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X +

SH f(x)=Inx 4
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x>1(L— X)L+ X+X?) X—>1 —(x=1)(x* +x+1)
1+(x+1) 1+2

= lim =-1
x->1-(x2+x+1) -3
5iQe Ilm( 1 3 j——l I
oIS | M 1 X T3 g/

Prepared by LIM PHALKUN Page 48



BEE R MAIBINHSHBE

g lim(——— ")
x>11-X 1-x"

= lim - N —

x> 1-X (1-X)L+X+..+X )
n-1

_ lim I1+X+..+X 7)=n

x=>L(1=X)(1+ X+ ...+ X

(X=1)+ ..+ (X"t =1)
n—l)

= lim
x=>L—-(X=1D)(A+X+..+X

x—>1 ~(X=D)A+ X+ ..+ x")
=Iim1+ ..... + (X" X+ D)
x>1 =1+ X+ ...+ X"
1+2+....+(n=-1) n-1
- —n -2

Prepared by LIM PHALKUN Page 49



RBSBNHSM
HANSUBE 2

(1+x)° = (3x+1)

A, lim :

x—0 X

lim (1+x)" = (nx+1)

2. :

. nhelN
x—0 X

SRNG5S
AANQUBHNNIMYS

(1+x)° = (3x+1)
2

fi. lim
x—0 X

1+3x+3x°+x3-3x—-1

= |lim 5
x—0 X
32+ X8

= |lim 5
x—0 X

=1lim(3+x)=3
X—0

3 1
o8| tim G 2BXD 5y
X—> X

Prepared by LIM PHALKUN

Page 50



BEE R MAIBINHSHBE

lim (14 x)" = (nx+1)

2. i ,

eIN
x—0 X

o

MUJUBSIGMm

(3

T

A+x)"=CY+Cix+Cix* +Cx° + ...+ CNX"
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(x—2)(6x3 = 1)(x* + x2¥x2 + 60 + J(x? + 60)2)°
(X+ 2)(x3 + VX% +60)2(x = 2)(X + 2)(x* + 4x% +15)

E\S/
il s (6 —1)(x* + 3252 + 60 + (2 +60)2)° | | 47.483 5
=2\ (x+2)°(x + VX% +60)(x* + 4x* + 15) 16.16%.47

HGiS: A=3 9

Prepared by LIM PHALKUN Page 55



RBEBNHRD

2 3 4
SN GEE A=IimX —1+\/x +1—\/x +1
XL x—1+Ux+1-vx2+1

SRNG5S

. x2—1+\/x3+1—\/x4+1
A=Ilim
XL x—1+UX+1-Vx%+1

x2+1-x*-1

WS +1+0x+1

(Xx=1)(x+1)+
= lim

x—>1 (x—1)+ Xx+1-x°-1
IX+1+Vx?+1
3
x“(x-1)
(X-1)(x+1)-
— lim VX +14+4x +1
Ix+1+Vx?+1
3
X
(X=1)[x+1- ]
— lim \/X3+1+\/X4+1
x—1 X
(x-D(A- )
IX+1+Vx2+1
3
X 1
X+1- 2=
= lim \/X3+1+\/X4+1: 2\/§=7+‘?’\/E
Xx—1 1— X 1 2

1_7
\/x+1+\/x2+1 \ﬁ

Prepared by LIM PHALKUN Page 56



GIHANUBH NMYIS:

3
. 1-cos”2x
fi. lim :
x—=0 XSINX

tanx —sinx

8. lim-—

x—0 X

. 2sinX—sin2x
A, lim— :
x—03SIN X — SIN 3X

. CO0S2X—c0s4x
. lim

x—01—C0S2XCcos4x

1—cos(1—cosx)

3. lim

x—0 x4

SRNG5S
RANUEHS

3
. 1-cos’2x
fi. lim :
x—=0 XSINX

1 — COS X~/C0S 2X

G. lim )
x—0 X
. 1—-+/cosx
§. lim

x—>01 —+/cos 2X
im \/5— V14 cosx

fi. i
x—0 X.tan x
. +J1+sin® —cosx
. lim Y=o — 08
x—0 \/ COSX — +/C0S 3X
S 1—3cos3x

im
7 x50x(1— cosv'x)

MYjuEg a’ —b’ = (a-b)(a® +ab +b?)

Prepared by LIM PHALKUN

Page 57



BEE R MAIBINHSHBE

(1-cos2x)(1 + cos 2X + cos? 2X)

= lim :
X0 xsinx
_lim 2sin” X (1 + €05 2X + €0S° 2X)
x—0 Xsinx
= 21im 2™ lim (1 + cos 2x + c0s22x) = 2.1.3= 6

Xx=>0 X x-0

— 3 |
B6ISs | im1T9 X5 | 4

x—0 XSin x
. tanx-sinx
g. lim 3
x—0 X

sin X i
TN tanx= "= =sinx =cosXx.tanXx
COS X

fan X —cosx.tanx
3

= lim
x—0 X

tan x(1 - cosx)

= |lim 3

Xx—0 X

X
2tanxsm22

= lim
xX—0 x3
sin?
—21im @™ jim—2-p1 1.1
x>0 X x>0 X 4 2
e s Iirntanx—sinx_i
Boise | M NE 5 9

Prepared by LIM PHALKUN Page 58



BEE R MAIBINHSHBE

. 2sinX—sin2x
A, lim— -
x—03SIN X — SIN 3X

_ lim 2Sin X — 2SiN XCOS X
x—03sin x — (3sin x — 4sin° x)
2sin X(1 - cosx)

= lim —3
x—0 4sin” X
. . o X . o X
4sinxsin? = sin® =
= lim————2=1lim——2
x—>0 4sIn” X x—>0SsINn“ X
i sinx ]
. o1 X 1 1
=lim|(—2)? > |=12"12 ="~
x—>0[ X 4 sin“x 4 4
| 2 i

- . 2sinx—-sin2x 1
ijGi8: | lim = “l

x—>03siInXx—-sin3x 4

. C0S2X—Cc0s4x
. lim
x—>01 — C0S2XCc0S4X

3 (1—cos4x)— (1 —cos2x)
x—0(1—c0s2x) + c0Ss 2x(1 — cos4x)

