Limits

Exercise 27A

Q. 1. Evaluate
lim (5 -x)
x—2

Answer : To evaluate:

lim(5 — x)

x—=2
Formula used:

We have,

lim f(x) = f(a)

X—a

Asx_)z,wehave

lim(6—x)=5-2

X—2

lim(5—x)=3
x—2

lim(5—x) is
Thus, the value of x—2

Q. 2. Evaluate

1i111(6x: —4x +3)

x—1
Answer : To evaluate:

111111()(2 —4x +3)

Formula used: We have,



lim f(x) = f(a)

X—a

Asx— 1, we have

lim(x? —4x +3) =12.4(1)+3
x—1

lim(x? — 4x + 3) =Q

x—1

Thus, the value of ii_l}ll(xz —4x+3) isQ.

Q. 3. Evaluate
] 3
. X“+9
lim
x-=3| xX+3

Answer : To evaluate:

Formula used:
We have,

lim f(x) = f(a)

X—a

Asx_)S,wehave

" x*+9 3°49
»3 X4+3 343

. x2+9 18
3 x+3 6



. X249,
Thus, the value of lim is 3.
x—3 X+3

Q. 4. Evaluate

=

lim
x—-2

x—3

Answer : To evaluate:

x% —4x

lim
x—3 X—-2

Formula used: We have,

lim f(x) = f(a)

X—=a

Asx_)s,wehave

i x>—4x 3%>-4(3)
x3 X—2  3-2

x*—4x 3*-—4(3)

0 i-0
x2 — 4x

lim = -3

x—»3 X— 2

. x%-4x,
Thus, the value of lim is -3.
x—3 Xx-2

Q. 5. Evaluate

2 o
lim[-x—-']
q

x5



Answer : To evaluate:

Formula used:
We have,

lim f(x) = f(a)

X—a

Asx_’S,wehave

x?2-25  (x+5)x-5)
lim——=1i
x=5 X—05 x—5 x—5
x2—25
lim——=x+5
x=5 X—5
x%2—25
lim =545
x=5 X—5
x2—25
lim = 10
x=5 X—5

Thus, the value of limxz_:sis -10.

x—.s X-

Q. 6. Evaluate
(3 -1)
lim

-1l x-1

Answer : To evaluate:

Formula used: We have,



lim f(x) = f(a)

x—a and

X3-y3=(x-y)(x*+xy+y?)

Asx_)l,wehave
Cx*-1  (x—-DEFP+x+1)
lim = lim
x-=1 X—1 x—1 X—1
3
x°—-1
lim = lim(x?+x+ 1)
x—1 X — x—1
x3—
Hnl]x =14+1+1
sl X —
x3-1
lim =23
x—=1 X —

Thus, the value of limi_—lis 3.
x—1 x—1

Q. 7. Evaluate

lim
x——2

x3+8]

X+2

Answer :



. x3+8
To evaluate: lim
x—-2 X+2

Formula used:

We have,

limf(x) = f(a) 3nd

X—a

x3+y3=(x+y) (x2-xy+y?)

As x - —2 , we have

— =4-4+4
x—>-2 X+2
. 2
lim == =4
x—=—2 X+2

x3+8

Thus, the value of lim

K-2 X¥2

is4

sdwyclass24



. [x4—81]
lim| ——
x—3 Xx—-3

Q. 8. Evaluate

Answer :

Answer :

x*-81

To evaluate: lim
Xx—3 X-

Formula used:

We have,

limf(x) = f(a) 3nd

X-a

As x - 3, we have

x*-81  (x*+9)(x*-9)
m
x=3 X—3 x—3 Xx—3

x*-81 (x*+9)(x+3)(x—3)
lim

~1:l—-n; X—3 =x—-3 XxX—3
x*-81

. _H 2

=5 - gk +9E+3)
x4 —

lim - =(9+9)(3+3)

x=3 X—3



x*—-81
= 486

lim
x=3 X—3

Thus, the value of Iimx‘_mis 486.
x—3 Xx—3

Q. 9. Evaluate
i 5 .
. X“—4x+3
lim | —
x=23| x*-2x-3

Answer : To evaluate:

Formula used:
We have,

lim f(x) = f(a)

X—a and

" x2—4x+3  (x—-3)(x—-1)
x8X2—2X—3  x=8 (X— 3)(X+ 2)

x2—4x+3 " (x—1)
im
x-~3 (X + 2)

lIim————— =
x—=3X2—2x—3

Xx2—4x+3
lim

_2
x—°3X2—2X—3_5

Thus, the value of



. X°—4x+3, 2
lim = 5=
x—3 X“—2x-3 5_

Q. 10. Evaluate

. [4x3—1]
Iim P

Answer : To evaluate:

ax®-1

1 2x—
gas 2%—1
2

Formula used:

We have,

lim f(x) = f(a)

X—a

1
As x - =, we have
2

4x2—-1  (2x+1(2x—-1)

iEEZX-l:il_,Ig 2k —1

C4x%-1
Bios— - Ml
x5 ;

2

. 4x2—1_2
xl_,n,f 2x—1
2

-

M i
Thus, the value of lim——is2,
W=y=" ==




Q. 11. Evaluate

- 64
[ 5¢
x—4 -16

Answer : To evaluate:

Formula used: We have,

lim f(x) = f(a)

X—a
and
X3y =(x-y)(x*+xy+y?)

Asx_)4,wehave

x3— 64 (X— HE*+4x + 16)
lim im
x=4X2— 16 =x=4 (x+4)(x—4)

x3 — 64 (x% +4x + 16)

Wi 2 i

: x3— 64 48
xotx2—16 8
I x3 — 64 .
o T

Thus, the value of

Q. 12. Evaluate



5 o
lim[—X3 3-]
x=22| x —8.

Answer : To evaluate:

. X°-32
lim—;
x—2 x°—8

Formula used: We have,

XM _ym

Je=ry.

:myrn-l

As x - 4, we have

" x5 — 32 . x5 — 25
wl—-nzl x3—8 x‘i‘é‘xa—zs
2 X3+ 2o
x]—-nzl x3—8 _xl—l-lzlxz—23
X—2
I x°>—32 " 5(2)*
Yl—-nél x3—-8 B xl—-nzl 3(2)2
_x*—32 20
lim =—

5— -
Thus, the value of lim==2js 2
x—2 x*-8 3
Q. 13. Evaluate
',(5-2 aS--l
him =
X—a X—a

Answer : To evaluate:



5 5

Xxz2—az b s5_,
lim =—Qqz
x—»a X—a 2

5 5

Xx2—az b5 3
lim =—Qaz
x—a X—a 2

5
Thus, the valué of im==22is gaz

X—a X—a

Q. 14. Evaluate

5/3

[x+2" -@+2)

Xx—a X—a

lim -
|

Answer : To evaluate:

5 3
Hm {(x+2)a—(a+2)a}
xX—a X-a

Formula used: We have,

|
J



As X — a, we have

x+23-@+23| . [&+23-@+2)3
x—a X—a T x—a] (x+2)-(a+2)

5 5
x+2)3—(a+2)3 5 5
lim ( )3~ ( ) }=—(a-l-2)3_'1
X—a X—a 3

x—a X —is

) (x+2)3 — (a%+ 2)2}
lim

Thus, the value ofljm{(“z)s-(“z)a] IS g (a+ 2)7

X—a

Q. 15. Evaluate

) [x“—l]
lim
x—l . x-1 |

Answer : To evaluate:

. xt-1
lim
x—1 x—1

Formula used: We have,



As X — a, we have

xM oy :
2 4 :mym 1

As x - 1, we have

Thus, the value of ljmﬁ'is n.
x—a x-1

Q. 16. Evaluate

lim —J;—\/;

Xx—a X—a

Answer : To evaluate:

] . \l'};_ Vfa
Xx—a X—a

Formula used:
We have,

x —y™ m-1
I—y "my

As x —» a, we have



lim =—qz !
x—-a X—a
1 1
. Xz2—az 1
lim —

2 1
P |
Thus, the value of i X=2%is —+
_ 2va

Xx—a X—a

Q. 17. Evaluate
; ( Jx+h —Jp_c'
lim

h—0{ h

Answer : To evaluate:

—
Vx+h—v‘

wl

lim
h—0 h

Formula used:
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x) =0o0r + o
x—=a x—=a then

lim @ = lim @
x~ag(x)  x~ag (x)

Asx_)o,wehave
Vx+h—vx 0

im——=

h—0 h 0



This represents an indeterminate form. Thus applying L'Hospital's rule, we get

FR-E_ gp (TR V)

lim————— = lim
= d
h—0 h h—0 i (h)
1
. Vx+h—yx . 2Vyx+h
lim———— = lim——
h—0 h h—0 1
_ Vvx+h—-vyx 1
lim =
h—0 h 2\&
Thus, the value of lim e
0 h 2vx

Answer : To evaluate:

lim [ 1 1J
h_.oh vVx+h Vx

Formula used: L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x) =0o0r oo
g - o then

i FO)
xl—I-% g(X) xl—lvag (X)

Asx_)o,wehave



: 1{ 1 1}_0
hes0 h Vk+h vx) 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

d (# _ L)

