2

Fb: ThayTrongDGL

Tai liéu bién soan va suu tam

Chuc cac em hoc tot !

Page13



Tai liéu tw hoc danh cho HS Lop 11

GIO1 HAN VA LIEN TUC

X? —3x+2 .
. T . —— khix>1 . "
Bai 10.  Xét tinh lién tuc cuaham so f (x)=1 Vx+8-3 tai diém x, =1. PS: Lién tuc.
XJ1-x-6  khix<1l
3 —
2X3+—X13 khix <1
Bai11. Tim m déhamsé f(x)={,6 > lién tyc tai diém x, =1. PS: m==+2.
(m*-1)x*+4
~—+ khix>1
X+2
X' —6x> -27 .
.. . P s g khix=-3 .. a2
Bai12. Tim m dehamso f (x)=4x®+3x*+x+3 * lien tuc tai diém x, =-3. DS: m:E
mx+3 khix =-3
x® —27 .
. . 2 . ——  kh " a2
Bai13. Tim m déhamso f (x)=12x*—4x—6 >3 ien tuc tai diem x, =3. PS: m=_3"
mx +8 khix<3
N \ o, X2 hixz2 .
Bail4. Tim m déhamsé f(x)=1/x+2-2 lien tuc tai diém x, =2.BS: m=2.
X+2m khix=2
2_

N B hixss /5
Bai 15. Tim m déhamso f (x)=4 X" —4x-5 lién tyc tai diem x, =5. PS: m=-—=
(x—5)2+m2 khix <5

® DANG 2. XET TINH LIEN TUC CUA HAM SO TREN TXP
Phwong phap giii:
Ham s lién tuc tai diem x =x, khi f(x,)=1lim f(x) hodc f(x,)=lim f(x)= lim f(x)
X—¥%g X=Xy~ X—Xo"
Dé cho xX=1x, X=X, x<x, X > x,
Cin tinh flx,) Pjgf (x) xl_h}l_ f(x) xl_h}l_f (x)
O ViDU
3
2XHXE3 i1
Vidu 1. Xéttinh lién tuc ciahamsé f (x)=4_ * . trén R
7 .
— khix=-1
3
DS: Liéntuctrén R .
Loi giai

+ Téap xéac dinh chahamsé1a D=R.

Page14
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Tai liéu tw hoc danh cho HS Lop 11 GIO1 HAN VA LIEN TUC

22X +x+3

x3+1

(—oo;—l) va (—1;+oo) ma no xac dinh.

+ Xét x=-1 thi f(x) la ham phén thirc hitu ti nén lién tuc trén cac khoang

+ Xét tinh lién tuc cua ham s6 f (x) tai x=-1

3 X+1)(2x*-=2x+3 2_
Taco Iimf(x)=|im2x :X+3=I' ( +)( - ): i wzz
x—-1 x——1 x°+1 x——1 (X + 1) ( X2 —X +1) x>-1 ¥X°—x4+1 3

Suy ra lim f (x)= f (—1) nén ham s da cho lién tuc tai x, =-1.

X—>—

+ Vay ham s6 di cho lién tuc trén R .

X* —4X+3
Vidy 2. Xéttinhlién tuc ciahamso f(x)=1 x-1
—/5-X khix <1

khix>1
t

A

ren R

DS: Liéntuctrén R .

Loi giai
+ Tap xac dinh caahams61a D=R.
o . . X*—4x+3 N i .
+V6i moi X, €(1;+00), lim f (x)=lim T - f (%,) Suy ra ham s6 da cho lién tuc trén
X—%g X—%g X — .

khoang (1;+ ).

+ Vi moi x, € (—o0;1), tacolim f (x) = Iim(—\/5—x)=—,/5—x0 = f(X,) Suy raham sb da

X=Xy X=Xy

cho lién tuc trén khoang (—o0;1).

+ Xét tinh lién tuc cia ham s tai x =1

f(1)=—/5-1=2.
-l ()= lim(—~/=5x) -2

- lim f (x) = Iimwz lim(x-3)=-2.

x—1* x—1* X—=1 x—1*

Suy ra lim f (x)=lim f (x)= f (1) nén ham s6 da cho lién tuc tai x=1.

x—1" x—1"

Vay ham sb da cho lién tuc trén R .

