TRUONG THPT PHUOC LONG
TO TOAN

BAI TAP TU REN LUYEN O NHA DANH CHO HOQC SINH KHOI 11

GIGI HAN CUA HAM SO
+ Gioi han dac biét
> Giéi han hitu han: lim x=x, lim C =C (C la hdng s6)
X—>Xy X=Xy

> Gidi han v6 cuc, gidi han ¢ vo cuc:

lim X* =+o0,Vk >0 lim x€ =400, vk e N"va kchin  lim x¥ =—o0, vk e N"va k 1&
X—>+00 X—>—00 X—>—00

lim C=C lim C=C (C la hdang s6) lim %zO,Vk>0
X—>+00 X—>—00 X—to0 X

< Quy tic tinh gi6i han hitu han:
> Né&u lim f(x)=L; lim g(xX)=M thi
X=X X—Xg
lim [f(x)+g(X)]=L+M lim [f(x).9(x)]=LM lim = ) _ L
X—Xq X—Xq x=%, gx) M
(néu M=0)
> N&u f(x)=0 va lim f(x)=L thi L>0 va lim Jf(x) =L

X=X X—=Xo

> Néu lim f(x)=L thi I|m |f(x)| L |

X—>X,
* Quy tdc nay van diing khi X —+o0 hoiic X —>—0
% Pinhly: lim fX)=L < I|m f(x)_ lim f(x)=L

X=X, X5 XX
< Quy tic tinh gi6i han vé cuc:

L
> Dang — va Loo:Né&u lim f(x)=L #0 va lim g =+ hodc lim g() =—o thi

X—>Xg X—>Xg X—>Xg

+oo neu L >0, lim g(x) =+w
X—>Xq
¢ +oo neu L <0, lim g(x)=-w
lim 1) _g lim f(x).g(x) = X
x—X, g(X) X=X, —oo neu L>0, lim g(x)=-ow
X=X
—ooneu L <0, lim g(x) =+o
X—>Xg

> Dang L. :N€u lim f(x)=L =0 va I|m g(x) =0 thi
0 X—¥%, =%
400 neu L >0, g(x) >0
lim f(x) +o0 neu L <0, g(x) <0
x—X g(X) |—ooneulL>0,g(x)<0
—oneuL<0,g(x)>0
Vi du 1: Tinh cac giéi han sau:
a) lim (x* ~3x+5)=(-1)° -3,(-1)+5=9

X—>—1
by lim Xt _2+1_ 4
x>2 X—3 2-3
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2x-1 2.7-1
¢) lim
ol x12-2 T+2-2
Nhan xét: Néu ham s6 y = f (x) xdc dinh tai X =Xg thi

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

X—>Xg X—>Xg X—>Xo

=13

Vi du 2: Tinh cac giéi han sau:

a) lim (x —2x+1 = lim { (1 % j:|—+oo
X—>+00 X—>+00 X
. 3 2 1
vi lim x°=+4o00va lim ——2 —= =1-0+0=1>0
X—>+00 X—>+00 X X
b) lim (x —2x+1 lim {x3(1 % ﬂ —o
X—>—00 X—>—00 X
. 3 2 1
vi lim xX°=—w0ova lim|l-—+—= [=1-0+0=1>0
X—>—00 X—>+00 X2 X3
c) lim (—x4—x3+2): lim |:X4(—l—£+£4j:|:—oo
X——00 X——00 X X
vi lim x*=40va lim (—1—%+%)=—1—0+0=—1<0
X—>—0 X—>—00 X X
d) lim (\/x2+x+1—x)= lim (\/Xz[l‘l-l-i-izj—)(]:
X—>—00 X——00 X X

= lim [—x /1+1+%—XJ vikhi X ——o0 thi x<0 nén |X|=-
X—>—0 X X

i ( fl+1+——1j —1+0+0-1=-2<0
X—>—00 X X

lim x=—o0, lim
X—>—00

vi

Bai Tap 1: Tinh cac gidi han sau:
a) imWx2+5-3x+2)  b) lim (x? —2x+1)
X—2 X—>-3

lim (|x| 1+ 1+i2—xj
X—>—00 X X

2 _2x)

c) lim (x3 —4x

X—4"
x4
f) lim —
X—>-1 X" -1

i) lim (—x3 +3x2 - X)
X—>—0

m) lim (\/9x2 —5X+4 +X)

X—>—00

q lim (Vx*=2x=5-3x%+1)