¢ 1 1 dh\yx+h V%
Iim—[ - —} = lim——
n~ohlyx+h X} h-o [ ]

an (W
-1 + 1
Iimlf : —i}= Iimz'lu'h 2Vx
n—oh(yx+h X h—0 1
e 1 1]
im—1 ——t=

h-oh{yx+h X

1( 1 1
lim—-[ - —,J
Thus, the value of b=0 B Wx+h  VxJ o o

Q. 19. Evaluate

. {\/1—:{—1]
11111 —
x—}O\ X

Answer : To evaluate:

+

vi1+x-1

lim
x—0 X

Formula used: L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x) =0o0r + o
x—a x—=a then

w1
reag (%)

lim =
x~a g(X)



Asx_)o,wehave

JI+x-1 0
lim——m—=—
x—0 X 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

2 (WTFxR-1)

. yi1+x—1
lim———— = lim d
x—0 X x—0 u (x)
dx
_ 1
. N1+Xx—1 . 2JxF1
lim— = lim——————
x—0 X x—0 1
CVTHFx-1 1
lim—— = —
x—0 X 2

Thus, the value Oflim@isé

x—0 X
Q. 20. Evaluate

( o IR T o BN
lim V2-X 24X

x—0 x

=

Answer : To evaluate:

. [2—X—y/ 2+X
lim ¥ —/—"
x—0 X

Formula used: L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x) =0o0r £ o
x—a x—a then



lim o im dis,
x=ag(X) x—ag (X)

Asx_)o,wehave
. V2—x—V2+x 0
KI—-ng X _0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

d
V2-Xx—VZ¥xX _ hm&(\/Z-X'—\Q‘PX)

lim

x—0 X x—0 i

dX(X)

B 1 B 1
Iin1V‘2Hx”V{2+x=lim SVZ—X 2y2+x
x—0 X x—0 1
V2—-x—\V2+x -2
lim . A -
x—0 2v2
V2—-x—V2Fx -1
im =—
x—0 X 2
Thus, the value of lim ¥=Y2 s —
x—0 X V2

Q. 21. Evaluate

li dl—xsz -1
n

x—0 x

Answer : To evaluate:

.y 14x+x3-1
lim———
x—0 x

Formula used: L'Hospital's rule



Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x)=0o0r o
x—a x—a then

O FG)
xl—l-ltlz g(X) xl—-lglg (X)

Asx_’o,wehave

. NI+Ex+x2—-1 0
lim = —
x—0 X 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

IFxFe-1_ dk(v’l+x+x2—1)

o 3
* * dX(X)
3+ 2x

Iimv‘l +x+x2—-1 % ng,/17+x+xz
x—0 3¢ x—0 1
. vi+x+x2-1 1
‘(Elf} X . >

Py
Thus, the value of]im"l“‘—“‘zlisg

x—0 X

Q. 22. Evaluate

&=

2-X

lim

x—0

Answer : To evaluate:




Formula used: We have,

lim f(x) = f(a)

X—a

Asx_)o,wehave

W3-x-1 3-1
lim =
x—0 2—X 2

v3—x-1

y‘ﬁ—l

Thus, the value of =0 2-%
Q. 23. Evaluate

‘)
11111
x—0 \/a—x \/a X

Answer : To evaluate:

- 2x
lim —
x—0 va+x—ya—x

Formula used:

is
2

Multiplying numerator and denominator by

va+x++ya—x

2X 2x va+x++a—x
lim = lim
x~0ya+x—ya—x =x-0 a+x—vVa—-x\WVa+x—+a-—
2X 2x(Va+x+vVa—x)
lim = lim
x=0ya+x—ya—x x—0 at+x—atx
2X 2x(Va+x+va—x)
lim = lim
x—0 \/a+X‘—\/a“ x=0 2x
2X
lim = limya+x++a—x

x~0ya+x—vya—x x-0

3



2%
li =2
wl—%]\/a+x—\/a— va

Thus, the value ofllm —‘_'va =is 2V/a.

Q. 24. Evaluate

\/3—}{ —JS—X )
9.

R |

lim
x—l

Answer : To evaluate:

i Vv 3+x—y/5—x

x—1 x2-1
Formula used:
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

lim f(x) =limg(x) =00r + o
x—a x—a then

(O T {6
x~ag(x)  x-ag (X)

Asx_)o,wehave

" V3+x-v5—-x 0
0  x2—1 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

d
 V3+x—+V5-—-x ) dx(\/3+‘x_‘\/5_‘x)
11_1}1 71 =11_{111 d
x—1 X X: dx(xz_l)




1 1
+
V3+x-V5—-x im2V3+x  2V5—x

x—1 x2-—-1 x—1 2X
g V3+x-v5-x 1
e xt—1 4

' /34+x—y5-x. 1
Thus, the value of hm% is =

x—=1  X*-— 4

Q. 25. Evaluate

f x2-4
lim —
x—2( \/x-—.‘l —\/3x—2 __

Answer : To evaluate:

x*—4
lim——
x—2 VX+2—3x-2

Formula used: L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x)=0o0r + o
x—a x—a then

i O TG
40 g(x) i g'(x)

Asx_’o,wehave

. x’—4 0
im = —
x=2x+2—-V3x—-2 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get



d
x?—4 & -9
< e P o
VX+2—-V3x— ai(ﬁh(4'2‘—‘d3X‘-2)

. x2—4 3 2X
im = lim— 3

x=2\X+2-V3x—2 x-2 _
2Vx+2 2Vy3x—2

. x%—4 4
1m =
x=2 X+ 2 —\/3x — 2 1 ___ 3
2V2+2 2V6-2
x?—4 8

lim =
x~2 X+ 2 —V3x — 2 %_%

. x*—4
im =
x->2 \/x+ 2 — /33452

—8

Thus, the value of lim N 8.

e IS -
x—2 v.,x+2—1}3x—2

Q. 26. Evaluate

{B—JS*X

1-+5—-%

lim

x—4

Answer : To evaluate:

3—v5+x)
1—-y/5—x

lim (

x—4
Formula used:

Multiplying numerator and denominator with conjugates of numerator and denominator
i.e

(1+V5—x)(3+V5+x)
i (3—\/5+x)_ (3—\/5+x)(1+\/5—x)(3+\/5+x)
s’ 1 —<JE—x = e 1-vV5—x/\1+vV5—-x/\3+V/5+x



) - =G

m
- $\X—4/\3+v5+x
3—v5+x 1+vV5—x
lim = lim— | ———
x4 \1—-v5—x/ x4 \3+V5+Xx
_ (3—v5+x) 1
lim = ——
x=4 \1—y5—xXx 3

. 3—V5+x) - 1
Thus, the value of hm( ‘“:) is —=
x—4 \1—/5—x 3

Q. 27. Evaluate

lim(m_\/;

x—>0\ X,\/a(a + X)

Answer : To evaluate:

lin VR

x—0 X/ ala+x)

Formula used: L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x) =0o0r + o
e ®-0 then

i 05 e O
rmag(x) x-ag (X)

Asx_)o,wehave
Ja+x—+va 0

im—=

x=0 x./a(a+x) 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get



1
at+tx—+ya Iy
lim ie = lim Lo ox
0 xjala+x) Pox( = )+ a(a+x)
2Jala+x)
1
a+x—+a
lim ya = 2Va
x=0 x fa(a+x) &)
VJatx—+va 1
lim =
x=0 x fa(a+x) 2ava
vm-v"i 1

lim
Thus, the value of *=° xya(@a+x) ;o 2ava

Larxa. 1
Thus, the value ef iim—— ‘E|s —
x—0 x/ala+x) ~ 2aya

Q. 28. Evaluate

{ex® T

lim

| v’l-‘—x3 —J1+x

Answer : To evaluate:

lim Vi+x® —1+x

x—0 4 1+x% —1+x
Formula used: L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x)=0o0r + oo
x—=a x—=a then

lim L. lim F()
r~ag(x) x-ag (X)




Asx_)o,wehave

Vi+x2—y1+x
m
x>0y1+x3 —y1+x

0
0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

' ViTrZ—iF%x e dx(\/1+x2—\/1+x)
1m
*=0V1+x3—V1+x “""d(x/1+x3—\/1+x)

2X 1

CVIAXC-VIFX L Vidx2 2T+
x*°\/1+x3—\/1+x x~0_ 3x2

2V1+x3 2V1—x

1

Vi+x2—y1+x -3
lim = lim—%
x=0\T+x3—{T+x x—O_%

- Vi1+a2—\1+x

— =&l
x—0\ 1423 —\/1T+x

1422 —\/1+x
Thus, the value ofhm-‘-'—"""‘——x js 1.
x—04/ 1422 —\1+x

Q. 29. Evaluate

) \
. x* —3x% +2
lim | — .
J

x—1

Answer : To Evaluate:

- x*—3x%42
lim{———

x—1 \x?—5x2+3x+1
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where



lim f(x) =limg(x) =0o0r + o
x—=a x—=a then

lim @ = lim fix)
x=ag(x) x—ag'(x)

Asx_)o,wehave

. £#—3x*+2 Y} D
xl—]:lf x3—-5x2+3x+1) 0

Therefore,

x*—3x%2+2 ‘ 4x3 — 6x 4—-6 2 1
x2—5x2+3x+1) 'y

lim
x—1

- 232 —10x1+3 3—1043 4 2

Hence,
. x*—3x%2+2 1
+o1 \X3 — 5X2 + 3x +df. 2

Q. 30. Evaluate

/

lim
x—2

QA ;.