X*+X—6 :
. . khix>2
Vidu3. Tima déhamsd f(x)=1Vx+2-+/3x-2 lientuctrén R.  PS: a=-11.
(2x—3)2+a khix <2

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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Tai liéu tw hoc danh cho HS Lop 11 GIO1 HAN VA LIEN TUC

Loi giai
Véi ‘v’Xe(—oo;Z) ta co:

X +X,—6
- f(x,)= g0 .
(%) JXo+2—43% 2

- XILnxw0 f (x):XILnXI[(Zx—3)2+a}:(2xo—3)2+a.
Suy ra )!I_)I’)r(]o f (x)= f (%) nén ham s lién tyc trén khoang (—o0;2).
V6i Vxe(2;+x)taco

- f(x)=(2%-3) +a.

- lim f (x):XILnXl[(Zx—3)2+a}:(2xo—3)2+a.

Suy ra lim f (x)= f (X, ) nén ham s lién tuc trén khoang (2;+ o).

X=Xy
Lai co:
- f(2)=1+a.
2 —
im £ (x)= lim X0 _ 40,
o2 o2 X +2 —3x—2

- lim f (x)=lim [(2x—3)2+a}:1+a.

X—2~ X—2~
Khi d6 ham s6 lién tuc trén R thi s& lién tuc tai x =2 khi va chi khi

lim f (x)=lim f (x)=f(2)<-10=1+a.

x—2" Xx—2~
Suy ra a=-11 la gia tri can tim.
® BAI TAP AP DUNG

2% +6X° +Xx+3

N o "y khix=-3
Bai 1.  Xéttinh lién tuc ciaham s6 f(x)= X+3 trén R .
19 khi x = 3
Loi gidi
Tap xac dinh ciahams6la D=R.
3 2
-Xét x#-3 thi f (x)= 2O X3 15 pam phan thirc hitu i nén lién tyc trén céc khoang

X+3
(—0;—3) va (—3;+) mano xac dinh.

- Xét tinh lién tuc cua ham sé f (x) tai x=-3

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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Tai liéu tw hoc danh cho HS Lop 11 GIO1 HAN VA LIEN TUC

Bai 2.

Bai 3.

31 6x2 x+3)(2x* +1
lim f(x)= lim 2O X3 _ iy (r3)(@2+t) (2x* +1)=19.
x—>(-3) x—>(-3) Xx—3 x—>(-3) X+3 x—>(-3)

Suyra lim f(x)= f(-3) nénham sb da cho lién tuc tai x=-3.

x—(-3)
Vay ham sb da cho lién tuc trén R .

x> —5X+6
Xét tinh lién tuc ciaham sé f (x)=< 2x*-16
2—-X khix>2

khi 2
1X< trén R .

Léi giai
Tap xac dinh D=R.

2
- Vi moi X, e(—w;Z),XILrIIOf(x):XILrDO%_)(lJ?: (%)-

Suy ra ham s6 da cho lién tuc trén khoang (-0;2).

- Vi moi x; €(2;+00), lim f (X)=1lim(2—-x)=2—x,=f (x,).
X=X —Xo

Suy ra ham s6 da cho lién tuc trén khoang (2;+o0).
- Xét tinh lién tuc cua ham sé tai x =2
0 f(2)=0.

x2—5x+6_Iim (x=2)(x=3) . x-3 1

0 lim f(x)= lim = = m o4
Jim £ (x)= lim 2x° =16 o2 2(x=2)(x*+2x+4) 2 2(X’+2x+4) 24

0 lim f(x)=lim(2-x)=0.

x—2" x—2*

Suy ra ham s6 khéng lién tuc tai x=2.

Mkhihﬁ_l
Tim a dé f(x)=1x*+x2+x+1 lién tuc trén R .

a’ khix=-1

Loi giai
: 2X° —x-3 ., Aot e n A N
Taco voi x=1 thif f(x)=———-——— laham phan thic hiru ti nén né lién tyc trén ting
X7+ X +Xx+1
khoang ma né xac dinh. Lai c0
- f(-1)=2a’.
2 _xX— X+1)(2x-3 -

- |imf(x)=|im32X2—X3=|im( )(2x=3) . 22X 3_.5
x>-1 XX xHD 0T (x+1)(X 1) o Ix Al 2

Khi d6 ham s6 lién tuc trén R thi s& lién tuc tai x =—1 khi va chi khi

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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Hmf(x):f(—nczaszz—g.

x—-1

f S n i a
Suyraa=3 -5 la gia tri can tim.