. 25in% 2x — 2sin? x . sin? 2x —sin®x
=lim—— ——=1lim— —
X—02SIN“ X + 2C0S2XSIN“ 2X x—>0SIN“ X+ C0S2XSIN“ 2X

sin®2x  sin®x
2 2 _
= lim—— X X _4-1_3
x—0SiNn“ X sin“2x 1+4 5
5 + COS 2X. 5
X X

Prepared by LIM PHALKUN Page 59



BEE R MAIBINHSHBE

u[im 1- cos(14— COSX)

x—0 X

o X 5, o X
1—cos(2sin® %) 2sin%(sin®?>)

= lim 7 = lim n
X—0 X X—0 X

. 2,. 92X . 4 X
sin“(sin”“—) sin™ —
=2lim x2' X2'116=2% %
X—> (Sil’]z 2)2 (2)4

- . 1-cos(l1—cosx) 1
HOIS: lim ) =5 |1

x—0 X 8

5 lim 1- cosx\/cosz

x—0 x

(1 COSX) + COS x(l \/C0S 2X)

x—>0 x

. 1-—cosx . cosx(1—cos2x)
= lim———+ lim

x>0 Xx° x>0 X*(1++/c052X)

5 X
2sin® =

. 2C0S Xsin? x
= lim + lim

x>0  x2  x>0x%(1++/cos2x)

X
sin? >

. 2
i 1 . SIN“X COS X
=2lim ~+2lim

2
X0 (Xy2 4 x>0 x*  1++/c0s2x
2

=2

Prepared by LIM PHALKUN Page 60



5. lim L~ VOOSX

x—>01 —+/C0OS 2X

_lim 1—cosx 1+ +/cos2x
x—>01 COS2X 14 +/COSX

. 2 X
_ lim 2sin E 1+ +/cos2x
x—>02sin®X  1+~/cOSX

. 2 X
Chime 2 x2 1 1++cos2x _1

x—0 (X) sin?x 4’ 1+ +/cosx
2

BB | lim 1 NCSX 1

x—>01 —+/Ccos 2x
8 im \/E— V14 cosx

Xx—0 X.tan x

2—1-cosx
= |lim

x—=0xtan x(\/E ++/1+ cosx)

2sin? 2 X
1—-cosx

= lim = lim

x>0 Xtanx(v/2 + V1+cosx) x-0 xtanx(\/§+\/1+cos X)

. 2 X
2lim 2 X 1 L V2

Y. ‘tanx 4 V2 +1+cosx 8
2

Prepared by LIM PHALKUN Page 61



BEE R MAIBINHSHBE

i \/1+S|n — COS X
X—>°\/cosx \/C0s 3X

_ jim 18I x—cos®x veosx +/oos3x

x>0 COSX—COS3X /1 +sin2x + COSX

_lim sin®x+ (L—cos®x)  ~/cosx + ~/cos3x

x>0 5¢in Tt 3Xsin X = 3x V1+sin? X +cosx
2

2
2sin® x JCoS X + +/cos 3x

= lim
x—>02$In2X SiN(—X) /1 + sin?x + cosX

sinx 2X 1 ~/COSX ++/cos3X 1

x>0 X SIN2X 2 \14sin?x +cosx 2

J1+sin® —cosx 1

H6IS:. lim =—> 9
x—>0 \/cosx— \/C0S 3X 2

fuj.

Prepared by LIM PHALKUN Page 62



BENHIE

RANSUBRNNIMYS

1—sinn—X
Xx—1 (]_—x)

: COS X
2. lim ———

2 2
x—>72”5 —4x

. SInX—CcosX
3. Iim

. m—4X
4

X—

. \/E—\/1+sinx
4. |lim

T cos’ X
2

X—

. X3 —1+tannx
5. lim 5
x—1 1-X

6. lim(4—x2)tan™
X—2 4

7. lim(z - x)tan5
X—>T 2

Prepared by LIM PHALKUN

lim——=2=
9. lim— X

10.

11.

12.

13.

14,

lim 1-tanx

X_)gl—\/isinx
4

lim 3%

X_)E\/§—23inx
3

. x°-8
lim

X—2

lim(x?2 — x - 2)tan "~
X—2 X

i 1-x°
lim ——

1 T
> cos

X+1

Page 63



2
15. lim 2=X)
X229 _5in™
X
COS

19. lim(1—x?)tan—
x—1 X+1

17. lim—X=3 20. lim(2x— x2)cot 2=
x—3 X X—2 X
COS——
X+ 3
SIRNRSIS
RANSUBRNNIMYS
1-sin™
1. lim———2
Xx—1 (]_—x)

Ml x=1—-z MUAM x—>1 iN:z->0

.M mZ
1-sin(—-—) 1-cos—
= lim 2 2 —|im——
z—0 Z z—0 Z
. . o TZ
2sin® - sin?>~ 2
: : 4 T T
= |lim 5= 2 1im =
z50 7 z—0 (752)2 16 8
4

Prepared by LIM PHALKUN Page 64



mi z=g—x 18] x=g—z MM x—>g 1912250

Tt
cos(—=—12)
= lim - = lim B 5
Zﬁon2—4(2—zf2 250 —n° +4nz -4z

sinz

] sinz . Sinz 1 1
= I|m—2= lim . =
2504z —472° 20 Z 4n—-4z A4n

HO1S: | gim-SSX 1 1
s ETS—4x°  Am
2

3. lim 2MXZC0SX oy x=g—z MM x—>% I 250

T — 4X

T
X——
4

sin(z -2)- cos(74t —-2)

= lim -
z—->0
-4 -z
n-4(,~7)
J2 V2 J2 2 .
(—cosz——sinz)—(—cosz+—sinz)
— lim —2 2 2 2
z—0 47
. —/2sinz J2.. sinz J2
= lim =———Iim =——
20 4z 4 750 2 4

Prepared by LIM PHALKUN Page 65



BEE R MAIBINHSHBE

4 ”m\/i—\/l+sinx
L™ COS°X

2

M x=g—z MM x—>g i1 250

JE—\/1+sin(’2‘— 2)
cosz(g—z)

— lim J2 -1+ cosz

20 sin?z

= |lim
z—0

2—1-cosz
= |lim

z-0sin%z. (\/§+\/1+cos Z)