3* 3. ]
3.“—]\ _3.‘('-

\

Answer : To evaluate:

. [3%-a%* a3
lim|(————
x—2 33-X_37

Formula used:
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

lim f(x) =limg(x) =0o0r + o
x—a x—a then



w00 O
x=ag(X) x—ag (X)

As X 0 , we have
I 2*—1 0
3.:1—1-10l X & 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

3¥ - 33 %12 %(3*’ — 337 —-12)
Iim( = = lim d =

dx
o (3¥—33*—-12 _ 3*In3+3**In3
lim = = lim ¥ 71
=2\ gp=_33 =% _33-xIn3+32(5)In3

lim
x—2

(31'r - 3“—12) In3+271n3
¥ = 1
33-x _ 35 —27ln3+(§)1n3

lim
x—=2

3* —-33~*_18 281n3
33-x _ 3% ~ —26.5In3

(3""—39"‘—12) . 281n3

33—..?_3% —26.5In 3

Thus, the value of lim

x—=2

Q. 31. Evaluate

e¥x 1

X

lim
x—0

Answer : To evaluate:

e*¥1

lim
x—=0 X

Formula used:



L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x)=0o0r o
s e then

RE) 5 f(x)

ASx—>0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

=1 dix(e“' 1)
lim = hm—d—
x—0 X x—=0 _( )
Ix (X

' e4x _ 1 ' 4e4x

lim = lim
x—0 x x—0 1

et*—1

lim =3 |
x—0 X

S |

s 4.

Thus, the value of lim
x—=0 X

Q. 32. Evaluate

f p = s B
e X g ]

X

lim
x—0

\

Answer : To evaluate:

ez+x e:

lim
x—0 X



Formula used: L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x)=0o0r o
X—=a xX—a

then

I f(x) I f(x)
im——=lim—;
x~ag(Xx) x-ag(x)
As X~ 0 , we have

ez +x e2 0
lim ==
x—0 X 0

d
: e2+X _ g2 . aJ_((eZ+-‘=_e2)
lim—— = lim d
x—0 -, 4 x—0
ﬁ(x)
' ez+x _ eZ ez-l-x
lim——— = lim
x—0 X x—0 1
. e2+x = ez .
lim—=e
x—0 X
| e2tX_g2 2
Thus, the value of lmg —is e~
x—n 2

Q. 33. Evaluate

I 3 40
. ¢ —¢
].1111)-—
x—>4| x—4

Answer : To evaluate:

eX_e*

lim
x—4 X—4



Formula used:
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x) =0o0r + o
x—a x—a then

lin fx) limf(x)
im— = —_—
x=ag(x) x—ag'(x)

AsX ™ 0 , we have
1' e2+3c o e2 0
H— ==
x—0 X 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

d

ex—e* ey

lim = 1imL

x—4 X—4 x—4 1( _4)
ax X

ex_e4 ex
3:1‘? X—4 =:}:i—{ET
e —e*
P—I-I}x—dx —€

e¥—et,
is e®.

Thus, the value of lim

x—4 X-

Q. 34. Evaluate

f
lim

A e N
e% _alx
x—0 X

\

Answer : To evaluate:



i
e3X_g2X¥

lim
x—0 X

Formula used:
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x) =0o0r £ o
x—=a x—=a then

G e
- g(x) e g'(x)

As X~ 0,we have

e3x _ er 0
lim—=—-
x—0 X 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

d
e3X _ a2x a (e3x o er)
HHC}T = ling—d*
X— X—
= %)
. 93\: _— 92‘( 3931( 292‘-:
lim = lim
0 X 1
X— x—=0
3X_ _2X
lim————= 3-2
x—0 X
. e3X_g2X
lim =]
x—0 X

3X 2X

Thus, the value of lim¥———is 1.
x—=0 X

Q. 35. Evaluate



/ X :

. e” —x—-1
].llll _—
x—0

X

\

Answer : To evaluate:

eX—x-1

lim
x—0 X

Formula used:
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x)=0o0r + oo
x—=a xX—a then
fx) .. f(x)

im——=lim—
x—ag(X) x—ag (X)

Asx_’o,wehave

- e*—x—1 O
lIim———=—
x—0 X 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

eX—x—1 4 (ex—x-1)
lim——— = lim d
x—0 X x—0 _(X)
dx
eX—x—1 e*—1

x—0 X x=0 1



lim =]-1

x—0 X
e |

lim =()

x—0 X

’ - s A
Thus, the value of lim lim is O.

x—=0 x—=0 X

Q. 36. Evaluate

 bx ax \
c — €
) LOia<b
X

\ J

lim
x—0
Answer : To evaluate:

ebx ax

lim

x—0 X
Formula used:
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x)=0o0r o
x—a x—a then

oo BN f(x)
im——=lim—
x~ag(X) x-ag(X)

AsX™? 0 , we have

ebx — X 0
lim—=—
x—0 X 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get



ebx — X (?_X (ebx - ea—“)

lim——— = lim d
x—0 X x—0
ax ™)
- ebx — pax ‘ bebx — g3
lim—— = lim
x—0 X x—0 1
bx__ax
lim = b-a
x—0 X
eDX _gax%

Is b-a.

Thus, the value of lim
x—0 X

Q. 37. Evaluate

lim

x—0

/ - -
a® —b*
X

\

Answer : To evaluate:

a¥ —p¥

lim
x—vo X

Formula used:
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x)=0o0r oo
x—a x—a then

i 10 7O
x~ag(x)  x-ag (X)

Asx_’o,wehave



. a— -
lim = —
x—0 X 0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

a¥ — b* (a"—b")
hnr} — linc')l dx d
: gl
. a*—Db* a*lna—b*Inb
lim = lim
x—0 X x—0 1
¥ — b¥
Iin(} =Ilna—Inb
I a*— b* 1 a
KEI(;I n N nb

B s a
Thus, the valueoflim——isIn-.
x—=0 X b

Q. 38. Evaluate

lim
x—0

Answer : To evaluate:

a¥—a7%

lim
x—0 X

Formula used:
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x)=0o0r £ o
x—a x—a then



lim= -
11m X —0

x—0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

_ g—a* _ w@—a®)
lim—— = lim d
x—0 X x—0

dx (x)

=g . a*Ina+a*lna
lim———— = lim
x—0 X x—0

a¥— g«

lim—=2lna

x—0 X
4% S
IS 21na.

Thus, the valué ofll‘i_lg

X

Q. 39. Evaluate

{ ~X _1
lim| =
x—0

X

Answer : To evaluate:

2X_
-

lim
x—=0 X

Formula used:
L'Hospital's rule

Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where



lim f(x) =limg(x) =0o0r + o
x—=a x—=a then

)
o g(x) i g'(x)

Asx_’o,wehave

o2 —1
lim
x—0 X

] &

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

d
o2x—1  gx(2*-1)
lim = llmd—
x—0 X x—0

&(X)
2X—1  _ 2*In2
lim = lim
x—0 X x—0
2x—1
Iin& =1n2
x—n

— s
Thus, the value of 1111371 isln2.
x—o <

Q. 40. Evaluate

(3% -9
lim [ -—}
x—0 X

Answer : To evaluate:

32"‘3_9

lim
x—0 X

Formula used:

L'Hospital's rule



Let f(x) and g(x) be two functions which are differentiable on an open interval | except at
a point a where

limf(x) =limg(x) =0o0r + o
x—a x—=a then

O (¢
lim e = Im s

Asx_)o,wehave

et
lim——— =~
11m - 0

x—=0

This represents an indeterminate form. Thus applying L'Hospital's rule, we get

32+x_9 %(32”‘— 9)
lim——— = lim q
x—0 4 x—0
= &

o 32x_9 | (Z+x)In3
lim———= lim—————
x—0 X x—0 i

24x
Iin& s 2In3
x— b,

3:+:-:_9

Is21n3

Thus, the value of lim
x—0 X

Exercise 27B

Q. 1. Evaluate the following limits:

. sin4dx
lim
x-0 6Xx

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfied any one
from 7 indeterminate forms.



In this Case, indeterminate Form isg

.o sinx
Formula used: lim—=1
x—0 X

. sindx : sindx 4 4 2
So lim = lim( X -=-==
x—0 6x x—0  4x 6 6 3

. Sin4x 2
Therefore, lim ==
x—0 6x 3

Q. 2. Evaluate the following limits:

. sinsx
lim —
x—0sm 8x

Answer : To Find: Limits
NOTE: First Check the form of imit. Used this method if the limit is satisfied any one

from 7 indeterminate form.

In this Case, indeterminate Form isg

sinx

Formula used: lim— =
x—0 X

sin5x sin5x 8x 5% _ 5x

So lim = lim(

5
x—0Sin8x x—0 5x ] sin8x 8x 8x 8

(%

sin5x
sinBx 8

Therefore, ling
x—o



Q. 3. Evaluate the following limits:

. tan3x
lim
x—0tan 5x

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfied any one
from 7 indeterminate form.

In this Case, indeterminate Form isg

anx

" t
Formula used: lmé =1
x—v

— lit (taan)x 5x 3x _ 3x _

So lim 2

x—0 tan x—0 3x sin5x Sx 5Sx

Therefore, il

an3x 3
x—0tanSx 5

Q. 4. Evaluate the following limits:

fan ox

lim

x-0 tan Bx

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfied any one
from 7 indeterminate form.