BAI TAP REN LUYEN

3 —
ﬁ L khix>1
Bai 1.  Xéttinh lién tuc cua ham sé f(x)= X-1 lién tuc trén R .
NIZX42 i<t
X+2
XHSX s 0
Bai2. Timm dé f(x)=4x-1-1 lién tuc trén R .
m+2 khix<0
x? -1 .
Bais. Timmdé f (=1l ¥* L ien tyetren R .
cosm khix=-1
3 — —_—
N \ . VXZ242X7 it )
Bai4. Timm dé f(x)= X —1 lién tuc trén R,
3m-2 khix=1
N \ . M¥HIEL hixso )
Bai5. Timm dé f(x)= X lién tuc trén R .
2x*+3m+1 khi x<0

® DANG 3. CHUNG MINH PHUONG TRINH CO NGHIEM

Phuong phap giai:

- Dé chimng minh phuong trinh f (x)=0 co it nhat mot nghiém trén D, ta ching minh ham s6
f (x) liéntuc trén D vaco haisé a,be D saocho f(a).f(b)<O0.
- B¢ ching minh phuong trinh f (x)=0 c6 k nghiém trén D, ta ching minh ham s6 f (x) lién tuc
trén D va ton tai k khoang roi nhau (a;a,,) véi i=1;2;.;k nim trong D sao cho
f(a).f(a.,)<0.
ChU y: Ham s6 da thikc lién tuc trén R . Ham s6 phdn thirc va lwong gidc lién tuc trén
tng khoang xdc dinh cua chung.

Khi ham so da lién tuc trén R roi, sé lieent uc trén moi khoang (@, ;a;,,) ma ta can tim.

@ ViDU

Vidy 1. Chimg minh phuong trinh 4x°—8x* +1=0 c6 nghiém trong khoang (-1;2).

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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Loi giai
-bat f(x)=4x>-8x*+1 va f(x) la ham da thic nén lién tyc trén R, suy ra lién tuc trén
[-1;2].
C[f(-1)=-11
-Tach f(2)=1 = f(-1).f(2)=-11<0=3x, e(-1;2): f (%) =0,

Nghia la phuong trnhf f (x)=4x>-8x"+1=0 c6 it nht mot nghiém trong khoang (-1;2).

Vidu 2.

Chimg minh phuong trinh x* —3x+1 c6 dung ba nghiém phan biét.

Loi giai
bat f(x)=x-3x+1va f(x) la ham da thic nén lién tyc trén R, suy ra ham sb lién tuc trén

cac doan [-2;0];[0;1];[1;2].

f(-1)=-1 ,
-Taco {f EO)) . = f(-2).f(0)=-1<0= phuong trinh f (x)=x*—-3x+1=0 c6 it nhat

mot nghiém thugc khoang (—2;0). (1)

f(0)=1 .
-Tacé {f El)) l:> f(0).f (1)=-1<0= phuong trinh f (x)=x’—-3x+1=0 c6 it nhat mot

nghiém thudc khoang (0;1). (2)

f(2)=3
mot nghiém thugc khoang (1;2). (3)

f(l)=-1 .
-Taco { @) = f(1).f (2)=—3<0= phuong trinh f (x)=x>-3x+1=0 c6 it nhat

Tt (1),(2),(3) suy ra phuong trinh c6 it nhét ba nghiém phén biét thudc cac khoang (-2;0),
(0;1), (1;2). Ma f(x)la da thirc bac ba nén phuong trinh f (x)=0 c6 tbi da ba nghiém. Suy

ra phuong trinh da cho c6 diing ba nghi¢ém phéan biét.
Chu ¥: Véi sw hé tro cua chitc nang mode 7trong casio, ta dé dang tim dwoc cac khodng
(-2;0), (0;1), (1;2) nhu trén. Cong viéc con lgi la trinh bay sao cho diing ngon ngit.

Vidu 3.

Chutng minh rang phuong trinh x* +x+1=0 ¢6 it nhat mot nghiém am 16n hon —1.

Léi giai
bat f(x)=x*+x+1,vi f(x) 1a ham da thic nén lién tuc trén R, suy ra ham sb lién tuc trén

doan [-1;0].

f(-1)=-1 ,
Taco {f EO)) . = f(-1).f (0)=—1< 0= phuong trinh f (x)=0 c6 it nhat mot nghiém

thuoc khoang (-1;0).