X——00

3
d) lim 3X+3 &) lim X7 +2
X—>-3 X+4 x—>—2—3X+2
) lim [2x=4] h) lim (=x3+3x%—x)
x—>-5 X+2 X—>+00
k) lim (=2x3 —5x+4) D lim (x*=x%+4x-3)
X—>—00 X—>+00
n) lim (Vx2—4-2x+3) p) lim (V3x2—2x+1—x)
X—>+00 X—>—0
Vi du 3: Tinh cac giéi han sau:
. 2x+4 2(x+2) .2 2 -1
a) lim =——=Ilim —~ = L __ & _—=
x>-2x2 -4 x>-2(X+2)(x-2) x>-2x-2 -2-2 2
b) lim x*-3x-2 (X+1)(X —X= 2)_ i X2 —x—2
x>-1" X2 +4x+3 x> (X+1)(x+3) x> x+3
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Bai Tap 2: Tinh cdc gidi han dang vd dinh %:

Dang 1 (ti% thitc va mau thiic la da thiic)
Phuong phap: Khi tit thitc va mdu thite la da thiie, ta phdn tich cd tit, mdu thanh nhén tit, rit gon.
Chii y: Ta thudng sit dung luge @6 Hoocne d€ phén tich mot da thitc thanh nhan ti.

2 2 4 3 2
2 lim 2x 3 b) lim X 25x+4 ¢ lim 2X° —=5x+2 d) lim X 25x +4X
x=3 X —4X+3 x>1m x° -1 X—>2 3x —-x-10 x>1" 2X° —9x+7

2 3 3 2

d) lim ); X—-12 e) lim . x2+1 £ lim 32x 3 o) lim x4+3x +X+3
X—>4 x° —4x—-48 X=>=1X"+ X"+ X+1 x=3 X° 27 X—-3 x —6x%-27

3 3 2 _ By

hy lim &%) —1 ZX) Loy dim X +24X X225 im xz(z—iz) k) lim X +5x" ~5x-3

x—0  X°—2X x>-1" X 4+3x+2 x—0 3x x—3 3x-9

_ x3—3x%—2x+8
1) lim 3
X2 X°—-2x-4
Vi du 4: Tinh cac giéi han sau:

2
2 44 (\/x2+x+4—4)(\/x2+x+4+4) (\/x2+x+4) —4?

A X+ . .
Ve S (g)[fexeard) (o) xrare]
_lim X% +x—12 _lim (x—3)(x+4) _ lim X+4
X_’3(x2—9)(\/x2+x+4+4) X_’s(x—3)(x+3)(\/x2+x+4+4) X_’3(x+3)(\/x2+x+4+4)
3 3+4 _ 7

_(3+3)(M+4)_72

(1—\/1+3x)(1+ 1+3x)( X +x+4+2)
1+\/1+3x)

—3x( X +x+4+2)

by lim VI3 i

x>0 X2 4 x+4-2 X_’O_(\/x2+x+4—2)(\/x2+x+4+2)
2
[ (\/1+3x) }( X +x+4+2)
= lim > = lim >
0 0
- [(\/x +x+4) }1+ 1+3x) - (X +X)( 1+3X
3( X +x+4+2) —3(\/02+0+4+2)

8 (D) (e[ dis0)

&1 . (&—1)(\/%1)(%_%%/%1) . ((\/;)2_12j(§/x_2+§/§+1)
e o e R (e e
— lim (x—l)(?/x_2+§/§+1) \/_+\/;+1 \/_+\/_+1 3

ol (X—l)(\/;-i-l) ><—>1+ Jx+1 0 1+l T2

—

—3x( X +x+4+2)
lim

x—=0" X x+1)( \/1+3x)

Bai Tap 3: Tinh cdc gidi han dang vo dinh %:

Dang 2 (11t hodic mdu chita cdn thiic)
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Phuong phap

- Nhén cd tit va mdu vdi ciing mdt biéu thitc lién hop

- Pua vé dangl (néu cic bi€u thitc khong chira cin cling bc thi ta thém bst dé dua vé ciing bac)