In this Case, indeterminate Form is%

. tanx .
Formula used: lim—=1
x—0 X



| tanax Bx ax _ax «

So 1 ln anB }.;I_I}(lg( ax )X sinBx @ Bx PBx B
Therefore, llm —
anfx B

Q. 5. Evaluate the following limits:

. sin4dx
lim -
x—=0tan /X

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form isg

. - Siroe L Manx
Formula used:lim—=1and lim—=1
x=0p X x—=0 X

sin4x] 7X 4x 4x_ 4

So lim 20 = lim (S0

sin7x 7x 7 7

4x 4
Therefore, hm = —
x—0 tan7x 7

Q. 6. Evaluate the following limits:

. tan3x
lim —
x—0s1mn4x

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.



In this Case, indeterminate Form isg

. tanx . sinx
Formula used:lim—=1 andlim—=1
x—0 X x—0 X

tan3x X tan3x 3x 3

So lim =lim(——)x =X x =22

x—0sindx x—0 3x sindx 4x 4x 4
an 3
Therefore, 11m ==
sindx 4

Q. 7. Evaluate the following limits:

. sinmx

hm —

x—=0 tan nx

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form isg

tanx
Formula used: hm—“ =1 and lu’% =]
. K—
. sinmx " sin mx nx mx mx m
So lim = lim( )X X —=—=—
x—0 tan nx x—0 mx tan nx nx nx n

lm..‘( m

Therefore, hm
0 tan nx n

Q. 8. Evaluate the following limits:

. SIn X —2sin3xX +sinsSx
lim
x—0 X




Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, inderterminate Form isg

. sinx
Formula used: lim—=1
x—0 X

.___ sin x—2 sin 3x+sin 5x 2 sinx 2sin3x sinS5x . sin x 2sin 3x 5sin 5x
So lim = lim( - - ) = lim( X3+ )
x—0 X x—=0 X X X x=0" X 3x 5x

By using the above formula, we have

lirn(smx ~ 2sm3xx3 + Ssms.\t) =1-7943+5=0
x—0 X 3x 5x

sin x-2 sin 3x+sin5x
X

Therefore,lim 0
x—0

Q. 9. Evaluate the following limits:

- . -‘ -
(2sm~x+smx—1)

lim —— :
x—74 (2sin” X —3sinxX +1)
Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.



" . - . 0
In this Case, indeterminate Form is
. sinx i
Formula used: IIII%—‘(' = 1 or we can used L hospital Rule,
x—. -

So, by using the rule, Differentiate numerator and denominator

4sin XCcos X+ COsSX . 4sinx+1 241

_?4sin xcos X— 3cosx _x"; 4sinx—3 "5_4

X

. 2sin® x+sinx—1
Therefore lim ——— =-3
x—0 2sin- x—-3sinx+1

Q. 10. Evaluate the following limits:

e
lim (sin -x'. 3x)
x—0(2X +s1n 3X)

Answer : To Find: Limits
NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form isg

Formula used: linoL:x = 1 or we can used L hospital Rule,
X— 3
So, by using the above formula, we have

Divide numerator and denominator by x,

sinzx+3x sinzx 2sinzx 3

i +3
ncaa im0y = lim &5 = lim —22 =243 _ 1
2 + 2 3 2X+s5insx sinax 3s51n3x

x—0 2x+sin3x  x_.g X—=0 24+——  x—02+ 2+3

3X

ALTER: by using the rule, Differentiate numerator and denominator



1. 2cos 2x+ 3 5 1
x—0 2 + 3cos3x E -

sin 2x+ 33

Therefore lim————
"x—0 2x+ sin3x

Q. 11. Evaluate the following limits:

lim (tan2x —X)

x-0(3x —tanx)

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form isg
Formula used: HT- 1 orwe can uged L hospital Rule,

So, by using the above formula, we have

Divide numerator and denominator by x,

tanzx—x tanzx ztanzx

hme—*— llmJtﬁ—Ilm+ 2—:2

l. tan2x—x

x—0 3x— tanx

tan2x—x 1

Therefore,lim

x—0 3X— tanx 2

Q. 12. Evaluate the following limits:

o (x? —tan2x
lim ( )
x—0 tan x



Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

> ] : . 0
In this Case, indeterminate Form IS =
. tanx i
Formula used: Im&T = 1 or we can used L hospital Rule,
x—o P

So, by using the above formula, we have

Divide numerator and denominator by x,

2
x°-tan2x —tanzx tanzx 2(31128
2 _tan2x 0-2 )

lim——— = llm—ﬁh— lim—tﬁé— = hm—t—mL =

x—0 tanx x—0 x=0 1

. X°—tan2x
Therefore lim————= -2
x—(0 tanx

Q. 13. Evaluate the following limits:

. XCOS X+ sinx
lim -
x—=0  x“ +tanx

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form is%

tanx

Formula used: llm_— =1 and llm = I



So, by using the above formula, we have

Divide numerator and denominator by x,

. XCOS X+ sinx sinx
XCOS X+ sinx . = cosx+ 1+1
2 = lim xZ+tanx li A =2
x—0 X<“+tanx =) =0 x—=0 x+ = 0+1
X

Xcos X+ sinx

Therefore lim—;
x—0 X<“+tanx

Q. 14. Evaluate the following limits:

. tan X —sinx
lim —
x—0 S x

Answer : To Find: Limits

NOTE: First Check the form-of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form isg

' sinx . sin x- sin xcos x . 1-cosx
NOTE:tan x —sin x = ~-sin x = = sin X ( )
COSX COSX CcOSX
an x— sinx ; —COS X
t ” 1—COSX 1
_— = lim —<esx_ = lim——— =
x—0 sin®x x—0 SinZx x—05in®x cosx

Divide numerator and denominator by xZ,

1—COS X
. 2
= llm——-f‘—
x—( SINZX COSX
xz



Formula used: hm =1/2 and 11m— = 1 or we can used L hospital Rule,

So, by using the above formula, we have

1—-C0S X

i
2

=P

lim—22— =
x—0 sin?x cosx
x2

tan x— sin x 1

Therefore, llm ==
sin®x 2

Q. 15. Evaluate the following limits:

lim x cosecx
x—0

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form are O x oo

Formula used: lim-— =1
—0sinx

So, by using the above formula, we have

lunx cosecx = lim— = 1
x—0 sinx

Therefore limx cosecx = 1
|x_.



Q. 16. Evaluate the following limits:
lim(xcot2x)

x—0

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form is O X oo

Formula used: llm =1

x—0 tan%:

So, by using the above formula, we have

1 . 2
limx cot2x — lim—
x—0 x—0 2tan2x

3
=2

Therefore limx ‘cotx = 2
'x—0 2

Q. 17. Evaluate the following limits:

. SINXCOSX
hm —M—

x-0  3x

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

v % . i O
In this Case, indeterminate Form Is =

sinx

Formula used: llan = ]



So, by using the above formula, we have

. sinx cosx I o COSX 1
lim——— =lim— X ==
x—0 3x x—0 X 3 3

. sinx cosx 1
Therefore lim—— ==
x—0 3x 3

Q. 18. Evaluate the following limits:

fim sin(x/ 4)
x—0 X

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

; : . . D
In this Case, indeterminate Form Is -
.. Sinx
Formula used: Iim—= 1
x—0 X

So, by using the above formula, we have

Bim sin(x/4) li sin(x/4) 1

Xx—0 X T x—0 4(x/4) 4

sin(x/4) 1
3 T4

Therefo re,ling
x—o

Q. 19. Evaluate the following limits:

. tan(x/2
hm L)
x-0  3x



Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

. . . .
In this Case, indeterminate Form '56
, tanx
Formula used: lim—=1
x—0 X

So, by using the above formula, we have

tan(x/2) ;.. tan(x/2)

lim —-2 [Divide and multiply with 2 on denominator]

x—0 3% x—0 6(x/2)

Ti';erefore,limEiM =2
x—0 [ 3%

Q. 20. Evaluate the following limits:

. l1—cosx
im ———
x=0 sin“x
Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form is%

[NOTE: 1 - cos x = 2 sin?(x/2)]

. sinx
Formula used: lim—=1
x—=0 X



So, by using the above formula, we have

li l-cosx — lim 2 5in2(x/2)

x—0 SsinZx x—0 Ssin®x

Divide numerator and denominator by xZ, we have

- 2sin? )
Iimz sin®(x/2) 1 ﬂt%-(;—’ ‘xi 2 3 3
—_— =l X = . - —A=—-=-
x=0 sinPx g swx o lM-—ghe- T T 2
x2 - x2
. - 1—cosx 1
[NOTE: lim—— =-]
x—0 X 2
l1—-cosx 1
Therefore lim——==
x—0 Sinx 2

Q. 21. Evaluate the following limits:

. 1—cos3x
lim——
x—0 X~

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form isg

. 1—COSX 1
Formula used: lim—— =-
x—=0 X 2




So, by using the above formula, we have

liiii 1-cos3x i 9[1-cos3x] 9

x—0 x2 T x=0 (3%)2% 2
—cos3x 9

Therefore, 11m s

Q. 22. Evaluate the following limits:

. l—cosx

hm ———

x-0 sin’2x

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form:

In this Case, indeterminate Form isg

1-—c 0sX smx
Formula used: llm = andl = =

Divide numerator and denominator by xZ, we have

So, by using the above formula, we have

[1—cosx]
l1-cosx . 2 1
lim = lim—%—=-
x—0 sinZ2x x-0 SB72X
xz
—COSX 1

Thereforehm = =2
2x 2



Q. 23. Evaluate the following limits:

. 1—cos2x
lim——
x—=0 3tan~x

Answer : To Find: Limits
NOTE: First Check the form of imit. Used this method if the limit is satisfying any one

from 7 indeterminate form.

