e A Gl
do giia Alia)

Various Problems

s
Lim 170X e sl 10
x—0 COSX
o J3 |
~ l-sinx 1-0 {-.-x—>0
L = Lim = =1
x—>0 COSX 1 X#2
Lim (1-cotx) LD quaal 2 Jlia
x—>n/4
aass - d—all ’
L= Lim (1-cotx)
x—n/4
| x—>n/4
=l+cot(n/4) =1+1= 2{ —
SX#En/4
1+ si | 5 {
Lim —Fsmx Aalgll Gl 1 JNia
x—01+cosx i
pags i ()

243 -



1+sinx 1+sin0 - x—0
L = Lim = =]

x=>01+cosx 1+1 ~x#0
Lim CcOtXx aled w\ _d_uﬁ
x—0"
pas : J—ad
COSX

L= Lim COtX= Lim —;
x—0" x—0" SIX

sinx >1land cosx »>0as x—>0and x>0

X=0 e b gl Sl

3
l-cos™ X . ‘
Lim ——— L cwal 1 la
x—0 S X
rag Jall
) 1-cos’ x
= Lim —
x—->0 SIn" X

(1-cos x) (l +c0s x+cos2 x)

= Lim 5
x—0 1—-cos”x

= Lim

(I—cosx)(l+cosx+cos2 x){ as x—0,x#0
x—0 (1-cosx)(1+cosx)

scosxzl,cosx—-120

_1+c0s0+c0s"0 141+l

3
1+ cos0 i+ 2

- 244 -



2
-2 . A
Lim — * aglgad) cal 3V

x—n/4 cotx—1

. csc2 X-2 2 2
L= Lim ——~———[csc x=l+cot c]
x—»n/4 cotx —1

csc2 x-1

= Lim ——
x—>n/4cotx —1
L (cotx+1)(cotx—1)

Cxonld cotx—1
L= Lim (COtX + 1)...[as x—n/2;x#n/4—>cotx#1,cot x—l;tO]
x—>n/4
=2
. sin7x o .
Lim Al caal 2l

x—0 X
| c'-".)?: Sl

sin7x

.L=:Lim
x=0 X

7 b aall g Bl e IS @ ey

_ sin7x
L= Lim
x=»0 X

sSin
= (Lim7}. Lim

X
=71=17

x—=0/) x=0 7TX

-245-



sin8x

Lim — il o i :n:-
x—08Iin5x
ca.b_,.j : ‘Lﬂ‘
3 (sinSx )
L= Lim| —
x—0\ sinSx
= Lim (sinSx 8X)( X L).___..:i
x—>o0\sin5x" /\sin5x 3x) 2
sinx Y
Lim (——) Ul caad 20
x—0 X
ca.a_,g . ‘u‘

. 3
_ [ sinx
L= Lim
x—0 X

sinz(xlz)

x—=>0 4x

=( Lim ———s'“") 3.3
x—0 X

oy o d=adl

- 246 -



L= Lim sinz(x/2)

x—0 4x2
1 . 2 /2 1 . 2
1 sin (); ) L (sm(x/Z))
4x—-0 4x 4 x>0\ x/2

. 2 ,
o1 11

“4\So w2 2) T4 416

el caual 3 Jlia

. 2
-1
Lim 37 (-11x)
x—>0 tan 9x

a3 J=ad)

sin2(—llx).
L=Lim—mm——-~
x—0 tan9x

= Lim [sm(—llx)]x[ 2% xl]
x—0L -1Ix tan9x 9

= -11 Lim [Si“('“x)] A Lim [ﬂ—]

x>0l —11x ] 9 x50l tan9x

- —E[ Lim SR(11) lx)] x —1—[ Lim —>— }
0 {x—»0 -1llx 9| x—0tan9x

-5l =

e a3l

-247 -



_ sin3xsin5x
Lim —
x—0 7x

L = Lim sin3xs§n5x
x—0 7x

_ %){Li_%[sinfx)} s [sinSx)}
A ][ 2]

Tlx—0 X -0 X

= l\: Lim ____sin(3x)} X \: Lim ____sin(Sx)}
Tlx—>0 X x—0 X

- lim (30,3).| i |

7lx—0 3x x—0 X
15

=%(1x3.>)(1x5)=—7

sin(4x2 —3x)

Lim
x—>3 x2 -9

a5 3 =l

-248 -



L = Lim
Xx—=3 X

= Lim
x—>3

sin x2 —3x)

2 9

sm[x(x -3) ]

3)(x+3)

mn[x —3

L—>3 [x(x-3)]

l:x—)3

“x(x-3)=6
x(x—3)

=1xl

2

PRl

)

s1E£xxx33 } [

as Xx—3=

-0 ie 06-0.