2_
a) lim YHx =1 ) lim MX*1i-4
x—0 4% x—>5 2—+/X—
—_— —_— 2 J—
o imEE2 |.m_Jx+11

x->1" X“+x-2

VX% +1-1

x—0 4x3 + x% —2x

g) lim——— h) lim w
204 \x? +16 o V3X+3-42
3
\/3x+ X% +x+1 o lim (1—x)2—4x—1
x»z X2 —3X+2 x>0 \/9+x -3
m lim x—V2x+3 0 “mM—z
X—>32 \/Zx x—13x+7 =2
Nx-4 o lim x> —x—2
X—>8\/5X 13-3 x—2* \3/x+6—2
Vi du 5: Tinh cac gidi han sau:
2 2
X| 3—— _£
_ 3x-2 ( x] 37 3.0 3
a) lim 5 = lim —1: lim —1:—25
X—+o0 2X —1 xa+oox.(2_j x%+002_; -0
X

. X% —2x—1-3
c) lim 5
X—>—2 Xc =4
b lim J3x—3—+/4x-7
X—4 4 4x3

\/ —X+30-2+5-2x

i) lim 3
X—>-2" X" +8

D lim N2X+2 -x-1
x>l 3—44x+5

VAx2 —2x+14 +2x—6

o) lim 5
x—1 3X°—-5x+2

2
B lim XS+ X-2

X—— 2«/2x+12 + X

/ 2
m . (1+ +1 || / +—+1 —X /1+£+1
b) lim XX 22 jim = lim — X" _ jim X

X—>—00 X+1

X—>—00 (1 N 1 j
X

X—>—o0 (1+ )
X

X—>—o0 (1+ j
X

1+ 2 +1 1 2 1
- — T - l+—=+=
. X2 x) x2 X —1+0+0
lim 1 = lim 1 = =—
X—>—00 X(l_l_j X—>—00 1+7 1+O
X X
. > X khi X — 400
Chu y: \X :|X|= .
=X khi x — —o0
1
2 X— X2(1+) X —|x| 141 x+x/1+1
. X—VX°+1 . X . X . X
C) I|m 4—= I|m 4 = I|m 4—: ||m 4—
X—>—00 —aX X—>—00 X(_5j X—>—00 X(—5) X—>—00 X(_sj
X X X

x(1+ 1+1j 1
\f Y 1+, 1+=

X \/ J -
—lim Y im x _Lvlr0 -2

Xo3oo X(_5) o 4 0-5 5
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(x—1+ \/x2 +2x—1)(x—1— X2 +2x—1)

d) lim (x—1+\/x2+2x—1): lim

X—>—00

{(x ~1)? —(M)Z}

X0 (x—l— x2+2x—1)

[xz —2X +1—(x2 +2x—1)}

X0 x—l—\/x2+2x—1 X0 x—l—\/x2+2x—1

= |lim

—4X+2

X=>—0ox _1- \/x +2x-1

=)

x 1+X 1+——
\} X x2

—-4+0

Bai Téap 4: Tinh gii han dang =
o0

*[Nﬁ] QR T NS
X X X X X X

. X khi X — +o0
Chii y: =|x|= _
—X khi X — —©
3 _ 3 _
2 lim 2x+1 b lim x3+2x24 ¢ lim 4x2+5x 4
x—+0 3X — 2 x—>—0 —2X° +5X° +6 X—-0 —3X° — 25X — 2
4 3 2 2,y
) lim 3X :5x —4x e) lim >;+x212 p J_ J5
X0 2%° +5X 2x% +10x — 4 X—+0 X% —BX° +9 X—)+oo X—5
2,1 _Jx2
lim \/ -1 by lim 9x“+1-1 D lim 4X —X" +3x
x—+0 3X+1 x——o  2X+1 X—>—00 3x+1
g \/4x +2—\/x2+3x . (4x—1)3(3x2+2x+1) oxx3+3+1
j) lim k) lim D lim ————
X0 3X+5 X—>—0 (2-3x)° x>0 \[3x2 443
X +VAx2—x+1 7X 2x—5
m) lim n) lim 0) lim
X0 1-2x X401 4% 41+ 16X% + X +1 x>0 _3y 4+ \Jox* + x
5|x|—4 2x X +3x —Tx+2 VX% —4x
p) lim q) lim r) lim
X0y 42— \/x +3x-5 X0 4x -3 X—>— °°\/16x +3X +2X
Bai Tap 5: Tinh gidi han dang: -0, 0 X
Phuong phap:

/ \ A [N A A 0
- Néu X — *oo thi nhan lién hop dé dua vé dang —
o0

. A x . . 0
- Néu X— Xy thi quy dong mau thiic dé dua vé dang 0

a) lim (\/x2+x—x+2) b) Iim( 4x2+4x+1—2x+3)