1-cosz
= lim

z—>05sin z(\/§+ \J1+c0sz)

2 Z
2sin <

= lim

z->0s8in° z. (f+\/1+cosz)

. 272
SIS 22 1 1 ,1 1
=21im ——
z—0 (Z) 'sinz 4 x/_+\/1+cosz 4 2\/5
2

m\%

-  J2—1+sinx 2

gGise | lim 5 =

v NN COS“ X 8
2

Prepared by LIM PHALKUN Page 66



BEE R MAIBINHSHBE

. X% —1+tannx
5. Iim 5
Xx—1 1-X

M x=1-z MUAM x>1 1N 250

_ lim (1-2)% -1+ tan(n — nz)

z—0 1—(1—2)2
. 1-3z+3z2°-7°-1-tannz
= lim 5
z—0 1-1+2z-z2
. —3z+3z°-7° _tannz
= lim 5
z—0 22 -2
tanrz
2(=3+3z—22 — ) 3
= lim Z_ =
z—0 2(2-12) 2
3
ﬁms: Iimx —1+tz2:1nnx=_3+n
v x—1 1-x 2

6. lim(4—x%)tan ™
X—>2 4

M Z2=2-X 1§j x=2-z MUAM x>2 i12 2 >0

= lim [4— (2 - z)ﬂtanj(z ~2)

z—>0
E
—lim(4z - 22)tan(T - %) = lim(4—2z) 4 21
750 2 4 20 nZ 1
tanT

Prepared by LIM PHALKUN Page 67



BEE R MAIBINHSHBE

7. lim(m— x)tan5
X—>T 2

M Z=m—X 8§18 X=7n-2z mwan,X > n iz Z—>0
: -2 . T Z
=limztan——=limztan(—--)

z—0 2 z—0 2

. . Z
=limzcotz=lim——=1
70 z—>0tanz

QGISZ Iim(n—x)tan)2(=1 91

X—>T7

. 1-tanx
8. lim :
T 1—/2sinx
4

TC o T T
N Z=—-—X m‘aj X=——=Z Mum,X—— is1s z—>0
4 4 4

_1-tanz
= lim = lim L+tanz

0 T 0
H 1—\/§sm(4—z) - 1—\/5(\fcosz—\fsinz)

T
l1-tan(— -2z
(,~2

_lim 2tanz
z—-0(1—cosz +sinz)(1+tanz)
tanz
. 7 1
=2lim 1-cosz sinz =2 0+1)(1+0 =2
PO M M (s tanz)  (OTDETO)

Prepared by LIM PHALKUN Page 68



BEE R MAIBINHSHBE

9. lim m-3X mi 7="_x
X_)3\/_ 2sinx 3
"
n—3(--2)
= lim 3
Z_)Ox@—Zsin(g—z)

3z

= lim
z—>0\/§_ 2(\/5

1.
——C0SZ——-sinz)
2 2

3z
= |lim
z—>0\f \@Cosz sinz
= |lim 3 3 =-3
z_)O\/’l COSZ smz o 1
Z V4
HOISS | im T 3| ]

X%§J§—2an
3

10. lim(x% - x - 2)tan§

X—2

1 . 1 1
M Z=— maj X=— mum,X—2 1818 z > —
X Z 2

= Iim(iz—l— 2)tanrz

Z—)1 Z z

2

1 . 1 1
I U=_--2z 88 z=_—-umwam,z—> _ 15 u—>0
2 2 2

Prepared by LIM PHALKUN Page 69



BEE R MAIBINHSHBE

= lim[ SR —2]tan7t(l—u)
u—0 1 2 1 2
(C-u® ~-u
2 2
1 1
1-Z4+u-2(>-u)? ° 3l — 24
= lim —2 tan(7 —zu) = lim cot(ru)
u—0 (1_ U)2 2 u—0 (1 _ U)2
2 2
, 3-2u nu 1 12
= lim - T _
u=>0(0.5-u)* tantu © =
B61Ss | lim(?-x-2)an" =2 | 9
v X— 2 X P
3
1. lim—=%
X_)lCosi
Xx+1

1 . 1
i z=—— 18 X=—-1
X+1 éj Z

1
meam, X =1 i1 z > —

31t u—l—z Ng z—l—u
2 lf 2

1
mnmm,z—>§ i u—0

Prepared by LIM PHALKUN Page 70



1—( ~1)3
1 4 (1—u)3—(1—1+u)3
= lim 27: = lim -2 2
0 cos(Z—mu) U0 C—u)sinmu
2 2
LoSu3ueoeo sy i3y
_im8 4 2 8 4 2
u—0

1 5.
—=Uu) SInwu
(2 ) sinm

—gu—2u3
= lim 2
"0 _u)sinnu
2
3 2

T 1 12

= lim — —=—
u—0 ,1 3 SiNTU = 0
(Z_U)
3
H618s | gim 17X - 12y
x—>1COS T TT
X+1
i 2 —x)?
12. Ilm%
X221 _sin™
X
1 . 1
i Z=— méjx=—
X Z

1
MM, X — 2 1818 z—>§

Prepared by LIM PHALKUN

Page 71



BEE R MAIBINHSHBE

1
(2-°)°
= lim—2%2
11-sinnz
2

Z—>

B3 u—l—z ] z—i—u
2 i 2
1
ﬁmmm,z—>§ i U—0

_ 1
0.5—-u
. T
1-sin(—-mu

(;—mu)

(2 )?

= lim
u—0

. (1-2u—1)>
= lim 5
u—0(0.5-u)“(1-cosmu)
4u?