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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Suy ra phuong trinh f (x)=0 ¢ it nhat mot nghiém &m 16n hon 1.

Vi du 4.

Chutng minh rang phuong trinh x° +5x* —2 =0 ¢4 it nhat hai nghiém.

Loi giai
bt f(x)=x*+5x*-2, f(x) laham da thirc trén R, suy ra ham sé lién tuc trén doan [-1;0]
; [0:1]

f(-1)=2 .
-Taco {f EO)) 2:> f(-1).f (0)=-4 <0= phuong trinh f (x)=0 c6 it nhat mot nghiém

thugc khoang (-1;0). (1)
f(0)=-2
f(1)=4
nghiém thudc khoang (0;1). (2)

- Tuong tu { f (-1).f (0)=-8<0=> phuong trinh f(x)=0 c0 it nhat mot

Tir (1) va (2) ta suy ra phuong trinh f (x)=0 ¢6 it nhat hai nghiém.

Vidu 5.

Chting minh rang phuong trinh 4x* +2x* —x—3=0 ¢0 it nhat hai nghiém.

Léi giai
bat f(x)=4x"+2x*-x-3, f(x) la ham da thic trén R, suy ra ham sé lién tuc trén doan
[-1;0], [0;1].

Jf(-1)=4 A .
-Taco f(0)= 3:> f(-1).f (0)=—12<0=> phuong trinh f (x)=0 c6 it nhat mot nghiém
thugc khoang (-1;0). (1)
f(0)=-3
f(1)=2
nghiém thudc khoang (0;1). (2)

- Tuong tu { f (-1).f (0)=-6<0= phuong trinh f(x)=0 c0 it nhat mot

Tur (1) va (2) ta suy ra phuong trinh f (x)=0 c6 it nhat hai nghiém.

Vi du 6.

Ching minh réng phuong trinh (1-m?)x® —3x—~1=0 ludn c6 nghiém véi moi m .

Loi gii
Pat f(x):(l—mz)x5—3x—1 va f(x) 1a ham da thic lién tuc trén R = f (x) lién tuc trén
doan [-1;0].

Taco {f(—l):m2+1:> f(-1).f(0)<0=13x,e(-1;0): f (x,)=0.

Do d6 phuong trinh f (x)=0 ludn cé nghiém véi moi m (dpem).

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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Chu y: Do vsi bai toan chiza tham s6 m, ta chon khoang (a;b)sao cho tai vi tri ava b triét

tiéu di mhogc 1a biéu thite luén dwong hodc ludn am dira vao kinh nghiém nguoi gidi toan.
M6t s6 trieong hop sir dung dau tam thirc bdc hai dé danh gid, tirc

a>0

0 aX2+bX+C>O,VXeR<:>{ .
A<0

a<0

[ ax’+bx+c<0,VxeR < .
A<O

Vidu 7. Chang minh rang phuong trinh x* +mx? —2mx—1=0 c6 nghiém véi moi m .

Loi giai
bat f(x)=x"+mx*—2mx—1va f(x) la ham da thuc lién tyc trén R = f (x) lién tuc trén
doan [0;2].

f(0)=-1
Taco {f EZ; = f(-1).f (2) =—15= phuong trinh f (x)=0ludn cé nghiém va&i moi m.

Vidu 8. Ching minh rang phuong trinh m(x—2)(x—3)+2m-5=0 c6 nghiém véi moi m.

Loi giai
bat f(x)=m(x-2)(x-3)2x—5 va f(x) la ham da thuc lién tyc trén R = f (x) lién tuc
trén doan [2;3].

f(2)=-1
Taco {f 23; . = f(2).f (3)=—1= phuong trinh f (x)=0luén cé nghiém véi moi m .

Vidu9. Ching minh phuong trinh (x—a)(x—b)+(x-b)(x—c)+(x—c)(x—a)=0 c6 it nhat mot

nghiém vai moi sd thuc a, b, c.

Loi giai
bat f(x)=(x—a)(x—b)+(x—-b)(x—c)+(x—c)(x—a). Vi f(x) la ham da thuc nén s¢ lién
tuc trén R . Khdng mat tinh tdng quét, c6 thé gia sir a<b<c.
-Néu a=b hoic b=c thi f(b)=(b-a)(b-c), suy ra phuong trinh c6 nghiém x =b.
f(a)=(a-b)(a-c)>0
f(b)=(b-a)(b-c)<0
nhat mot nghiém trong khoang (a;b).