X—>+00 X—>+0

c)

lim
X—>—00

(\/E+ 2x)
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d) lim (\/xz—x+1+x—1) e) lim (\/9x2—5x—3\/x2+3) f) lim x(ﬁ—\/;)

X—>—0 X—>+00 X—>+0

g) lim (\3/x3+1—x) h) lim (\/x+\/x+\/4 —«/;J i) lim (\/x+4—\/x+2)
X—>—00 X—>+00 X—>+00

j) lim xz(\3/x3+l—x) k) lim x(\3/x3+1—x) D lim (%/x3+1—\/x2—2x)
X—>+00 X—>+00 X—>+00

m) lim L2 n) Iiml(i—lj o) lim l( ! —1)
x>-1\ X+1 1-x2 x—0 X\ X+1 x>0 X\ 2x2 +1
. 1 1 . 1 3 . 1 4
lim + lim| —-— lim| —-—

P X—>2(x2—3x+2 x2—5x+6j v X—>1(1—X 1—X3jr) X—>2(X—2 X2—4j

$ lim (x—2), |2+ 0 lim —*=%) w lim (8*£2X=2)

X—2* x2 —4 x—>3 4 /27 _ X3 x—>-2" JX+2

v 7. 7 o /sy A ] A . Y o 740 A’ Ve ’ N A’ . . I\?
Vi du 6: Tinh c4c gidi han bén trai, bén phai va gi¢i han néu ¢6 ctia cdc ham so sau tai diém

X=Xy
2x+1 khi x>1
a) f(x)= ) _ vdi xp =1.
4-x khi x<1
LJi gidi:
Nhén xét:

- Khi x<1thi f(x)=4-x
-Khi x>1thi f(x)=2x+1
Tacé lim f(x)= lim (2x+1)=2.1+1=3

Xx—1" Xx—1"

lim f(x)= lim (4-x%)=4-1

x—1* x—1*
Vi lim f(x)= lim f(x)=1 nén gidi han cia ham s§ f (x) tai x=1 ton taiva lim f (x)=3
x—1" x—1" x—1
X22 hiox<2
b) f(X)=< x?2-4 véi xo =2.
x-1 khi x>2
Lasi gidi:
Nhin xét:
. . X—2
- Khi x<2thi f(x)= 5
X“—4
-Khi x>2 thi f(x)=x-1
Taco lim f(x)= lim %% = fm — X2 __jm 1 -1
X—2" x>2 X2 =2 xo2 (X=2)(X+2) xo2 x+2 4
lim f(x)=lim (x-1)=2-1=1
x—2" x—2F
Vi lim f(x)= lim f(x) nén gidi han cia ham s§ f (x) tai x=2 khong ton tai
x—1" x—1"
XL i x<o
Vidu 7: Tim céc gid tri cia tham s6 m d€ ham s§ f(X) = X c6 gidi han tai
2x+m+1 khi x>0
x=0
Loi gidi:
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Nhén xét:

J1-x-1

- Khi x<Othi f(x)=

X
-Khi x>0 thi f(x)=2x+m+1
Ta co
2
g (i) (]
Jim £ (%)= Jim = lim K(A-x+1) =g K(Ax+1) ‘X'LT—X(Jl_—XH)
= lim 1 1

o0 JI-x+1 1-0+1 2

lim f(x)= lim (2x+m+1)=2.0+m+1=m+1

x—0" x—0*"

Ham s6 c6 gidi han tai x=0 khi lim f(x)= lim f(x)<:>—1:m+1<:>m=_—
Xx—0~ x—0* 2 2

\ . A 7 2 s 4y A 2 A . N s 4yt ~ z 2 PN ~ . s R
Bai Tap 6: Tinh cdc gidi han bén trdi, bén phéi va gii han né€u c6 clia cdc ham sb sau tai di€m

X=X0 .
X% —3x+2

2 khi x>1 4= i <2
a) f(x)=4 X -1 véi xo =1. b) f(X)={ x_2 véi xo =2.
X khi x <1 1-2x Khi x> 2
—"9_)(_3 khi x <0
X .
c) f(x)= véi x¢=0.
3 _
# khi x>0
X° + X
2
X5 —3Xx+2 .
khi x>1
d) FX)=143x2 +1-x-1 v6i xp=1.
mx + 2 khi x<1
Bai Tap 7: Tim gid tri tham s6 m dé cdc ham s6 sau c6 gi6i han khi X — Xg.
2x3 +1-1 .
2) f(x)= —x3 khi x>0 * x=0.
X2 +2mx+m khi x<0
3;‘;11 khi x > 5/2
-2X
b) f(x)= wE ; Xo=5/2
w khi x <5/2
2X° —-9x+10