=lim -
u=0 (0.5—u)22sin22

T, »
I S LA
=< 11m N2 omuU A2 2
u—0(0.5-u) sin?™ m T

: .
AT H T Gl ML

2
2 . T

2] _sin- T
X

Prepared by LIM PHALKUN

Page 72



COS
13. |im __X+m®
X=>n T — X

X il <
M t= S>x=—— Wxosn otor
X+ 7 n—1 2
i costt =Iim(TC—t)COSt
t—)Eﬂ;_in t>r n(n - 2t)
2 n—t 2

MAu="ct=ot="_y i to"=us0
2 2 2

(- Ty u)cos(E —u)
= lim 2
u—0  w(m—m+2U)

+ U

/1
_ Iim 2 " sinu_1
u>0 2m U 4

BOISs | timx+m_ L1 | 4

14, lim——"—

310 z—n—X N8 X = 32
X+ 3 d

nm—Z

T
MM, X — 3 1818 z—>§

Prepared by LIM PHALKUN Page 73



BEE R MAIBINHSHBE

3z

-3
: _ . 3(2z—-m=
“limE=Z _ jim X )
Hg C0SZ Hg (m—2z)cosz

Miu=C-z=>2="-u
2 2

iﬁzeg:uao

: 3(m—2u—m)
=I”Tg) T T
u—
——+u)cos(— —u
(m—7 +u)cos(7 ~u)
: —6u
=I|mn
u_’0(2+u)sinu
: -6 u 12
= lim =
u—>0T sinu T
~+u
2
B6iss | gim X7 3 __ 12 | 4
x—>3COS T
X +
T
tan—
15. lim—2
x=1]1—X

1 . 1
Nl Z=— méjx=—
X Z

mesum X o115 zo1

Prepared by LIM PHALKUN

Page 74



_jimfannz _ .z tannz
z—>11_i 21 7% -1
Z2

Mu=1-z2 sﬁﬁj z=1-u

mam z—>1 i3 u—0

_im @ u)? tanz(n — 7u)
u—0 1-u)-1
(1-u)?(-tannu)

= lim 5
u—0 2U—U
. —(1-u)? tanmu m
= lim . q=——
u»0 2-—U U 2
tan
seae | lim—X=-1 |
L e e
1-sin 2n
16. lim X+3
Xx—1 (1—x)

Bl Z=i Sglé(jx:l—B X —>1 13 z—>%

X+ 3 Z
. 1-sin2rz . z°(1-sin2nz)
Z_)Z (]_ — E + 3)2 z—>Z (42 - 1)

Prepared by LIM PHALKUN Page 75



BEE R MAIBINHSHBE

3 u—l—z N8 z—é—u
4 f 4

1
mmﬂm,z—>z i u—0

(0.25— u)2[1—sin(’2‘— au)]

= lim 5
u—0 (1-4u-1)
2
_ lim (0.25-u) (12 COSTU)
u—0 16u

(0.25— u)2.23in2n2u

= [lim 5
u—0 16u
sinZE 2 2 2
~Yimo2s_y2z 2 @ _11m_ m
8u—0 mu,o 4 816 4 512
(2)
_ 1—sinX2f3 .
HOIS: | MM Te | ]
17. lim 2_2’;
X>2gin <t
X

2 . 2
Y Z=— maj X=— mumm,Xx—>2 ig1s z—>1
X Z

Prepared by LIM PHALKUN

Page 76



BEE R MAIBINHSHBE

2

2— z-1

= lim—% =2lim————
z—->1SINTtZ z->1Z.SINTZ

M u=1-z2 sﬁaj z=1-u

meam,z —>1 i3 u—>0

: —u
=21lim :
u—0(1—u)sin(r — wu)

1 nu 1 2

=-2lim — =
u=»01—-U SINTU 7 T
§618: | tim 27X =22 |
X
18.| lim(1—x2)tan =~ _8 |
x—1 X+1 =
19. Iim(2x—x2)cot2—n=i ‘
X—>2 X T .

Prepared by LIM PHALKUN

Page 77



GIHANUBHNNIMY 3

_ 2
et —e" . e % —cos2x
A, lim———— 5. lim )
x—0 SIN2X Xx—0 X
ax bx -2sinX tan 3x
. e —e . € — €
9 |lim abelR* 5 lim 3
X—0 X X—0 X® 4+ X
X 2X 2
s lim 28" +3e"" =5 B xe %" ysinx—tanx— X
x>0 e3X -1 - xl—r>n0 3
X
X 2X nx 35in2x 3
W Iime +e“"+...+e” =n 0 Iirne — COS X CO0S 3X
. . 5
x—0 X Xx—0 _GZX + COS 2X
2
" “m(ex—l)(ezx—l)...(enx—l) - “m\/ex + 3 — 2c0s4x
x—0 x" x>0 Xsin X
‘365253‘281&53@55
AANSUUBRONIMY ¢
. et —eg7¥
fi. im —
x—0 SIN2X
Prepared by LIM PHALKUN Page 78



1
X
e - 2X
i X e”" =1
= lim—%& = lim———
x—0 SIN2X  x—0e%sin2x
e _1 2x 1
= lim —=1

x—=0 2X  sin2x eX

o e¥ —pg7*% |
HGisSe lim——— =1 “
v x—0 SIN2X

ax bx

. e —e
3. lim——— a,belR*
x—0 X

(eax _ 1) _ (ebX _ 1)

= lim
Xx—0 X
ax bx
i — . e =1
= lim a-—lim b=a-b
x—=>0 aX x—=0 bX
. . eax_ebx
nGise lim——=a-b
v X—0 X
2e* +3e?X -5

_lim 2(eX =1) + 3(e** =1)

x—0 (e3x_1)
eX—-1 _e¥*-1
2 b 246 8
= lim ™ = =
X—0 3e -1 3 3
- 3X

Prepared by LIM PHALKUN

Page 79



BEE R MAIBINHSHBE

X +e?X 4 +e™_n

w. Iim
x—0 X

-1+ € =1 +..... +(e™-1)

= lim

x—0 X

o le*=1 _e*-1 e™ -1
= lim 2. + .. +n.

x—0 X 2X NnXx
=1+24.......... +n_n(n2+1)

(X =1)(e?* =1)..(e™ -1)

3. lim
x—0 xn
X 2X nx
. et=1 _e“" -1 e =1
= lim 2. n =1.2.3.....n=nl!
x>0 X 2X nx
I (e -1 -1)..(e™-1)
LlJlﬁiSo Im n =Nn: 9
x—0 X
_y2
. e — C0S 2X
6. lim 5
x—0 X
—x? i2
. e " —(1-2sin“x)
= |lim 5
x—0 X
2 2
. e™X —142sin’x e X 1 .. sin®x
= |lim 5 =—I|m72+2hm =-14+2=1
x—0 X x—»0 =X x—=>0 X
Page 80