In this Case, indeterminate Form is(—;

s l1-cosx 1 x tanx
Formula used: lim——— = - and lim
x—=0 X 2 x—=0 X

=1

Divide numerator and denominator by xZ, we have

So, by using theabove formula, we hayve

a[1—-cos2x]
s 1—COosZX n a2 < 2
l] = — llm% ==
x—0 3tan3x x—Q 3tan<x 6 3

x2

2 1-cos2x 1

Therefore, lim — ==

x—0 3tan<x 6

Q. 24. Evaluate the following limits:

. (1—cos4x)
n

x—0(1-cos6Xx)

Answer :
To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.



In this Case, indeterminate Form isg

.. l1—cosx 1
Formula used: lim——— =-
x=0 X 2

Divide numerator and denominator by x2, we have

So, by using the above formula, we have

16[1—cosax]

l1-cos4x 1i (ax)2 _ ? 8 4
X0 1—cos6x s 3eli—cosex] — 38 = [g = 3
5 (ex)2 2
.  1-cos4x 4
Therefore,lim =-
x—0 1—-cos6x 9

Q. 25. Evaluate the following limits:

. 1—cosmx
him———
x—=0 ] —cosnx

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form isg

. l—cosx 1
Formula used: lim—— =-
x—=0 X 2

Divide numerator and denominator by m2 and n?, we have

So, by using the above formula, we have



m2[1—cosmx]
1-cosmx (mx)2 2

x—0 1-cosnx .o nZ#[1-cosnx] =
(nx)2

Therefore lim =—==== _ .‘i:.

x—0 1—cosnx n
Q. 26. Evaluate the following limits:

2sin X —sin 2x
3

lim
x—0 X

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one

from 7 indeterminate form.

In this Case, indeterminate Form isg

We know that sin. 2¢.=2 sin x cosx

l1-cosx

. X _1 .
Formula used: lim—— =-and lim
x—=0 X 2 x—0 X

sinx

=1

So, by using the above formula, we have

lim

x—=0 x3

x—0 s

. 2sin x—sin2x
Therefore.hn&T =1
x—. -

x—=0

%2

x—=0

2sin x—sin 2x . 2sin x—-2sin xcosx . 2sin x[1-cosx] . 2sinx_ [1-cosx]
—————=1lim =lim—————— =lim X =

X

-
x<

2

=1
2



Q. 27. Evaluate the following limits:

(tan X —sin X)

lim 3

x—0 X

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

. . " . 0
In this Case, indeterminate Form is

sin x - sin x cos x

= sin X (l_cosx)

F sinx .
NOTE:tanx—-sinx=—-sin x =
COSX COSX COSX

3 1—COSX . 5
. tanx-sinx (—)smx . 1—cosx  sinx
I]In—3 = |jm \cosx = lim— —
x—=0 X x—0 3 x—0 X“ COSX X
1-cosx

3 B didiand lings%“ ='T"or wecanrused L hospital Rule,
K— X

Formula used: lin%
x—m

So, by using the above formula, we have

im l-cosx 5 sinx 1
x—0 X2 cosx x 2

. tanx—sinx 1
Therefore lim———=-
x—0 X 2

Q. 28. Evaluate the following limits:

. tan2x — sin2x
lim -
x—0 x

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.



In this Case, indeterminate Form isg

tan 2x— sin 2x sin 2x+sin 2xcos 2x "
== ln =lim

sin 2x(1—cos 2x . 2sin2x _ 4(1-cos2x)
S L )= lim ——=4
x—0 x x—0 X x—0 2X (2x)

lim

x—0 X

tan 2x—sin 2x
x2

Therefore,lim 4
x—0

Q. 29. Evaluate the following limits:

. CosecX—cotx
lim
x—0 X

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminaté.form is oo X oo

cosec x — cot x'={(1~,cos X)/sSinx

g 5 1—COsSX 1—-cosx
5 cosec X— cotx y — COSX " 2 .
lim = lim—— = lim &% = lim—&—
x—0 X x—=0 XsInx x—0 5 x—=0
X
l-cosx sinx

Formula used: lim——=1/2 and lim—=1
x—=0 X x—0 X

t 1—COSX

P COSéeC X— COtX 4 2 1
lim =lim—g5—==
x—0 x—0 2

cosec X— cotx

A 1 |
Therefore lim———— ==
x—0 X 2



Q. 30. Evaluate the following limits:

. cot2x — cosec2x
lim
x—0 X

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form are oo X o

cosec 2x — cot 2x = (1 — cos 2x)/sin 2x

t2 2 Px—1 cos2X—1 4[coszx~-1]
cot 2x— cosec2x cos2x— S —
lim = lim = M= = lim G2 __
x—0 X x—0 Xsin 2x !{l_l.% xsu:..x LI_I}% 2 SInzZx
- 2X

, 1—-cos=x .. Sipx
Formula usedilim=—==1/2 and lim—="1

x=0 X x—0 X

t2 = a[cosz2x—1]
cot 2x— cosec2x AT —4

i = 2 (2x)2 . P
Lll]é 1 - !(I_I’.I% 2SIM2Xx o 2

2X

cot 2x— cosec2x

=—2

Therefore,!‘i_l_% -

Q. 31. Evaluate the following limits:

sin2x(1— cos2x)

lim 3

x—0 X

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.



In this Case, indeterminate Form isg

. sin 2x(1- cos2x . sin2x 1- cos2x . 2sin2x _ 4(1- cos2x)
lim : )= lim x ¢ ) — lim X

x—0 x* x—0 X x2 x—0 2X (2x)?

. l-cosx . sinx
ormuia useaq: = an —_— =
F | d: lim—; 1/2 and lim 1

x—=0 X x—0 X
. sin 2x(1-cos2x)
L
. sin 2x(1-cos2x)
Therefore,}‘% = =4

Q. 32 . Evaluate the following limits:

<

. sec’x—-2

lim ——

x>~ tan x —1
4

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form isg
By using L hospital Rule,

Differtiate both sides w.r.t x

sec®x-2

li 2sec x(sec x tan x)—0 li 2sec x(secx tanx)
_Mtanx-1 So s sec?x —0 - sec?x

X——

Soiirq :}(iEZtanxzz



sec®x-2

'I'herefore.lmﬁmn -

Q. 33. Evaluate the following limits:

=
. cosecx -2
lim

T cotx-—1

X—

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form isg

By using L hospitakRulée;

Differtiate both sicies wWart x

. cosec?x—2 . 2cosec x(—cosec xcot x)—0 .. 2cosec x(—cosec xcot x)
So li|——— = = _ i _li;m2cotx _ 5
cotx—1 —cosecZx—0 L —cosec?x K3m
X—— X—— X— 3
4 4 4
cosec?x—2

Therefore,iiﬂx =2
>

Q. 34. Evaluate the following limits:

l-tan X

lim

L
X—’?" 'x =

&=

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.



In this Case, indeterminate Formisg

By using L hospital Rule,

Differtiate both sides w.r.t x

li 1—-tanx li 0-sec®x li —sec?x
Sa N == =S =, w2
s 4

li 1-tanx
Therefore,‘m}_frx__ =2
A—r— 4
4

Q. 35. Evaluate the following limits:

. sIn3x —3sin X
lim &
=T (p-x)

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form is‘—;

By using L hospital Rule,

Differtiate both sides w.r.t x

SO lim sin 3x—3sin x f lim 3cos 3x—3cos x
xon  (m-x)?  xom  -3(m-x)?



. . " . D
Again, indeterminate Form Is <

So, Differtiate both sides w.r.t x again, we have

. sin3x-3sinx . —9sin 3x+3sin x
lim ———=Ilim
x-n (mn-x) X—T 6(m—x)

Again, indeterminate Form isg

So, Differtiate both sides w.r.t x again, we have

1. sin 3x—3sin x T —27cos 3x+3cos X . —27cos 3nm+3cos T . 27-3 . 4

x—m (m=%)?  xem -6 -6 -6

Therefore,lim 222X=8SaE _
X—=T0 (‘K—X)a

ra

Q. 36. Evaluate the following limits:

. 1+cos2x

lim ————

x->t( m—-2x)"
2

Answer : To Find: Limits

NOTE: First Check the form of imit. Used this method if the limit is satisfying any one
from 7 indeterminate form.