Vi du 8: Tinh cac gidi han sau:

3X+2
x-1

a) lim
x—1"

Nhan xét: Gi6i han cé dang % vi lim (3x+2)=3.1+2=5>0 va lim (x-1)=0

x—1" Xx—1"
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Khi X -1 thi Xx<1nén x-1<0

vay lim 2X+2

x—1" X—

b) lim 3-2x
x—2" 2—X

Nhan xét: Gigi han c6 dang % vi lim (83-2x)=3-22=-1<0va lim (2-x)=0

x—2" x—2"

Khi X > 2" thi x>2 nén 2—x<0

-2
Vay lim 3-2X
x—>2" 2—X

= —00

L
Bai Tap 8: Tinh cac gidi han dang ik

Phuong phéap: Tinh lim ()le lim u(x)=L=0 va lim v(x)=0
X=Xy V(X) X—>Xo X—>Xy
- Tinh lim u(x), lim v(x)
X—)X(J X=Xy

- Xét ddu v(x) khi X — Xy . Chli §: X > X5 = X>Xg VA X = X5 = X< Xg

- Dwavao ddu ciia L va v(x), ta két lugn IIm u(x )_+oo hodc IIm (X)
x—x; V(X) X% V(X)
a) lim 23 by lim 23 ¢ lim 21 O lim —2X*3
x—2" X—2 x—2|x—2| x—>-3" X—3 x—5" (X —2)(X—5)
X2 43x-2 X2 43x-2 _ 3x+1-2 . \X?+4x-5
e) lim ———— f) lim ——~ 9 lim ———== h) lim ————
X1 X7 —3X+2 x—3" (x—3) x> (x=1) x-5"  X=5
HAM SO LIEN TUC

‘0

DPinh nghia: Cho ham s6 y=f(x) xdc dinh trén khodng K va X5 € K

L)

> Ham s6 y=f(x) lién tuc tai x=x < lim f(x)=f(xy) < lim [ f(x)—f (XO)] =0
X=Xy X—=>Xp

< lim f(x)= lim f(x)=f(x)
X—>X3 X=X

> Ham s6 y=f(x) gidn doan tai x=x( < y=f(x) khong lién tuc tai x,
> Ham so lién tuc trén khoang K < y=f(x) lién tuc tai moi di€m thudc khodng do.
> Ham s6 lién tuc trén doan [a; b] < y=f(x) lién tuc trén (a; b) va

I|m f(x) =f(a); Iim_ f(x) =f(b).

x—a"
* DO thi ciia ham s6'lién tuc trén khodng K la mét “duong lien” trén khodng dé.
< Tinh chat:
> Ham sd da thifc lién tuc trén toan bd tap s6 thuc R, ham s& phan thitc hitu tf va ham s6 lugng
gidc lién tuc trén tirng khodng ctia tip xdc dinh cta ching.
> Gid st y=f(x) vd y=g(x) 12 2 ham s lién tuc tai di€m x,. Khi dé:
e Cdchamsd f(x)+g(x); f(x)-g(x); f(x)g(x) lién tuc tai xo.
fx
9(x)
» N&u ham s y=f(x) lién tuc trén doan [a; b] thi
e f(x) dat gid tri I6n nhat trén [a; b] nghia 1a: 3X, € [a;b]:f(x) <f(xy), Vx €[a;b]

e Hamsd lién tuc tai xo n€u g(xy) =0
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e f(x) dat gid tri nhé nhat trén [a; b] nghia 1a: 3x, [a;b]:f(x) > f(X,), VX €[a;b]
< Pinh Ij: N&u ham s y=f(x) lién tuc trén doan [a; b] va f(a).f(b)<0 thi tdn tai it nhat I di€m
c € (a;b) sao cho f(c)=0
Hay : Cho ham s6 y=f(x) lién tuc trén doan [a; b] va fla).f(b)<0. Khi dé phuong trinh f(x)=0 cé it
nhdt mot nghiém thudc khodng (a; b).
Vi du 1: Xét tinh lién tuc cla cdc ham sé sau tai x =X,
3-2X khi x>1
a) f(x)= ) _ vdi xo =1.
2-X khi x <1
Loi gidi:
Nhén xét:
- Khi x>1thi f(x)=3-2x
-Khi x<1thi f(x)=2-x
Tacé f(l)=2-1°=1

lim f(x)= lim (2-x*)=2-1° =1

x—1" x—1"
lim f(x)=lim (3-2x)=3-2.1=1
x—1" x—1"
vay lim f(x)=lim f(x)=f (1) nénham s6 lién tuc tai x=1
x—1" x—1"
X3 hix>3
b) f(x)= X2 +4x—3 véi xg =3.
2x+1 khi x >3
Li gidi:
Nhin xét:
. . X—3
- Khi x> 3thi f(x):z—
X“+4x-3