Prepared by LIM PHALKUN



BEE R MAIBINHSHBE

_ e—29nx__eMn3x
. lim 3
x—0 X" + X

_lim (e—Zsinx ~1)- (etan 3X _ 1)
X—0 X(x? +1)
e 25X _1 sinx =2 e@3X_1 tan3x 3

= |lim . . 5 —lim 5 =-5
x—0 —=2SIinX X X°+41 x>0 tan3x X x°+1

> . _ e—25inx _ etan 3x
HOIS. lim . =-5 |
X—0 X + X
—2x2 :
. Xe +sinX—tanx — X
fi. lim e
x—0 X
—2x2
_ lim X(e —1)+ cosxtanx — tan x
x—0 x3
—2x2
. e -1 . tanx(cosx-1)
=I|m—2+llm 3
Xx—0 X X—0 X
2 22X
e -1 o tanx M5 5
=—2I|m—2—2I|m =
Xx—=0 =2X x—=0 X X 2
e 2 ysinx—tanx—x 5
QGIS: lim 3 =——
X—0 X 2

Prepared by LIM PHALKUN Page 81



BEE R MAIBINHSHBE

3sin2 X

. e — COS X CO0S 3X
nis. lim

2
20 _a2X" 4 052X

.
35X _ (1 _ 25in2 ¥)(1— 25in2 )
= lim 2 2

2
x>0 2" 41-2sin’x
")
e35°X _1 4 96in2 %X 4 26in? X _ 4sin? Xsin? X
= lim 2
x=0 —(e**" =1+ 2sin®x)
2 . 93X . 2 X . 2 X
3sin“x - 2 SIN™ — SIN™ — SIN™ —
3.e 5 1.Sm2X+2 22 +2 22—4 22.sin23X
— _lim—_3sIn“x_ X X X X 2
2
G X2
9 1
) 3+2.4—2.4—0_3+4_Z
2+ 2 4 4
33in2x
5 : —COSXCOS3X 7
Hoise lim > =2
x>0 _a2X" | cos2x

Prepared by LIM PHALKUN Page 82



RBBNHR90
rsinx+cosx—\/§ o T
T 198] X?‘—'Z
. . —x)°
mgmenud TX)=1 4
_Q ‘ﬁaj’ X:E
| 2 4

GIEORPMAMNUISHSAUS £ [HAGSE Xo =
SIRNGRSIS

OANMAMUISHSHAYS f (UGS x, =

~a

SinX + cosx—x/z

RS limf(x)=lim

T |4 T 2
X=>, X= (4 —X)

mi t=g—x 18] x=g—t 9 MM x—% 1912 t>0

sin(E— t) + cos(E —t)— J2
iHMS limf(x)=Ilim 4 4

2
. t—=0 t
4

Prepared by LIM PHALKUN Page 83



BEE R MAIBINHSHBE

. T . T T . T .
SlnfCOSt—SIntCOS*+COS*COSt+SIn*SInt—\/§
— lim 4 4 4
t—0 t2

T T S - S

——cost——sint+ —cost+ —si
2 2 2

= lim -2
t—0 t2
ot
i x/Ecost—x/E_l. \E(cost—l)__Z\/ES'n 2
~ t2 " - t2
sin? ©

V2 2=—\/§=f(5)

t—0 (t)z 2 4

2

i lim f00 = (5 =-Y2
X" 4 2
4

9] f(x) MISHBSMUHN x,=—

n
4

Prepared by LIM PHALKUN Page 84



RBHBNHR99

sin(7x)
3

ingHeAuS y=~f(x)= ; ASH{AU x21 9

0

iﬁiﬁH‘lGUSﬂﬁHSﬁ’HS f a]mﬁ’[,ﬁ S0 xo=1 MI8UIG ?

iime gidsamusnvSuwmumnuisHgnus f(x)

ASHINHSABSUQWMEMNMT

sm(nx)
3

IHES llmf(X)—I
x=>1 1—X

M t=1-x $1§j x=1-t I MUAM x> 1 I8 t—>0

inme limf(x)=Ilim sin(z = nt)
x—1 t—-01—(1- t)
Sin(nt) : sin(nt)
~ 15011+ 3t—3t2 ~0((3- 3t +17)
sin(mt) T T

= lim . 5=
t>0 wt 3—-3t+t 3

Prepared by LIM PHALKUN Page 85



BEE R MAIBINHSHBE

i lim £(x) =g ASH I INMNOUQWHSHYS f(x)
DIMUHAGEE Xg =1

i mi g(x) MEgHuSuRWMUMAMBISHSHBS f(x)
[HUGS0 x, =1 ISINMGAITIAIIS

sm(nx)

f()_ T x=1

H61ss 9(X) =+

1-—
n ‘Iﬁ x=1
3

Prepared by LIM PHALKUN Page 86



BEE R MAIBINHSHBE

Qe
5%
h
L))
B\

BENHUTSHE

9-1N Wi § Wy S WHIHN WU IR MLTRNNIMY ¢

n/ lim(3x+1)=7

X—2

5/ lim 23
X—3 X

3

¥ limx®=8

X—2

fi/ im3* =9

X—2

OIS/ limVx%+5=3

X—2
B-HANNUTRANIMY ¢

2_
fi/ lim 25 2%+ 3
x—>1 X° —3X+ 2

X2 —3X +2

fi/ lim 3
—-3x+1

Xx—=12X

3 9y2 _
ﬁ/ﬁn1x 3x +2X—-4
x—>2  X°—6X+8

Prepared by LIM PHALKUN

a/ lim (2x+5)=3

X—>-1

W/ lim(x* +x+2) =4

Xx—1

G5/ lim+/2x+5=3

X—2

3/ lim(C +x+3)=5

x—1
m/ lim¥x =2
X—>8
3_ —
o/ lim X %= 2
Xx—>2X" —5X+6
Xt —4x+3
W/ lim >
x—1 (x—]_)