- Néu a<b<c thi { f(a).f (b)<0. Do d6 phuong trinh c6 it

Suy ra phuong trinh ¢6 it nhat mot nghiém (dpem).

Vi du 10. Cho ba s6 a, b, ¢ thoa midn hé thac 2a+3b+6c=0. Chitng minh rang phuong trinh
ax® +bx+c =0 c6 it nhit mot nghiém thudc khoang (0;1).

Léi giai

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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bat f(x)=ax’+bx+c va f(x) 1a ham da thuc nén lién tyc trén R .

2a+3b+6¢c=0

-Taco f(0)=c vacé
(0)=cv f(Z]=ﬂa+gb+c:g(2a+3b+60)——:—
3) 9 3 3

-Néu c=0thi f (%J =0, suy ra phuong trinh c6 nghiém x :%e(o;l) :

X < , 2 C2
-Néu c=0 thitaco f(O).f 3 :—€<O

= f (x)=0 c6 nghiém x=ae(0;§)c(0;1).

Vay phuong trinh ¢ it nhat mot nghiém thugc khoang (0;1).

Vi du 11.

Cho ham sé f (x)=x’-3x*—1. Chitng minh rang phuong trinh c6 nghiém x, (3;4). Khong

tinh f({’/%) va f (l+§/£) , chitng minh ring x, >1+3/36.

Loi gidi
Ta co:
f(3)=3-35 _1=_1}:> f(3).f (4)=-15<0.
f(4)=4°-3.4°-1=15
Suy ra phuong trinh c6 nghiém x, € (3;4).
Taco f(x)=x*-3x*-1=(x-1)"-3(x-1)-3.

Vi X, la nghiém cua phuong trinh f (x)=0 néntacé f(x,)=0

& (% -1)’~3(x,~1)-3=0.

bit a=x,—1 va x, €(3;4)= a €(2;3). Khi do, ta c6
a®-30-3=0=a°=3a+322:92 =6Ja < a’® 2360 = a’ 236 a>336.
Dau “=" xay ra khi va chi khi 3¢ =3 < a=1¢(2;3).

Do d6, déu “=" khong xay ra, tirc 1a ta luén c6 a > /36 = x, —1> /36 < x, >1+3/36.
Suy ra diéu phai chang minh.

® BAI TAP AP DUNG

Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai 5.

Bai 6.

Chitng minh phuong trinh (m? + ) —4x+m?+1=0 c6 ba nghiém phan biét.
Chirng minh phuong trinh (1—m)x® +9mx* —=16x—m =0 c6 it nhét hai nghiém phan biét.

Ching minh phuong trinh (m* —m+3)x*" —2x—4=0 c6 it nhat mot nghiém am véi moi m.

(
Chirng minh phuong trinh (4m+1)x* —(m+1)x+m=0 c6 nghiém v&i moi m.
Chung minh phwong trinh (m3 1)( X2 — )(x+2)2002 +2x+3=0 c6 nghiém v&i moi m.

Chirng minh phuong trinh (m? +1) —4x+m?+1=0 c6 ba nghiém phan biét.

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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Bai 7. Chung minh ring phuong trinh m(x—1)(x®—4x)+x*-3x+1=0 c it nhét ba nghiem.
Bai8. Cho o va g thoa min O<a <. Chang minh ring phuong trinh sau c6 nghiém
asin®a+ Bsin® g—a® - °

a+f

sin® x—x =

Bai9. Chung minh rang néu E+9+£=O, (k>n>m>0) va km<n®? thi phuong trinh
n m

ax? +bx+c =0 c6 nghiém thudc khoang (0;1).

®L 01 GIAl
Bail. Dbat f(x):(m2+1)x3—2m2x2—4x+m2+1, f(x) lién tuc véi moi x e R.