-Khi x<3 thi f(x)=2x+1
Tacé f(3)=23+1=7
lim f(x)= lim (2x+1)=2.3+1=7

X—3" X—3"
lim f(x)= lim X3 i X3 im il
x—3" x>3" X2 +4x—-3 x53 (Xx=3)(x+1) x->3 x+1 4
Vvay lim f(x)= lim f(x) nénham s§ gidn doan tai x=3
X—3~ x—3"

z 2, 4 . 2 d 2 “~ ’ X_l khl X>1 . .

Vi du 2: Tim céc gia tri cia tham s6 m dé hamsé f(X) =1 x+3-2 lién tuc tai
2mx+1 khi x<1

x=1.
Loi giai:
Nhin xét:

x-1
NJX+3-2

-Khi x<1thi f(x)=2mx+1
Tacé f(l)=2mli+l=2m+1

-Khi x>1thi f(x)=

Trang 9



lim f(x)=lim (2mx+1)=2m+1

x—=1" x—=1"
im £ ()= | x-1 ' (x—l)(ﬁ+2)
an;* (X)_XLT*M—:L_XLT* (\/x+3_2)(\/x+3+2) x—1* ((m)z_zzj

_ lim (x-1(¥x+3+2) = lim (Vx+3+2)=4

x—1* x-1 x—1*

Vay ham s6 lién tuc tai x=1 khi lim f(x)= lim f(x)= f(1)©2m+1:4<:>m:§

x—1" x—1"
X2 —2x .
. e Tea b e — khix<2 _ .. .
Vi du 3: Xét tinh lién tuc caa hamsd f(x)=9 x_2 trén tap xac dinh.
1-x khi x>2

LJi gidi:
Ham s6 ¢c6 TXP D=R
-Khi x<2thi f(x)=1-X nénham s6 lién tuc trén khodng (—x;2)

2_
_Khi x>2 thi f(x)=2 ;x nén ham s& lién tuc trén khodng (2;+90)
X_
- Xéttai x=2
Tacé f(2)=1-2=-1
2
- X(x—-2
lim (x)= lim 2 =2*_ im (X=2) i x—2
x—2 X2 X=2  x52 X—=2 x>
Tacé lim f(x)=2# f(2)=-1nénham s6 gidn doan tai x=2

X—2~

Vay ham s§ lién tuc trén khodng (—o0;2) va (2;+0); ham s6 gidn doan tai x=2.

Vi du 4: Chitng minh riing phuong trinh x> —4x—1=0 c¢6 it nhat 1 nghiém trén doan [-10]

Lai gidi:
Nhan xét: Dt f (x)= x3 —4x—1, ham s& x4c dinh va lién tuc trén doan [-10]

Tac f(-1)=(-1)>-4,(-1)-1=2, f(0)=0°-4.0-1=-Lnén f(-1).f(0)<0 nén f(x) c it

nhat 1 nghiém trén khodng (-10)
Vay phuong trinh x3 —4x—1=0 c6 it nhat 1 nghiém trén doan [—1; 0]

Vi du 5: Chitng minh riing phuong trinh X3 —3x—1=0(*) ¢6 ding 3 nghiém thuc.
Loi giai:

Nhan xét: bit f(x)= x3 —3x—1, ham s8 xdc dinh va lién tuc trén tap s6 thuc R nén ham sd lién

tuc trén doan [—3; 2]

Tac6 f(-2)=(-2)°-3.-2-1-3<0
f(-1)=(-1)°>-3.(-1)-1=1>0
f(0)=0%-3.0-1=-1<0
f(2)=2*-32-1=1>0
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- Trén doan [-2;—1], ham s6 lién tuc va ¢6 f (-2).f (-1) <0 nén phuong trinh (*) ¢6 it nhat 1

nghiém trén khodng (—2;1) (1)

- Trén doan [-1;,0], ham s6 lién tuc va ¢6 f (—1).f (0) <O nén phuong trinh (*) ¢6 it nht 1

nghiém trén khodng (—1;0) (2)

- Trén doan [0;2], ham s6 lién tuc va ¢6 f (0).f (2) <0 nén phuong trinh (*) ¢6 it nhat 1 nghiém

trén khoang (0;2) 3)

Tu (1), (2), (3) suy ra phuong trinh (*) c6 it nhat 3 nghiém phan biét.
Ma f(x) 1a ham s bic 3 nén phuong trinh (*) ¢6 t6i da 3 nghiém thuc.