2sin®x—3sinx+1

G/ lim —
4siIn“x-1

X—>—
6

Page 87



BEE R MAIBINHSHBE

m-Annsnigistgsiti aidujejidnnmmuhiitnissgs

I8 INWRNNHUTHIS BY ¢

2
5/ Iimx +ax+4

X—2 X—

. WJ1+3x+a
A/ lim

Xx—0 X

8/ lim VX3 -2

Xx—1 X—

X—2 X—-

3
5/ Iimx +ax+2

X—2 x2 -4

c-HnNtniygisGgsitt alh b idyjgjidnamimummidnis

GSSIBI IWAANRUBHIS (Y ¢

4 2
Y Iimx +6X°+ax+Db

x>2 X5 -3x°+4

5
Y Iimx +ax+Db

x—>1x3 = 3x + 2

3
5/ Iimx +ax+b

X—a (x — a)2

Prepared by LIM PHALKUN

C x*+ax® +bx+4
3/ lim 3 5
X>2X" —2X° —4x + 8

(x+1)°+ax+b

W/ lim 5

x—0 X

2
5/ lim aj< +b2x+4
x>2X" —8X°+16

ax+b—(1+2x)3

i/ lim >

Xx—0 X

Page 88



BEE R MAIBINHSHBE

E-HANUBHRAVIMY 3

. XsIin3x
i/ lim——
x—0SIN“ 5x

) \/E—\/1+cosx
A/ lim —
X—0 SIN~ X

i/ lim xsinl
X—>00 X

D-RANUBRNNIMY ¢

5/ lim 1+ XSInX —Cc0s2X

Xx—0 sin? x

. 2
i SIN“ X

fi/ lim :
x—=>04/1 4+ XSINX — COS X

. 1+sinXx—cosx
d/ lim :
x—01—SINX —COS X

1 —Cc0oSX.Ccos 2X

B/ lim .

X—0 X

nis/ Iim(1—x2)tan%x

x—1

Prepared by LIM PHALKUN

(1-cosx)?

3/ lim
3x —sindx

x=>0tan

W/ lim L= SNX

n ,TT 2
X=>—(——=X
> (5=%)

6/ lim x2(1—c051)
X—>+00 X

8/ lim M 3X
x—>0\/x+2—\/§
s/ lim tanx—35|nx
x—0 X
. 1—Cc0sSX~/C0S2X
G/ lim 5
x—0 X
8/ lim 1—cos(14— COSX)
x—0 X
m/ Iimtan’iCX
x—1 1—-X

Page 89



BEE R MAIBINHSHBE

A-Aanaasas it y = f(x) inudinmuneangiadi

im 1) 1 6y &4 lim () (ii)

x—0 X% —1 >1x% -1
G-I SHSAES f(x) = 2‘2"205‘”( i acIr
X

al

AANAHRIYIS a 10Y]6] lim £(x) =100
X—>
E-IHGJHSRYS f tgj]hgnﬁ 4-x*<f(x)<4+x2 [HU xe IR

BARNUTH limf(x)

X—0

x3—3x°+(a-1)x+3-23a
X2 —4x + 3

90-1HNS f(x) =

HONUBEH limf(x) 83 lim f(x)

x—1

nx"" —(n+1)x" +1 2

99-THHS f(x)=
P —xP —x+1

itineIN 88 peIN

HONS limf(x)

Xx—1

9L-NHSHYS f ANNKINW f(x) = 20X ns'”x i nelIN

X

AANSK{RT n 16UI56] lim f(x) hegsiin 9

Prepared by LIM PHALKUN Page 90



BEE R MAIBINHSHBE

IM-BANUTRNNIMY ¢

&/ lim == 2% 8/ lim >N
X_)g COS X x—>1 X—1
1 9 l—sinn—x
B/ Iim{—z(—+cosx—3)} w/ lim———2-
x—0| X° COSX x—>1 (1-X)
1 1 1 1

9G-IRNG S, =

+ + ot
1x4 4x7 7x11 (3n-2)(3n+1)

WANNGAIGSSAH A 84 B iiujgjSim: (T ke IN

1 A B

RS = +
(3k-2)(3k+1) 3k-2 3k+1

oA IEMNNAUUGIHAND S, JEAMIN limS,

Nn—oo

9 &-fi/ IHNS ke IN

gipwe o< K= 21
v 2k 2k +1

_Ix3x5x...x(2n-1) 9
 2x4x6x..x2N

/M u_

UMMM O<u, < JIGANM™ limu, =0

1
on+l L

Prepared by LIM PHALKUN Page 91



BEE R MAIBINHSHBE

99-IHN SNVIMANS WHANTHHHINNIR ]S n{ih S0

108 a 9 mi s, MiGRENISNUIMANIS:

HANS S, IGAANKINGIY lim S,

X—> 400

9-HANUBRANIMY 3

X
%/ lim (x—lz)(2x+3)(2—x) 2/ lim = —X
xoo (X +1)(2x+1) x—>+00 2% + 1
: \/ . 2X + 3
A/ lim (WX+VX+ VX —+/X) w/ lim In( )
X—> 400 X—>+00 X+

9/ 1im (x4 + 45 + 358 +3x% + X% + 2x - 3x)

X—>+00

9G-HRNLTH &

B/ lim (VAX2 + X+ 2 — 2VX% —x+ 3)

X—>+00
8/ lim (VX? +X+2 —x? = x+3)
X—>+00
9&-fnNdaly a inwdinmugsan tim T -VIEX_1
X—0 X 8
Ny — K}
190-AANBER lim "L {805 mone IN 4
x—>1\/;—1

Prepared by LIM PHALKUN Page 92



BEE R MAIBINHSHBE

1.2+23+34+....+(n=1)n 9

BI-HANSUEEH lim .