[. sin9:|[3]
=|lim>—— || =
1 600 e 6

1

2

Lim L]
x—3X+3
3’]
3+3
o pas
4.1\.@.:\1\ t_h.u.;‘ :d‘:ﬂ

- 249 -



2 _x|sin(x~
Lim (x ) .

x—1 X< -2x+1

(x2 —x)sin(x—l)
L = Lim >
x—>1 x“-2x+1
- Lim x(x—l)sin(x—l)
x>l (x=1)(x+1)

Lim xsin(x~1)
(x+1)

x—1
-1
= Lim (x) L1 s_lrix__)
xol | x—1 (x+1)
sm(x -1)

= (1) e

Let x-1=6, when x—1=6-0.

- Lim sin© 1
00 ©
R PUWSUTS )
1-cos2
Lim 126052

x—>0 X

-250 -



pa s
1._.
L= Lim °°;2X
x—>0 X
.2
2
= Lim 51n2(x) ........ [l—cos2x=2cos x]
x—0 X
=2 Lim (sm(x))
x—0 X
= 2[1]2 )
3.3\.4_“\ ;..ua;"
le sInxX-—-sina
x—a X2
H
o

-251-



sinx—sina

L=Lin

X->a x-a
(using sina-sinp)
= ZCOS(Q+B)Sin(a—B)
) 2
2o 4057
o (x-a)
X+a) . { Xx-a
-~ 2c08| = |sin| —
. ( 2 ) ( 2 )
= Lim
xoa  (x-2)

= Lim 2cos(x+aj
2

X—>a

X—a
=0, when x—a,=0->0

put

=2cos(a)| Lim sin(G).l
2 ()t:e—>0 (9) 2]

= 2cos(a),tl X %} = cos(a)

Al G :du‘

sin(a+x)+sin(a—x)
xsin X

x—0

-252 -



sin(a+x)+sin(a—x)-2sina

L = Lim -
x=—>0 xsinx
— Lim sinacos X+cosasin x+sinacos X—cosasinx—2sina-2sinx
x—0 xsinx
" Lim 2sinacosx—cosasinx—2sina
x50 Xsinx
. 1-
=-2sina Lim ————
x—»( Xsinx ,
3 ) 25in2(x/2)
=-2SIna Lim —————=
x—>0 = Xsinx
.2 )
. 2 12
- _2sina.2 Lim | 2207 (X ﬂ X
x—0 x2 |Lsinx
. 23in2(x/2) 1- X
=—4sina.| Lim— >~/ " | Lim | —
x—0 x2 2_x—)0 sinX

= —4sin a.[ﬂ 1]

=-sina
. secx-1
im > -
x—=0 x

‘rsecx =1/cosx =

-253 -

el Gl 3 Jla

tadass 3 J=all



1

-1
L = Lim cos X
x—>0 x2
1—-cosX

= Lim
x>0 XCOSX

. { 1 :\{l—cosx]
= Lim _—
x—>0LcosX. X
={Lim 1 }.[Lim l—cosx}
x—0€0sX | | x—0 X

_ m [le 1—cos x}
x—>0 X

1 cosx O
=—=>

X
= [1] &le - cosx:\{ Lim x}
x—0 X x—0
—sm2 x/2 1
=[] XL}-I;IO (x/2) 4X [0]

2
-0 m{ _,OSE“/;‘)”X -%-[0]

= .;_[1]2 fo]l=0

_ tanx-—sinx
Lim ——=——

-254 -

3.3\.@_'.\3\ g_u.n;\ :d‘:ﬂ

g

: =)