Vay phuong trinh (*) ¢c6 ding 3 nghiém phan biét.

N e A 7z . LN 2 2z N N . R
Bai Tap 1: Xét tinh lién tuc cua cdc ham sd sau tai di€m x= xo

Phuong phap:
- Tinh f{xy).
- Tinh lim f(x) (hoac lim f(x); lim f(x))
X—>Xg X—>Xg X—>Xg
- Sosdnh lim f(X) vdi f(x). K&t luan: Ham s6'lién tuc tai x=xo hodic ham sé gidn doan tai x=x,
X—>Xg
4-x> . NXF2Z2 i x> 2
khi x<2 . X2 _4 N
a) T(x)= X—2 véi xp=2. b) f(x)= véi xp=2.
1-2x khi x>2 ! khix <2
2x-20
VIXHI0=X=4 i w2 -2 1-°-1
¢) f(x)= X+2 xo=2 ) F0)={" 2 MX<Piy-0
— khix = -2 x+m  khix>0
X+3 . x-1 .
272 khi x#-1 ——  khi x<1
e) F)=1 x—2 T L x=l f) F(x)=4V2-x-1  xo=1

2 khi x=-1

33-m2x  khix>1

Bai Tap 2: Xét tinh lién tuc clia cdc him sd sau trén tip xdc dinh clia n6

Phudng phap: Sit dung tinh chdt ciia cdc ham da thitc, phdn thiic lién tuc trén ting khodng ciia tap
xdc dinh, sau dé xét tinh lién tuc ciia ham sé tai cdc diém ddc biét. Két ludn.

2
Xc—=2x-3 .
———  khi x#3
a) f(x)=¢ x-3 :
5 khi x=3
21 i x<-2
o) F()= 2X° —5x+2 .
3mx+5 kKhi —2<x<——
2
. , . -3x+a’+a
Bai Tap 3: Tim a d€ ham sd f(x)=
x% +3x-1

a) Lién tuc tai x=1

2
XS—=X-2 .
——  — khi x<2
b) f(X)=7 x-2
5x-3 khi x>2
3 2
X7 =X 4+2Xx-2 )
khi x <1
d) f(x)= x—1
3x+m khi x>1
khi x <1
khi x>1

b) Lié€n tuc trén tdp xdc dinh.
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(x-1)° 2X-2

, khi x =1 XC hi x 21
Bai Tap 4: Cho 3 ham s& f(x)=1 |[x1] P XEL 00 =1
a  khi x=1 b khi x=1
w2 _3av E
N X+3-V3X+5 khix>-3; x=#1
va h(x) = x-1
0  khi x=1

1. Tim a d€ ham sd f(x) lién tuc trén R

2. Chitng minh ring ham s6 y=g(x) khong th€ lién tuc trén R.

3. Chitng minh ham s& h(x) lién tuc trén [-3;+o0)

Bai Tap 5: Tim tham s d€ cdc ham sd sau lién tuc trén tap xdc dinh
3 _

N3X+2-2 s

2 : _
a) f(x)= X-2 b) h(X):{X -3X khI-Xe[1,+oo)
ax_,_% khi x <2 a-1  khi xe(-0; 1)

Mox—Viex o s khi x e[- = 2]

) f(x)= X d) h(x) = ¢
me 2% khi x20 ax+b  Khi x e (-o0-Z2) U(Z;+00)
X+2 2 2

Bai Tap 6: Chitng minh phuong trinh f(x) c6 nghiém trén doan [a; b]

Phuong phap: 4p dung dinh 1y: “Cho ham sé y=f(x) lién tuc trén doan [a; b] va f(a).f(b)<0. Khi dé
phutong trinh f(x)=0 c6 it nhdt mét nghiém thudc khodng (a; b)”. Cu thé nhu sau:

- Tacdn tim 2 56 a, b sao cho f(x) lién tuc trén [a; b] va f(a).f(b)<O.