N—>-+o0 n

VB-HANNUBHAVINY 3

. 1 1 1
i/ lim (1- ?)(1— ?)....(1— n—z)

N—+o00

9/ lim (

n n n
+ + it ———)
n>+o \n% 11 n? +2 Jnt+n

VM-GIM:{HT ne IN 1HNS :

2 2 2 A 2
N = + +.+ =)
1x3 3x5 (2n+1)(2n+3) [S(2p+1)(2p +3)

BAANS S, hisaudis nimwid 2
' (2p+1)(2p + 3)
meph 2 4 P
2p+1 2p+3
2/ HANS lim S, °
n—+o0
o k 1 1
VG-I Wi sman — = GIH AN S Y
k+D! k! (k+1)! * v
S =t 2.3, 4 " seumin lim s,
21731 4 T (e BN e

Prepared by LIM PHALKUN Page 93



BEE R MAIBINHSHBE

B E-RANUBRNNIMY ¢

X —
8/ lim X+ 2Inx o) i 26X 4 x—1
x—+01—2X+InX xoto X 41
H/ lim [x—In(2e” +1)] W/ lim S=2Inx
X—+0 x—+0 1+ 3InX
_ « ~
x>+ X+ INX xosoo X 4 x
VH-EANNTH &
X_ —X X B
f/ lim =~ o/ 1im & * X1
x—=0 SINX X0 X
e_X2 — COS 2X eSinX _ etanx
fi/ lim 5 w/ lim
X—0 X X0 X
ax _ ,bx X X
8/ limS = 6/ lim & +€_ 2
x>0 X Xx—0 X
X 2x x 3x
5/ lim & & =2 i/ lim (&~ DET 1)
x—0 SIN X X—0 X
exsin2x — COS 2X E
h/ lim M/ lim x(ex —1)
x—0 tan®x X+

Prepared by LIM PHALKUN Page 94



BEE R MAIBINHSHBE

W-HANLEE ¢

f/ IimM 9/ “mw
x—0 X x—0 X
5/ 1im In(2—zcosx) W/ tim In(1+ x23|n3x)
X—0 X X—0 X
8/ [im /n(cosX) 5/ lim In(2cos.x—c032x)
=0 X’ X—0 sin’ x
i/ lim In[(1+x)(1+ 2x)] 2/ lim In(1+ tanx)
Xx—0 X x—0 X
X
g/ |imw m/ Iim|n(3—ZCOSZX\/COSZX)
x—>0 X x—0 X
BG-AANUBHNNI|MY 3
— _ 2
1 lim In(1+ x) = In(1-x) 2/ lim In(>§ 2X + 2)
x>0 X x—>1 X°—=3X+2
5/ lim In(tan x) 9/ i In(sinx)
oy T Hg(g—x)z
2 — -—
i1/ lim In(x _4X+5) G/ lim In(4 X) In2
x—2p%"2 4 a27X _9 am 2
2
%/ lim In X Y, IimIn X—=3Inx+2
x—1x2 —1 X—e 1-1InXx

Prepared by LIM PHALKUN Page 95



BEE R MAIBINHSHBE

2
v E-InGjHSHY S f tgjﬁgnﬁ x—%sf(x)SX BIM:{HT x

n a a
iHmd S, = Zf(hz) T HANUBEH  lim S,
k=1 N

Nn—>+ o

lo

MO-HANSUTH 3

A= lim (VX2 42X+ 1+ +4X+ 1+ ...+ + 20X +1—VnDE +1)

X—>0
MO-IHM SN (u,) RANHINLW 3

R/GIANWE U, , = —%un +g 9

2/ HANS u, NHSHVEIS n IHOMIK lim u,

nNn— + o©

MU-IHNS A u, =\/n+\/(n—l)+....+\/3+\/2+\/1

RANSUEE lim (u, —v/n)

N—>+0

MM-i56] a, =<1 mis, =Y a 9 lim s, ?
k_kz(k+]_)2 : kel K Nnoto N

Prepared by LIM PHALKUN Page 96



BEE R MAIBINHSHBE

mc-BANNUdRANIMY:

. x/2x—3—§/x—1 X
1. lim 6. lim
X2 X—2 x—>0x+1+3x—-1
3
5 lim X" =1 . Ix+1 \/x +1+\/x -1
o13x —¥2x -1 'X*lmm/ﬁ Ix +1
3 lim_ % g lim_ YX+1=3
o0X+1-Vax+1 o83 g X
2
o (x-1)?2 XX =2
4 lim

" x—>1X—93x -2 9 X—>1\/§+\/_ 2

5 lim x> -8 10, lim x° —Vx” + 60
.X_)Z*B/x2+4—x x—>2\/x 3+\/X 1

Me-GIRANNUBR NI

J2X—1+/3x+1-5x2 + 4 3 lim Yax2 14— Joxs2
X—1

1. lim ]
x—1 x-1 x—>1
) x+3\/2x—1—3\/4x2 +4 . x—6\/x2+60
2. lim 4. lim
X—1 x-1 X—2 42 —3\/x2 +60

Prepared by LIM PHALKUN Page 97



BEE R MAIBINHSHBE

MY-GInANDLERNNIMYS

1 lim sin X — COS X 5 lim 1-cos2x
xo ™ 1-tanS x " x—0sin? x +sin® x
3—4sin2x 2 2 .2
2 li 7 X—X5 —=sIn© X
XX 2cosx—1 " -0 COSXx—x+1
3
lim COS X — Sin 2X lim COSX — X2+1
3. 8.
X—>— 4c0s” x—3 x—>0 x2 +sin?x
4 lim tan? x + cot? x - 2 9 l Sin X — coS X
’ )(_)E 1-2sin2x - X_)E 1_%
4 4
. 3 -
5 lim w 10 lim x4—sm4x
) 2 ]
X—>T6C4COS X=3 X—>04/x2 +1 - cosx

mel-ginanUBH ANIMYS

1 IimM

Xx—2 4X_16

X+ X+§/;+...+Q/;—n

6. lim

x—>1 x-1

Prepared by LIM PHALKUN

Page 98



BEE R MAIBINHSHBE

2% —1+3%

" x—>1

lim
3. X—1 X
VaX —1-32
) eX—x—l
_ lim
Xx—0 e2X —2xeX + x2 -1
XX
_ lim
X—0 e3X _1
MG-GIRANNUBH OIS
lim sin 2x.sin4x.sin 8x
1. 6.
Xx—0 x3
. Sinx+sin 3x +sin5x
2. lim 7.
X—0 X
sin2x+1—cos4x
3. lim 8.
Xx—0 x2
23
4 lim sin“ 3xsin* 2x 9
Xx—0 x5
-3 (ain2
. SIn°(sIn“ 4X
lim ( - )
5. x>0 X 10.
Prepared by LIM PHALKUN

10.

m n
S Vx)(1+Wx)-4

X—-1

i (1+Xm)n(1+xn)m _oMm+n
x-1

9.