. tanx-sinx
L=Lim ——=

x—0 x3

) I [sinx .
Lim -3 —sin x
x—0 x~ LCOSX

sin X—sin X cos x]

x—>0x L cosx

S
Lim sinx( cosx):|
x—0x3 [ cosx

- Lim {tan x(l—co§ x)]

x—0 3

[tanx:l 1- cosxz“i 1 }

x——)O X 1+cosx
[ H: sin x] ‘:Lim 1 _}
x-—)O X | x—01+cosx

[ .72
=[Limtanx}.LLimm .[Lim L }
1xo0 X [1x50 x2 | [x—0l+cosx

el ol 3 Jlia

. 3sinx-sin3x
x—>0 X

s s Jall

-255 -



L=1i 35inx—?)sin3x

=1lmm
x =0 X

3sin x(3 sinx—4 sin3 x)
3

= Lim
x>0 X

4sin3 X

3

Lim
x>0 x

sin x\3
Lim 4(—-—)
x—0

Exponential Limits Problems

A Jsa) Aulgs o Alglaa AL

If an=(1+l) => Lim (1+5) =e",
n n

h—
. 1
if we put; = o = asn—oo, o0
1/n

-~ Lim (1+0)  =e,
o—0

Lim (1+ koc)”“ =e"
a—0

s Gl OSag (ATl

- 256 -



e’ -1

Lim =l,
x—=0 X
*—1
Lim =loga, (a>0)
x-»0 X
4x 4x
- a -1
Lim 2 1=Lim x4 =logax4
x»0 X x>0 4x
3 —1
Lim —
x->0 SInx
3% 1
L= Lim —
x—>0 sSinx
31 x
= Lim X—
x>0 X sinx
’ 2x 1
- X
= Lim X2 X —
x->0 X Sinx

O30 x
=2{ Lim Lim ——
x-0 X x—0SsInXx

= 2(10g3)(1)...... ['.'X—)O,:ZX—)O,Let

=log3? =log9

- 257 -

0_
0=2x= Lim 9——1]
00 ©

Gl aal 3 Jlia



paa g 3 Juad)

=log(a/b)
Al caal 3l
60 =3"-2"+1
Lim 5
x—0 X
Q‘AJ"‘:J'A'“
X_ X__ X 1
L=Lim6 3,22 +
x—0 X
(2x3) -3 -2" +1
= Lim 3
x—0 X
(2)°(3)" -3 -2" +1
= Lim 5
x—0 X

- 258 -



(3)" (2 -1)-(2"-1)

2

= Lim

x—0 X
3 -1)-(2* -1
= Lim (— ) 2( )
x—>0 X
( . 3x _IJ[ ' 2x —1)
=] Lim Lim
x—0 X x>0 X
=(log3)(log2)
el a3 lia
a*+a -2
x—0 X2
&9 . ‘S—ﬂ”
o a*+a™ -2  a*+1/a*-2
L = Lim > = Lim >
x—0 X x—0 X
2 X




Lim (1+ 2x)5/x

x>0

L= Lim (14+2x)

x—0

- Lim \:(l + 2)()”"]5

x—0

5
()
—elf

, (1+7xj”*
Lim
x—0\ 1-9x

1/x
L= Lim (1+7x)
x—>0\ 1-9x
o (1+7x)
= Lim 1/x
x—01+(-9)x

Lim (1+7x) "

x—0

" Lim (1 +(-9)x"")

x—0

1/x

gl g_u.u;\ ;J\Iu

s s =

sy Sl

——————



Lim (X)-“' Al Cuaal ;dL"u
x—0 -

1
L=Lim(X)X-l....[it is 1° form]

x—0

=put x-I1=h, as x—>1Lh—0
1

= Lim (1+h)n

Lim (1+h)

=e

logx -1

Lim
Xx—>e X—¢

Al caal 3l

oy s Juad)

~X—>e X-—¢

L=Lim logx_l....[it 1S form]

0

0

=put Xx-—-e=h, as x
I _

L og(e+h)-loge

h—0 h

Lim | lo e+h
= Lim —
h—oh 8 e

B | 1 1/h
=log| Lim —| 1+ =h
8 hlnoh( e j }

=log_e”°]=lloge=1/ex1=1/e.
- e

—e¢,h—>0,also put 1=loge.

- 261 -