In this Case, indeterminate Form is %

By using L hospital Rule,

Differtiate both sides w.r.t x



li 1+cos 2x li 0+(—2sin 2x) i —2sin 2x i 2sin 2x
So rq(n —2x)2 = n}z(n —2x%)(=2) — mf—e;(n—zx) = xﬂe;(n—zx)
2 2

. ’ . . D
Again, indeterminate Form Is <

So, Differtiate both sides w.r.t x again, we have

cos 2x cosST -1

|
x—7 (=2) 7 (-2) " (-2)

. 1+4cos2x . 4cos2x
1 - = lim, =
x_.;(ﬂ—Zx) x— 4(-2)

1+cos 2x 1
Therefore,] ‘Q(“ 2% =,

Q. 37. Evaluate the following limits:

(cosx —cosa)

lim
Xx—a (X— a )

Answer :

~ (cosx —cosa)
= lim
x—a (x—a)

= 1im_2xsm(—) n(7) [~ cosx—cosa=—2 X sm—sm—a]

X—a

. X—d
T
= ]1In sin —
2 (x —a)

X—a
.4
. EFa . sin®
= —1 X limsin—— | 11m—=1]
X—a 2 X—a 9
~(a+a)
= —1 X sin

2



= —1 X si 23
= sin—

= -sin (a)

(cosx — cosa)

~ lim = —sina
x—a (X —El)

Q. 38. Evaluate the following limits:

(sinx —sina)

lim
x—a (X— a)
Answer :
~ (sinx—sina)
= lim
x—=a (x—a)
x+a , x—a
~ (2Xcos 5 Sin— . ' Xx+a x-—a
= lim v sinx—sina = 2 X cos sin
x—a (X e a) 2 2
_ X#a ~_sinb
=1 X limcos *lim——=1
X—a 2 X—a 9
a+a
= CO8S——
2
=Ccosa
. sinx —sina
~ lim——— = cosa

X—a X—a4a

Q. 39. Evaluate the following limits:

. (sinx-—sina
lim ( )

= (Vx—+a)

Answer :

~ (sinx—sina)
= lim

L Oy




= Jim Enxsina) ("Hﬂ [Muttlply and divide by Vx-+a]
X—a (\r“_\'l_) \'

(smx— sina) x (VX + va)

i (x—a)
=cosax llm(\/_ ++a) [ llngw: cosa
=2+axcosa
=2+acosa
ks (sinx — sina) ey

2 (Vi—a)

Q. 40. Evaluate the following limits:

sin 5x —sin 3x

lim .
x—0 sSiInx
Answer :
( . 5x = 3x 5x + 3x
2 sin 3 cos ; 2 5
= lim [A ing sinC — sin
x—0 sinx ppiying
_ o C-D C+D
= 2sin 5 coSs >
= lim 2 cos4x
x—0
=2x1
sin 5x — sin 3x
~ lim . =2
x—0 sinx

Q. 41. Evaluate the following limits:

. COos3X —cosSx
lim ( )

x—0 XZ

Answer :



(1 — cos5x — (1 — cos3x))

- }‘I_I.lll] x2

. I —poshx 1—0083%
= lim ( = )

x—0 x2 x2
3 (1‘ 1—cosb5x 25) (1_ 1 — cos3x " 9)
% x2 25 = 28 9

25 9 B 1 —cosax 1]
=2 21720 (ax)2Z 2

16
)
=8

~ (cos3x — cos5x)
=~ lim 5 =

x—0 X

Q. 42. Evaluate the following limits:

. (sin3x +sindx)
lim — :
x—0 (s 6X —sm4x)

Answer :

( . 3x+ 5x 3x— 5x
2 X sin 3 X COS ) )
= lim

e (2 X COS L _2}- X sin 6x£ 4x)

sin4x cosx
m———-
x—0C0S 5xsinx

sin 4x 4x

- X —
—0 SINX 4x
x_
cos 5x =

= lim
X

~ sin®
sin4x 1 x |¥1lm——=1

X X
x—0 4% cos5x tanx| .. ©

— =1

i
x—0tan o




_ (sin3x + sin5x)
" <=0 (sin6X — sin4x)

Q. 43. Evaluate the following limits:

fim [sin(2+ x) —sin(2 —x)]
x—0 X

Answer :

[sin(2 + x) — sin(2 — x)]
m

x—0 X
2xCOS(2+x+2—x)xSin(2+x—2+x)
; 2 2
= lim
x—0 X
(2 % cos2 x sinx)
= lim
x—0
~ sinx
=2cos2lim——
x—0 X
=2c0s2

~ [sin(2 + x) —sin(2 — x)]
s X

= 2co0s2

Q. 44. Evaluate the following limits:

. 1—cos2x)
lim (
x—0(Cos2X — cos8X)

Answer :

1 —cos2x

= lim
x—0 (Cc0S 2X — cos 8x)

2 X sinx X sinx xx3x 1

= lim - - %
x—02 X sin 3x X sin 5x )

T



—1><1><1x1><1 % N Sme—l]
=15 " 8
_1
15

1 —cos2x 1

l =
e (cos2x— cos8x) 15

Q. 45. Evaluate the following limits:

lim: (

T
X——
.

¢

—X |[fanX

A

Answer :

= }‘1_1% (g = x) tanx

=—1 xy_xgytan(y+g) [ —%: ]
=—1X y_r}})ycotyx =%

d y
= lim ——
y—otany

=1

11_1311*5(;_ x)tanx =1

Q. 46. Evaluate the following limits:

1% — I,
- (+1 2x J1-2x
x—0 SIn X

Answer :



- (VT+=x—-V1i—-2x)
= lim -
x—0 sinx

1,(41+2x~J1—2@ VI+2x+V1-2x
m

= _ X
x—0 sinx (VI+2x+V1—2x)
o 1 2x—=1+2x 1
= lim , X
x—0 sinx VI+2x+V1-2x
1
=4 x lim

— X
x=0 sinx 1+2x++V1-—2x

4x1x1
N 2

nﬂ¢1+2x—JL—mo=

- : 2
x—0 sinx

Q. 47. Evaluate the following limits:

. (a +11)2 sin(a ~+h)—a“’sina
lim
h—0 h

Answer :

(a+h)?sin(a+ h) — a%sina
h—0 h

a?(sin(a + h) — sina) + 2ahsin(a+ h) + h?sin(a+ h)
h

= lim
h—0

h
o i .
a x2xcos(a+2)xsmh
h

= 2asina+ 0 + lim
h—=0

= 2asina + 2a’cosa



=2a’cosa+2asina

~ (a+h)?sin(a+ h) — a’sina : :
%lln}) o = 2a“cosa+ 2asina

Q. 48. Evaluate the following limits:

(e’ —sinx —¢’)

lim
h—0 X
Answer :
~ (e¥**—sinx —e?)
= lim
x—0 X
~ sinx _ e¥3*¥—gd
= —lim—— + lim
x—=0 X x—0 by
Sak
e*(e*~1)
=—1+1lim——
x—0 X
=-1+e3
__(e*** —sinx —w_ga
=~ lim =e°—1
x—0 b

Q. 49. Evaluate the following limits:
. (™= -]

lim

x—=0 tanx

Answer :

(etanx i 1)
= lim
x—0 tanx

As x tends to 0, tan(x) also tends to zero,

So,



(etanx — 1) . (etanx = 1)

lim—————= lim ——
x—0 tanx tanx—0 tanx
=1
. (etanx - 1)
s lim—————=1
x—0 tanx

Q. 50. Evaluate the following limits:

tan x
. -1
lim (e )
x—0 X

Answer :

etanx _ ¢

= lim
x—0 X

- etrx_1
= lim p
x—0 X tanx

e — 1 Nulhatie
= lim X
x—0 tanx X

=1x1
=1
ptanx _ q

~lim———=1
x—0 X

Q. 51. Evaluate the following limits:

. ax+Xxcosx
lim :
x—0 bsinx

Answer :

_ax +xcosx
=lim———
x—0 bsinx



=

ax XCOSX
=lim——— + —
x—0bsinx bsinx

. XCOSX
= lim— im—
x-0bsinx x-obsinx
. sinb
a 1l|vlim—=1
=—+F—| B850 B
b b limcos6 =1
x—0
a+1
b
., ax+xcosx a+1
=~ lim - =
x-0 bsinx b

Q. 52. Evaluate the following limits:

. sinax +bx
lim ———— whesrea.b.a+b =0
x—0ax + sin bx

Answer :

sin(ax) + bx
=lim—————
x—0ax + sin(bx)

sin(ax) +bx bx a
X20aX + sin(bx) - ax b

sinax + bx
—— R
N T . S
_Lﬂax+sinbxxb
bx
limsillax+bx
=ixx—-0 ax
b i ax + sinbx
xl—I-% bx
a ].'f'E
b a
1+b



_sin(ax) + bx
~lim————— =
x—0ax + sin(bx)

Q. 53. Evaluate the following limits:

. sin(m—Xx)
lim ——
x—=0 T(T—X)

Answer :

_ sin(m—x)
=lim————
x—0 (M — X)
sinx

X
=lim———= X -
x~0m(m—Xx) X

. sinx | ‘m=(m=Xx)
= lim—— X lim .
x=0 X  x—0 T(m—X)

1 1
=1xlim( ——)

x—=0\TT—X T
i
T
=)
_ sin(m—x)
. lim —



Q. 54. Evaluate the following limits:

. tan2x
lim

T T

x«—)—_‘ X ——

= 2
Answer :

. tan2x

= lim o

M
‘(—'E X — 2

As x tends to /2, x — /2 tends to zero.