( m® +1).0°~2m*.0° = 4.0+ m’ +1=m’ +1>0;
1)=(m’+1).1° - 2m*.1* = 4.1+ m’ +1=-2<0;
2)=(m’+1).2°-2m*.2° ~4.2+m* +1=m’ +1>0.
Ta thdy f(-3).f(0)<0; f(0).f(1)<0; f(1).f(2)<0 nén phuong trinh
(m*+1)x° —2m?x* —4x+m’ +1=0 c6 it nhat 1 nghiém trong khoang (-3;0), it nhét 1 nghiem
trong khoang (0;1), it nhat 1 nghiém trong khoang (1;2).
Vay phuong trinh (m* +1)x* = 2m*x* —4x+m’ +1=0 c6 it nhat 3 nghiém phan biét.

Bai2. Pat f(x)=(1-m)x°+9mx*>-16x—m, f(x) liéntuctrén R.
Truong hop 1: m=0, ta c6 phuong trinh x° —16x=0 c6 nghiém x € {0;+2} .
Vay véi m=0 thi phuong trinh (1-m)x® +9mx® —~16x—m =0 c0 it nhat hai nghiém phan biét.
Truong hop 2: m=0, ta co:
f(-2)=(1-m)(-2)" +9m(-2)’ ~16.(-2)-m=67m;
f(0)=(1-m).0° +9m.0* -16.0-m =—m;
f(2)=(1-m).2° +9m.2* ~16.2—m =-3m.
Tathdy f(-2).f(0)=-67m?<0, f(0).f(2)=-3m*<0 véimoi m=0.
Suy ra phuong trinh (1-m)x® +9mx* —-16x—m=0 c0 it nhat 1 nghi¢m trong khoang (-2;0),
it nhat 1 nghiém trong khoang (0;2).
Vay phuong trinh (1—-m)x® +9mx* —16x—m =0 c6 it nhat hai nghiém phén biét.

Bai3.  Dat f(x)=(m’-m+3)x""-2x-4, f(x) liéntyctrén R.
Xét f(-2)=(m’-m+3)(-2)" -2.(-2)-4=(m*-m+3).4">0.
Xét f(0)=(m*-m+3).0" -2.0-4=-4<0.
Tathdy f(-2).f(0)<0 véi moi m=0.

Fb: ThayTrongDGL Tai liéu bién soan va swu tam Chtc cac em hoc tot !
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Bai 4.

Bai 5.

Bai 6.

Bai 7.

Suy ra phuong trinh (m® —m+3)x*" —2x—4=0 c6 it nhit 1 nghi¢m trong khoang (-2;0).
Vay phuong trinh (M’ —m+3)x*" —2x—4=0 c6 it nhat mot nghiém am.

Truong hop 1: m=0, ta c6 phuong trinh x* —x=0 ludn c6 nghiém x=0; x=+1.

Truong hop 2: m=0.

bat f(x)=(4m+1)x’—(m+1)x+m, f(x) liéntuc véi moi xeR.

Co:

f (-1)=(4m+1)(-1)’ —(m+1)(~1)+m=-2m;

f(0)=(4m+1).0°~(m+1).0+m=m.

Ta thiy f(-1).f (0)=-2m? <0 nén phuong trinh (4m+1)x*—(m+1)x+m=0 c6 it nhat 1
nghiém trong khoang (-1;0).

Vay phuong trinh (4m+1)x°* —(m+1)x+m=0 c6 nghiém v&i moi m.

Pat f(x)=(m’—1)(x** -1)(x+2)"" +2x+3, f(x) lién tuc véi moi x e R.
Xét f(-2)=(m-1)| (-2 -1|[(-2)+2]™ +2(-2)+3=-1.
Xét f(1)=(m*-1)(1"*" -1)(1+2)™ +2.1+3=5.

Tathdy f(-2).f(1)=-1.5=-5<0 véimoi m.

2002

Suy ra phuong trinh (m3 —1)(x2°°1—1)(x+2) +2x+3=0 cd it nhat 1 nghiém trong khoang

(-2;1).

Vay phuong trinh (m3 —1)(x2°°l —1)(x + 2)2002 +2x+3=0 c6 nghiém véi moi m .

Pt f(x):(m2+1)x3—2m2x2—4x+m2+1, f (x) lién tuc véi moi x e R.

f(=8)=(m’+1).(-3)’ —2m’ (-3)° —4.(=3)+m’ +1=—44m’ ~14 < 0;

(
f(0)=(m?+1).0° ~2m*.0* ~4.0+ m* +1=m* +1>0;
(1)=(m*+1).8—2m*.1* 4.1+ m* +1=-2<0;

(2)=(m*+1).2° -2m* 2> =42+ m’ +1=m’+1>0.
Ta thdy f(-3).f(0)<0, f(0).f(1)<0, f(1).f(2)<0. Suy ra phuong trinh
(m*+1)x° —2m?x* —4x+m’ +1=0 c6 it nhat 1 nghiém trong khoang (-3;0), it nhét 1 nghiem
trong khoang (0;1), it nhat 1 nghiém trong khoang (1;2).