- Ap dung dinh Iy trén dé két ludn pt cé it nhdt mot nghiém thudc khodng (a; b)

Chu y: Néu pt c6 chita tham sé thi chon a, b sao cho fla), f(b) khong con chita tham s6 hodic chita
tham s6 nhung cé ddu khéng ddi hodc fla).f(b) chita tham sé nhung tich fla).f(b) luén am.

Ching minh pt: 3x>+2x-2=0 c6 it nhit 1 nghiém trén doan [0; 1].
Chitng minh pt: 4x*+2x%-x-3=0 ¢6 it nhdt 2 nghiém trén (-1; 1)
Ching minh pt: 2x>-10x-7=0 c6 it nha't 2 nghiém.

Ching minh 2x3-6x+1=0 ¢6 3 nghi€m trén (-2; 2)

Phuong trinh x*-3x*+1=0 c6 nghiém hay khong trong khoang (-1; 3)?
Chitng minh pt: x-3x+1=0 ¢6 3 nghiém phéin biét.

. Chitng minh phuong trinh x-5x%-1 ¢6 it nhat ba nghiém.

Bai Tap 7: Chitng minh

1. Chtrng minh cdc phudng trinh sau luén c6 nghiém:

NV AW~

a) cosx+mcos2x=0 b) m(x—1)3(x+2)+2x+3:0
¢) (m*+m+1)x*+2x-2=0 d) (1-m?)(x+1)*+x%-x-3=0
e) m(2cosx—+/2) = 2sin5x+1 f) (1-m?)x>-3x-1=0.

2. Chitng minh pt: X>-3x=m c6 it nhat hai nghiém v6i moi gid tri m thudc khoang (-2; 2)

. Gia st cho hai ham s8 y=f(x) va y:f(x+%) déu lién tuc trén [0; 1] va f(0)=f(1). Ching minh pt:

f(x) - f(x+% )=0 ludén c¢6 nghi€ém trong doan [0; ¥2]

4. Cho pt: x*-x-3=0. Chirng minh phuong trinh nay c6 nghiém x, thudc (1; 2) va Xy > Z/E

Trang 12




Hinh hoc: BAI TAP ON TAP VE QUAN HE VUONG GOC
BAI 1. Cho tir dién ABCD c6 AB _L (BCD). Trong tam giac BCD v& cac dudng cao BE va DF cit nhau tai
0. Trong mp(ACD) vé& DK | AC. Goi H la tryc tdm cta tam giac ACD.

a) Chimg minh CD L(ABE) , DF L(ABC), AC L(DFK)

b) Chimg minh (ACD) L (ABE) va (ACD) L (DFK).
¢) Chitng minh OH L (ACD).

BAI 2. Cho hinh chép S.ABCD ¢6 cac mat bén SAB va SAD cung vuong goc voi (ABCD). Biét ABCD la
hinh vuong va SA = AB. Goi M la trung diém cia SC. Chiing minh:

a) Chimg minh SA L (ABCD), (SBC)_L(SAB), (SCD) L(SAD)

b) (SAC) _L (SBD).

c) (SCD) L (ABM).

BAI 3. Cho tam giac déu ABC. Trén dudng thang d vudng goc véi mp(ABC) tai A lay diém S.
Goi D 1a trung diém ciia BC.

a) Chimg minh BC L (SAD), (SAD) L (SBC).

b) Ké Cl L AB, CK L SB. Chirng minh SB _L (ICK).

¢) Ké BM_LAC, MN _L SC. Chirng minh SC L BN.

d) Chirng minh (CIK) _L (SBC) va (MBN) _L (SBC).

e) MB cit Cl tai G, CK cit BN tai H. Chitng minh GH _L_ (SBC).
f) Chirng minh 6 diém B, C, I, K, M, N cach déu D.

BAI 4. Cho hinh chop S.ABCD c¢ déy 1a hinh vudng canh bing a, SAB 1a tam giac déu, SCD 1a tam gidc
vuong can dinh S. Goi I, J 14 trung di€ém ctia AB va CD.

a) Tinh cac do dai cac canh cua hinh chop S.ABCD theo a

b) Tinh cac canh cua tam giac SIJ theo a. Chirng minh tam giac SIJ vuong tai S.

¢) Ching minh SI L (SCD), SJ L (SAB).

d) Goi SH 1a dudng cao cua tam giac SIJ. Chimg minh SH . AC va tinh d6 dai SH theo a.

e) Goi M 1a diém thudc BD sao cho BM L SA. Tinh AM theo a.
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