Let,
n
y=Xx—3
T
tan|2y+ 5 X 2
= lim ( 2 )
y—0
~ tan(m + 2y)
=lim——
y—0 y
tan2
= lim y %2
y—=0 2y
=2
. tan2x
s lim—— =2
x—-E = E

Q. 55. Evaluate the following limits:

. cos2x -1
lim — —

x—0 cosx —1

Answer :



cos2x—1

m—
x—0 cosx—1

I cos2Xx—1 4XxXXx
= lim X
x=0 coOsx—1 2x X2x

cos2x—1
= o 2X X 2X
_4x,l‘l_r.% cosx — 1
XXX
limcost—l
=4 x 2 Ll
- limf:osx—l
x—0 X?
1
=4x%=4
z

_ cos2x—1
s lim— =
x—0 COsx— 1

Q. 56. Evaluate the following limits:

lim (cosecx — cotx)
x—0

Answer :
= Iin&(cscx — cotx)
X—

. 1 CosSX
=lim|———
x—0\sinX sinx

___f1—cosx
=lim|———
x=0\ sinx

" .
2><51n§xsm§
x—0 2><sm§>< cosy

[+ 1—cosB =2sinB x sin 0]



= lim (tan 32{—)

x—0
=0

=~ lim(cscx — cotx) = 0
x—=0

Q. 57. Evaluate the following limits:

. l1—cos2mx
lim
x—0 1 —cos2nx

Answer :

1 —cos2mx
=lim———
x—0 1 —cos2nx

1 — cos2mx

—zmx)z X 2mx)°
= lim = Amx
x—0 Ccos2nx 2
I X (2nx)
1
_2, mxm 1—cos6 ]
"1 axn |l ex06 2
2
2
" n?

1—cos2mx m?

m—=—
x=01 —cos2nx n?
Q. 58. Evaluate the following limits:
. 1l—cosmx
11111 _—
x—0 1—cosnx

Answer :

1 — cosmx

m—
x—=0 1 — cosnx



1 — cosmx
_ i BEX X, X W
x—0 1 —COSNX nxn
nx X nx

mZ

n2

 1—cosmx m?
alim———=—
x=01—cosnx n

Q. 59. Evaluate the following limits:

. “
. sin” mx
hm ————
x—0 sin” nx

Answer :

sinmx X sinmx
m— -
x—0 sinnx X sinnx

sin mx X sin mx

2
m
— |jm —— X X X X —
x—0 Sinnx X sinnx n2
nx X nx
2
" n?

sinmx X sinmx m?

=~ lim— , =—
x—0 sinnx X sinnx n

Q. 60. Evaluate the following limits:

. sin2x+sin3x
lim _
x—0 2X +sin3x

Answer :

sin2x +sin3x 3x

= lim X —
x—=0 2X + sin3x 3X



sin 2x + sin 3x

T 3xX
_}3_1.133 2X + sin 3x
3x
2
_g*a
-2
g+1

1
-

_ sin2x +sin 3x
S 11Im - =
x—0 2X +sin3x

Q. 61. Evaluate the following limits:

. secd4x—sec2x
lim

x—0 sec3xXx —secx

Answer :

sec 4x — sec2x

=]

m
x—0 SeC 3X — secx

1 1
11 COS4X  cOS2X
=i 1

cos3X COSX

(cos2x — cos4x) X cOSX X coSs 3x

= lim
x—0 (COSX — c0s 3X) X c0S 2X X COS4X

2 X sin3x X sinx X cosx X cos 3x
m - -
x—02 X Sin 2xX X sinX X cos 2X X cos4x

sin6x X cosx 2
m— X —
x—=08in4x X cos4x 2

T sinéx Xcosx 8x 6
=2 X lim X — X =
x—=0  sin8x 6x 8




sin 6x

X COSX

=§x}‘i_1.1(1, 6XsinSx
8x

3 IX1

=2 1

3

"2

sec4x—sec2x 3

~ lim —
x—0 Sec 3X — secx 2

Q. 62. Evaluate the following limits:

im \E—\/H CcosSX

x—0 sin” x
Answer :

: V2 — 1+ cosx
= lim

x—=0 Sinx X sinx

. v‘z—\/l+cosxx\/2+\/1+cosx
im
x—0 Sinx X sinx v2+ 1+ cosx

) 2 —(1—cosx)
= lim — :
x~0sinx X sinx X V2 + V1 + cosx
I 1—cosx
= lim
x=07 x sin%cos%sinx(ﬁ+ V1 + cosx)
K . B
2 Xsinz X siny
= lim D = 2
x=02 x sinz cos5sinx (V2 + VI + cosx)

X

1
2 1
= lim x lim

x—0 SinXx x—0 cos% x (V2 + Y1 + cosx)
X

2,
1 =i
X




1 1
oy
2" (V2++2)
_ 1
42
 V2—y1+cosx 1
~ lim - - =
x—0 Ssinx X sinx 42

Q. 63. Evaluate the following limits:

fim \f1+ sm x —\fl —COSX
x—0 X

Answer :

~ yJ1+sinx—+1—sinx
= lim
x—0 X

. \/1+sinx—\.’1—sinxx\f1+sinx+\/1—sinx
= lim -
x—0 X V1 +sinx++1 —sinx

1+ sinx — (1 —sinx)
= lim
x=0x(y/T + sinx + V1 — sinx)

2 Xsinx

= lim
x~0x(y/T +sinx + 1 — sinx)

2 %1 sinx I 1
=2 X lim— X lim
x=0 X  x=0(yT+sinx+ y1— sinx)

—2><1><1
- 2

V1 +sinx—+v1 —sinx
~ lim =1
x—0 X




Q. 64. Evaluate the following limits:

2 —+f3cosxX—sinx

lim = -
- (6x—m)~
6
Answer :
~ 2—+/3cosx—sinx
= lim
x—n  (6x—)?
2 —ﬁcos(y-}-g) B sin(y+g)
= lim
y—0 y2 X 36
1 2—-3-cosy+—@siny——1-cosy—-§siny
= %l 2 2 2 2
= im
36 y-—o0 y?
1 < 2(1 — cosy)
=3¢ X lim 47
y—0
2 X . X a
772736
1
36
~ 2—+3cosx—sinx 1
- lim =—
o (6x—m)2 36

Q. 65. Evaluate the following limits:

cosax —cosbx

lim
x—0 coscx—1

Answer :



CcoSs ax — cos bx

x—=0 coscx—1

1 — cosbx — (1 — cosax)

= lim
x—0 coscx—1
(1—cosbx) ,, (1—cosax)_ ,
L X b B L X a
- LI—I.% —(1 — coscx) 2
(cx)2
a? —b?

cosax —cosbx a%-—Db?

~ lim
x—=0 coscx—1 c?

Q. 66. Evaluate the following limits:

. COSX—cosa
lim

x—a Cot X —cota

Answer :

COSX— C0osa
=11

‘l—
x—a COtX — cota

~ (cosx —cosa)
= lim——
x—a sin(a—x)
sinxsina

. (Xta .
sin|——) X sinx
= sina X lim X—3a
X—a
COS( 2 )

=sin®a

COSX — C0Ssa . . .
S lIM——=38Ina Xsina X sina
x—a Cotx — cota



Q. 67. Evaluate the following limits:

Answer :

—sinx (cos 2x)
. \COSXCOSXCOSX
= lim .

o, (cosx — sin x)

) V2

~ sinx(cosx + sinx)
= —/2 x lim
x-= COSX X COSX X COSX

e

13
_\{_5

= —yf2 X

=—4
Q. 68. Evaluate the following limits:

lim \E —+f1+smnx

.
x_,g V2cos® x

-

Answer :

i V2 — 1 +sinx
= lim

x—s V2 cosx cosx

" vV2—VJ1+sinx V2+1I+sinx
= lim

X
=2 V2cosxcosx V2 +V1I+sinx




1—sinx

= lim
x-2V2+ VT +sinx (V2cosxcosx)

Let,

1— cosy

=1.
=02 + J1+ cosy(V2sinysiny)

1 1

Sz 22

CO| =

V2 —JI+sinx il
=~ lim = —
X V2cosxcosx 8

Q. 69. Evaluate the following limits:

"
. cot"x—3
lim ——
< sTcosecx —2

Answer :

cotx X cotx—3
m
x_.'_; cecx — 2

(cosx X cosx) — 3 X sinx X sinx

= lim
,,,_.% sinx(1 — 2sinx)

1—4Xxsinx X sinx
nl — =
x_.% sinx(1 — 2sinx)




~ (1—-2sinx) x (1 + 2sinx)
= lim - =
x_.% sinx (1 — 2sinx)

cotx X cotx—3
1 ——3

T cscx—2
it

Q. 70. Evaluate the following limits:

2+cosx —1

lim -
X—T7 (f[ s x)'

Answer :

v2+cosx—1

- X—T (’IT = X)2

V2+cosx—1 2+cosx+ 1
— E x
x-n  (m—x)? V2 +cosx + 1

~ 1+cosx 1
= lim

X
x»n (M—Xx)2 " 2 +cosx+1
Let,

y=X—T

1—cosy

= lim
y0x2x J2 —cosy+ 1

N

v2+cosx—1 1

}.-.1—1}111 (m—x)2 4




Q. 71. Evaluate the following limits:

l-tanx

lim
x__,% 1-+/2sinx

Answer :

I 1 —tanx
=lim ———
x—= 1 —V2sinx

Let,

2tanx
m "
y—=01 —cosx + sinx

X
2cos-2-

_ lir% Sosx B
y=0sin5 + cos3
siny + cos3

I 1 —tanx
~lim———=
x—= 1 —V2sinx

Q. 72. Evaluate the following limits:

. 9. .
: 2sm “x+smx—1
lim _.,
T ™ gy = 'q r 1
x_,g_sm X—3smx +1

Answer :

2Xsinxxsinx+sinx—1
m z = z
x_.gz Xsinx X sinx—3sinx+ 1




. (2sinx— 1) x (sinx + 1)
B xl_.n% (2sinx — 1)(sinx — 1)

=3

2 XsinxxXsinx+sinx—1

o ]m - - " — —3
x_%z X sinx X sinx — 3sinx +1

Exercise 27C
Q. 1.