Vay phuong trinh (m” +1)x° - 2m°x* - 4x+m’ +1=0 c6 ba nghiém phan biét.
Dt f(x)= m(x—l)(x3 —4x)+ x*—3x+1, f(x) lién tuc voi moi x e R.

Co:

f(-2)= m(_z_l)[(_zf _4.(_2)]+(_2)3 ~3.(-2)+1=-1;

f(0)=m(0-1)(0°-4.0)+0°-3.0+1=1;
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f(1)=m(1-1)(*-4.1)+1°-3.1+1=-1;
f(2)=m(2-1)(2°-4.2)+2°-3.2+1=1.
Ta thdy f(-2).f(0)<0, f(0).f(1)<0, f(1).f(2)<0 nén phuong trinh
m(x—1)(x’ —4x)+x* —3x+1=0 co it nhat 1 nghiém trong khoang (-2;0), it nhat 1 nghiém
trong khoang (0;1), it nhat 1 nghiém trong khoang (1;2).

Vay phuong trinh m(x—1)(x* —4x)+x* =3x+1=0 c6 it nhat ba nghi¢m.
asin®a+ Bsin® f—a® -

a+pf

Taco lim f(x)=+o0 nén ton tai m<0 sao cho f(m)>0.

X—>—00

2
Bai8.  Pat f(x)=sin®x—x- P ,ham s f(x) lién tuc trén R .

Ma lim f (x)=—-o néntdntai M >0 saocho f(M)<O0.

Do d6, ham so f (x) lién tuc trén [m;M] va f(m).f (M)<0 nén phuong trinh f(x)=0 c6
nghiém.
Bai9.  Xét phuong trinh ax* +bx+c=0 (1).

bat f(x)=ax’+bx+c thi f(x) liéntyctrén R.

2
Taco f(0)=c; f[njza.n—z+b.ﬂ+c.
k K k

2 2 2
Suy ra f(O).f(E]=c n—(§+9+£j+c R | SV L (do E+9+£=0).
k kilk n m km km Kk n m

2 2
Vic¢?20; n?=km>0 = >1, do do f(O).f(E]=cz 1-1 | <o,
km k km

- Vi ¢ =0 phuong trinh da cho tr¢ thanh ax® +bx=0. Suy ra x =0 hodc ax+b=0 (2).

+Néu a=0 thitir c=a=0 va diéu kién E+9+£:o suy ra b=0. Khi d6 phuong trinh (2)
n m
co nghiém 1a vx e R, suy ra phuong trinh (1) c6 nghiém x e(0;1).

+Néu a=0 thi b=0 (vinéu b=0, c=0 thi tir diéu kién E+E+£:O suy ra a=0), suy ra
n m

phuong trinh (2) c6 nghiém x=—2. Khi d6 tir didu kien 24245 -0; k>n>m>0 va
a n m

c=0 suyra x:—E:Ee(O;l). Do d6 phuong trinh (1) c6 nghiém x €(0;1).
a
. .n n T .
- Vi 1—k—:0 = f M :O:E la nghiém thudc (0;1).

m
2

- Vi c#0 va 1—£—¢0:» f(0).f[£j<o thi f(x) c6 it nhét 1 nghiem thuac (ogj Ma
m
(O;ch(O;l) (vi O<E<l) nén phuong trinh (1) c6 nghiém x e (0;1).

Vay phuong trinh (1) lubn c6 nghiém x (0;1).
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BAI TAP REN LUYEN

Bail.  Chung minh raing phuong trinh x* —x® —2x? —15x—25=0 ¢ it nhat mot nghiém am va it nhat
mot nghiém duong.
bS: (-1;0); (3;4).

Bai2.  Chung minh rang phuong trinh x° +4x> —2=0 c6 ba nghiém trong khoang (—4;1).

o (B3 )

Bai3.  Chung minh ring phuong trinh x° —5x* +4x—1=0 c6 dang nim nghiém.

o (5 (3 (48] (oo
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