x—1

lim
X—0 xN

. sinz(sin 2x3)
lim
X—0 x0

lim sin[sin(sin x)]
X—0 X

3 2x.sin2 3X

5

. tan
lim
Xx—0

sin X

Sin Xsin 2xsin 3x.....sSin nx

n

lim

x—0 X

lim sin(tan 2x) + tan(sin 4x)
X—0 X

Page 99



BEE R MAIBINHSHBE

mé&- RN LBRNWIMY

1-cosx

1. lim

Xx—0 x2

COS2X — Cc0S 4Xx

2 lim
Xx—0 x2
_ 1—cosS 2x
3. lim ————

x—0 sin 4x

1—-cosxcos3x

4. lim
Xx—0 x2
lim 1 — COS X+/COS 2X
" x—0 X2

GO- RANQLERNWIMY S

- J1+sinx —+/1—sinx

1. i
x—0 X
5 lim COS X — +/C0S 2X
X—0 x2
3 lim \/1+2cosx—\/§
" x—=0 x2
4. lim \/5—\/3—coszx
" x—0 x2

Prepared by LIM PHALKUN

6.

7.

8.

9.

10.

5.

2C0SX+C0S2X—3

lim
x—0 x2

. tanx-sinx
lim ———M—
Xx—0 x3

2sin X —sin 2x

lim
Xx—0 x3
. 1-3c0S2X + 2c0s 3X
lim
X—0 x2
. 1-cosxcos2xcos3X...coshx
lim
Xx—0 x2
lim 1—+/cosx
Xx—>01—+/cos2x
) 1—cosnx
Iim ———
x—0 XsInX

lim

J1+3cosx —2

Xx—0 1- c053 2X

lim
x—0

1- 3\/cos 2X

N

Page 100



BEE R MAIBINHSHBE

G9- RANQLBRNWIMY S

sin X

1. lim
X—=>11-x

. 1—-cos2x
lim ———M
2. 5

X=>T (1 - X)

1—sini
2

3. lim

X X
X—>T (sin = — cos—)2
4 4

4 lim (m-2x)tanx

T
X—>
2
3_
5 lim X 8 + tan X
x—>2 27X

GU-HANDUBRNNINYS

. 1+ cos X
X—=>1 (1-x)

3

1-x~ +tannx

3. lim

x—1 1-X

Prepared by LIM PHALKUN

X
COS—

6. lim

Xx—>11- x3

7. lim (1—x2).tann—x
X—1 2

1-sin™
8. lim
x—>1 (1-x)2

9. lim (4—x2)tanE
X—>2 X

0 lim ——=
10.
X1 o5 T
X+1
) 1-x
o lim
. . TC
X—)13|n7
X
X
COS —
lim

" XOT 11:2 —X2

Page 101



BEE R MAIBINHSHBE

cM-HNUTnisHSRuS NNIMYS

%3 4sindx l 3sinx —sin 3x
1. Ilm—3 6. |m2_ “sin?
X—>0 X X— (0 28I X —sin 2x
5 lim 1— cos 2x 2 lim X+ Sin X
" x—0 Xsinx " x—0 tanx
. 1-cosxcos3x . 1—cos(sinx)
3. lim 8. lim :
X—0 X2 x—0  Xsinx
4. lim SN2 g lim 1T Veos2x
" x—01-cosvx x>0 Xtanx
: tanx —sinx : 1( 2
5. lim 10, lim — ———3Cc0sx+1
x—01—c0s(1 - cos/x) X—0| x2 \ CosX

Ga-RANUTnisHgnuS nMIMYS

; lim \/E—\/1+C03X 5 lim X + Sin X + tan x

Xx=0  sin? x X—y(0 X —SiNX—tanx
- . COSX—COoS 3X

5 lim \/x+cc_)sx \/(1_+x)cosx 6. lim

X—>0 sin3x —3sinx x—0 1-cos2x

3 lim JIE X — X+ cosx 2 lim J1+cosx —+/1+ cos5x

X0 X " x—>0  /COSX —~/c0os5X
4. lim \/2+\/2+2cosx—2 8 lim 1—cos X +/cos 2x

" x>0 2 " x—0 1—-c0s2x+/cosx

Prepared by LIM PHALKUN Page 102



BEE R MAIBINHSHBE

ce-nANUTnisHSnuS NMIMYS

1 lim (1—x2)tan%x

Xx—1

tan X

2 lim

x—1 1-X

. TX
1-sin—

3 lim —2
x=1 (1-x)?

4. lim (x2 —x—2)tan§

X—2
lim _S98X
5. ) )
X_)Tzcn —4x

6 lim COSX —CcoSa
" x—g Sin(x-a)
) 1—sin32x
7 im ——mMm——
. n tan X —costx
X—>—
4
i
— —arctan x
8. Ilim
x—>1 1-X
9 lim arcsin X —arccos X
. X—> L 1-x/2
J2
) 1+ cosx
10. lim 5
X—=>T (1 — X)

cD-RANUTnisHgnuS NMIMYS

1. lim (1—x3)tanL
X—>1 1+X

X . X
Cos= —sin=
4

2 lim
Xxon "X

Prepared by LIM PHALKUN

T
cot —
lim

' X—)24—x2

X+1

Page 103



BEE R MAIBINHSHBE

X
Cos— nx
~lim 8. lim (1-x)tna
x—>11-x2 Xx—1 3x -1
. TC
X3 _g4sinnx . 1—3|n;
4. lim 9. lim 5
X—?2 2-X X2 x5 —4x+ 4
(1-%)° Jarceosx
. lim 10 lim Jr —Jarccosx
" X—>11_sin " ‘x—>-1 X+l
X+1

cR-nNUTnisHSRuS NMIMYS

_ 1 . X+sinX
1. lim xsin= 6. lim ——

2 lim 2X2tan(nx+4) 2 lim (3x+1)sin(nx+lj

2
3 lim (2X—3)COS(TCX+2) 8. Ilim X Cot(nx+1)

3
4. lim (3x+1)tan(n—xj 9. lim X cos(nXJrlj
X+1

X—>00 X—>0 2)(2 +1 2X+3

5. lim 2X+ltan(3nx+4) 10. Ilim (cos\/x+1—cos\/x—1)

Xx—>ox2 44 \ 6X=5 X—>+00

Prepared by LIM PHALKUN Page 104



	01.Book
	02.Introduction
	03.Limits and Continuity