If £(x) = [x| -3, find lim £(x)

X—»3
Answer :
Left Hand Limit(L.H.L.):
lim f(x)

Xx—3"

= lim |x|]— 3
x—=3"

= Jlglw—(x—3)

=-(3-3)
=0

Right Hand Limit(R.H.L.):
L

= JIRE- 3

- lin (x=3)
=3-3

=0

Since,
e i )

We can say that the limit exists and



lirr; f(x) =0

Q. 2.

J X
—x=0
Let f(x) =1 [x]|'

Show that 1Im f(X) does not exist.
x—0

Answer :

Left Hand Limit(L.H.L.):

hm | f(x) = lim —

x~0- [x|
l' X
= 1l1m
x~0~ (—X)
= lim -1
x—=0"

=441

Right Hand Limit(R.H.L.):

X
hm f(x)= lim —
<=0 [x]

X

= lim
x—071 (-I-X)

= llm 1
x—0%

=

Since lim f(x) # lim, f(x),limf(x) does not exist



Let f(x) =< (x-3)'

0. xX=3

(B3l
—X%3

Show that 1111)!5 f(X) does not exist.

Answer :

Left Hand Limit(L.H.L.):

x—3

lim f(x) = lim | |
x—=3" x=3- X —

I —(X—3)
- x—g}‘ x—3
= lim —1

Xx—3"
=1

Right Hand Limit(R.H.L.):

: _|1x=3]

Ji, £ = i S
I (x—3)

_xlgl* x—3

=lig11

x—3
=1

xI_i.rgl_f(x) #+ xllggff(x)

Thus, lim £(X) does not exist.
x—3



Q. 4.

[1-‘—}«;2.05‘.‘.(5‘1

Let f(x) =+
12—){. x>1

Show that liﬂllf(x) does not exist.

Answer : Left Hand Limit(L.H.L.):

lim f(x) = lim 1 +x?
x—1 x—1

=1+ (17

=1+1

=

Right Hand Limit(R.H.L.):

lim f(x) = an} 2—X

X1
=2-(1)
=2-1
=1

:}Lnll_ f(x) # x15111+ f(x)

Thus, Im£(X) does not exist.
x—l

Q. 5.

Show that Im f(X) does not exist
x—0



Answer :
Left Hand Limit(L.H.L.):

x — |x]

I €0 = M

. =%
= llm .
x—=0" X

XF X

= lim
x—0- X

 Zx
= lim —
x—0— X

= lim 2
x—0"

=
Right Hand Limit(R.H.L.);
X — |x]

Jip 09 = Jiy,

X— (%)

xli%l— f(x) # ,‘IL%L f(x)

Thus, m f(X) does not exist.
x—0



Find lim f(x)
x—1

Answer :

Left Hand Limit(L.H.L.):

lim f(x) = lim 5x — 4
x—=1" x—-1"

=5(1)—4

Right Hand Limit(R.H.L.)*
L - " 2.
xlllf;.l«» f(x) xll%gr 4x 3x

=4(1-3(1)

xli%]_ f(x) = xlil})g f(x)

Thus, Imf(x) = 1
x—l



Q.7

[4x-5x<2

Let f(X):Ix—a B

If ‘fiﬂ{' f(X) exists then find the value of a.

Answer :

Left Hand Limit(L.H.L.):
1{111%1_ f(x) = xlll%l_ 4x —5
=4(2)-5

=8-5

=3

Right Hand Limit(R.H.L.):
xluighf(x) = xl_iwr}rx-a
=2-a

Since limjf(x) it exists,
X—s
Jim 1) = Jim 109

—3=2-a
—a=2-3

—a=-1



Q.8
3x
s,
Let f(x) = [x|+2x
1'0. X =0

Show that lim f(X) does not exist.
x—0

Answer :

Left Hand Limit(L.H.L.):

i f =
ng' 5 _-xy§ﬂX|+ 2X

I 3x
= m -———————-—
x=0~ (—Xx) + 2X

. 3x
= lim —
x—=0" X

= lim 3
x—0"

=3

Right Hand Limit(R.H.L.):

_ _ 3x
AR = I+ 2

I 3x
T (%) + 2%

I 3x
N x2g+3x

= lim+ 1

x—0



=1
Since

xlixg_f(x) * xlllg)]_'_f()()
Thus, m £(X) does not exist.
x—0

Q.9

fcosx.x‘ao

LEtf(X):l‘{'kX .
ATAAN<

Find the value of k for which g}) f(X) exist.

Answer :
Left Hand Limit(L.-H.L.):

lim f(x) = limx+k
x—=0 x—0

=0+k
=k
Right Hand Limit(R.H.L.):

lim f(x) = lim cosx
x—0t ( ) x—07t

= cos (0)

=1

It is given that ljﬁlof(x) exists. Therefore,

Ji 10 =l 109

— k=1



Q. 10

Show that lim l does not exist.
x—0X

Answer : Let x = 0+h for x tending to 0*
Since x— 0, h also tends to 0

Right Hand Limit(R.H.L.):
xl_i.%k f(x)

1
= lim —
x—=0*X

1
= 1% 0+n

|
g
|

Let x=0 -h for x tending to 0~
Since x—0, h also tends to 0.

Left Hand Limit(L.H.L.):

= xlllél_ f(x)

: i i
= lim —
x—=0"X

I 1
= na0-0—h



Since,

gll’él_ f(x) # xll‘}# f(x)

1 ,
Thus, lim — does petexist.
x—=0X

Q. 11

Show that lim . ®,
i

Answer : Let x=0 + h, when x is tends to 0*
Since x tends to 0, h will also tend to O.

Right Hand Limit(R.H.L):

lim, f(x)

x—0

_ 1
= lim —
x—=0%t |X|

N x«l-Ithl*'@



= a0+ D)

O]

o]

Let x=0 - h, when x is tends to 0"
ince x tends to 0, h will also tend to 0.

Left Hand Limit(L.H.L.):

xl_i}})l_ f(x)

) 1
= lim —
x—=0" IXI

= )

li -
hl-%l-h

Thus,

:E_i.l"ll)l_ f(x) = JLI(I}L f(x)

~ lim i =00,
x—0 |1{|

Q. 12.



Show that lim e™'* does not exist.

x—0

Answer : Left Hand Limit(L.H.L.):
lim f(x)

x—=0"

<3
= lim e(=®

x—=0"

i |l
= lim ex

x=0"

lim, f(x)

x—=0

Right Hand Lim

class24



[ Formula é = 0, anything to the power infinity is also infinity. Thus j = i =0]

Since

xlil})l_ f(x) # xlil'&l_'_ f(x)

; —1/x .
~ lim e™* does not exist.
x—0

Q. 13.

Show that lim si,ul does not exist.
x—0 X

Answer : Let x=0 + h, when x is tends to 0*
Since x tends to 0, h will also tend to O.

Right Hand Limit(R.H.L.):

lim, f(x)

x—0t

1
= lim sin—
x—0%t X

o1
= s



Let x=0 - h, when x is tends to 0"
Since x tends to 0, h will also tend to O.

Left Hand Limit(L.H.L.):

lim f(x)

x—=0"

: = o
= lim sin—
x—=0" X

1
= lim sin
h—0" 0—h

gy il
sin—
-0

= -Sin

Since,

:}1_131_ f(x) # xlllél+ f(x)

T | ;
“ lim sin — does not exist.
x—0 X



Q.14

X
Show that lim — does not exist.
i

Answer :

Left Hand Limit(L.H.L.):

Iil})’l_ f(x) = lim l

x—-O‘[Xl
lim —
= lim
x=0- (—X)
= lim -1
x—=0"
=-1

Right Hand Limit(R.H.L.):

X
lim f(x) = lim —
x—0+ (x) x—-0+|x|

= l X
" 0t (%)

= lim+ 1

Since

xl_i.%l_f(x) # xl_i.rcr}1+f(x)

. X '
Thus, lm — does not exist.
x—0 |\|



Q. 15

kcosx T
T—2X 2
Let f(X) =<
T
3 X =—
2

. 7T
if lim £(x) = f[:}, find the value of k.

X—>—
,.,

Answer :

: . kcosx
llrr;[f(x) = h“%n —

K= —

o 2

Leth=x—;

13 1
0r,h+ —2'—'* 5

or,h—0

Putting this in the original sum,



kcos(g+ h)
h""1r—2(121+ h)

—ksinh
m
h—om—m+h

_re —ksinh
~bes N

~ sinh
==

[ Applying formula lim % =1]

=4 1

= -k

class24

f(;)zs

. T
It is given that lm%f(x) = f(;]
X—
2



