Limits

Exercise 27A

Q. 1. Evaluate
hm (5 -x)
x—2

Answer : To evaluate:

lim(5 —x)

K—2

Formula used:

We have,

limf(x) = f(a)

X—a

Asxéz,wehave

lim(5—x)=5-2

K—2

lim(5—x) =3

K2

lim(5 — x) is
Thus, the value of *—2 3

Q. 2. Evaluate

lim(6x° — 4x + 3)

x—l
Answer : To evaluate:

lim(x?—4x+3)
x—=1

Formula used: We have,



lim f(x) = f(a)

X—a

Asx — 1, we have

111111(}:;2 —4x+3) =12.4(1)+3
111111(::(;2 —4x+3) =Q

Thus, the value of ii_{lllﬁxz —4x+3) is(.

Q. 3. Evaluate
R .
) X~ +9
lin
=3 x+3
Answer : To evaluate:
\ X< +49
lim
x—3 X+3

Formula used:
We have,

lim f(x) = f(a)

X—a

AsX 73 we have

y x2+9 32+9
xl—Ivl?}X+3 N 3+3

x*+9 18

lim = —
x—=3 X+ 3 3]




. XT+9, .
Thus, the value of lim is 3.
x—3 X+3

Q. 4. Evaluate

) \
) X —4x

lim

x—33 x—2

Answer : To evaluate:

x= —4x

lim
x—3 X—2

Formula used: We have,

limf(x) = f(a)

K—a

As X3 we have

x*—4x 3% —4(3)

lim =
x—=3 X— 2 3—-2

x?—4x  32-4(3)

lim

x—3 X—2  3-2
y X% — 4x 2
ng ¥—2 N

2

Thus, the value of lim*—is -3.

x—3 X—2

Q. 5. Evaluate

) ‘
) X~ —-25
lim

x—3 X—3



Answer : To evaluate:

xF—25

lim——

¥—=5 X—o
Formula used:
We have,

limf(x) = f(a)

K—a

As X~ ® we have

- x?—25 (x+5)(x-5)
lim———— = lim

x5 X—5h x—5 ¥x—5

- x?—125
lim——=x+5

x—=5 X—5

2

1] z > 5+5
im——=
5

x—=53 X —

%% — 25
lim———— =10
x—=3 X—5

Thus, the value of lim 32_2515 -10.

¥—35 X—o

Q. 6. Evaluate
. x3 —1
lim

=l x -1

Answer : To evaluate:

% —1

lim
x—1 x—1

Formula used: We have,



lim f(x) = f(a)
x—a and

x3-y3=(x-y) (X2+xy+y?)

AsX 1 wehave

Cox*—-1  (x-DE*P+x+1)
lim = lim

=1 X—1 x—1 x—1

3

X —_—
lim = lim(x?+x+1
=1 Xx—1 :-:—~1[: )

3

lim =1+1+1
x—1 X —1

I o1 3
xH]}X—l N

3

. -1, -
Thus, the value of 111111 — Is 3.
X— AT

Q. 7. Evaluate

. x> +8
lim

=2 x+2

Answer :



. x%44
To evaluate: lim =

]{—0-—2 !{+

Formula used:

We have,

lim f(x) = f(a) 3nd

X—a

x3+y3=(x+y) (x2-xy+y?)
As x — —2 , we have
- x*+8 x4+ 2)(xF-2x+4)
lim = lim
x=—2 X+ 2 K——2 X+2
x> +8

— T 2_
iy = M 24

lim =4-4+4
¥——2 X
. x° +8
lim =4
x——2 X+2

=
Thus, the value of lim x—ins 4

w——2 X+



o [ x*-s1
lim| ———
X—33 X—3

Q. 8. Evaluate
Answer :

Answer :

x*—g1

To evaluate: lim
X—3 X—

Formula used:
We have,

limf(x) = f(a) 319

X—a
Asx — 3, we have

x*—81 (x2+9)(x*—9)
lim = lim
¥x=3 X—3 ¥—3 Xx—3

x*—81 (x2+9(x+3)(x—3)
lim = lim
=3 X—3 x—3 x—3

x*—81
x _ ' 2
lﬂ]gl —3 = ‘1{1_1‘1?}(3 +9)(x+3)

4

lim
¥x—=3 X —

1= (9+9)(3+3)



x*-81
lim 3 = 486

¥x—=3 X —

x*—g1 ,
Thus, the value of lim is 486.
x—»3 X3
Q. 9. Evaluate
5 .
. X°—4x+3
lim | —
x=23 X7 -2x-3

Answer : To evaluate:

x% —Ax+3

lim —
x—3 X°—2x—3

Formula used:
We have,

lim f(x) = f(a)
x—3a and

ASXJ’E,Wehave

y x?—4x+3 y (x—3)(x—1)
im——— = lim
x~3X2—2Xx—3  x-3 (x— 3)(x+2)
y X2 —4x+ 3 y (x—1)
C3XZ—2%x—3  xo3 (x+2)

y x2—4x+3 2
xl—IE‘XE—EX—B_E

Thus, the value of



x2—4x+3.
15

lim

x—3 X2 —2x—3

|k

Q. 10. Evaluate

) ‘
.| 4xT -1
11111i -

Answer : To evaluate:

4xT—1
1
2x-1

i1

Mo
—

k=

Formula used:

We have,

limf(x) = f(a)

K—a

1
Asx — > we have

y 4x?—1 y (2x+ 1)(2x— 1)
xl_l,;f x—1 _xl_l,;f 2x—1
Co4xP-1
liy o~ Imxs 1
) o2
y 4x*—1
1T =
xfg x—1
. 4xT-1,
Thus, the value of Im———is2

K——
2



Q. 11. Evaluate

; ‘
. — 64
lim r 7o ]

x—4

=5

x-—-16

Answer : To evaluate:

%% —64

lim—
x—d X=—16

Formula used: We have,

limf(x) = f(a)

X—a
and
X3-y3=(x-y) (x*+xy+y?)

ASX_”},Wehave

O x*—64 (x—4)x*+4x+ 16)
x—4X2— 16 =x—=¢ (x+4)(x—4)

o x*—64 | (x*+4x+16)
x~4X2— 16 x4 (x+4)

x3— 64 48

li =
'-:I—IE‘ XE — 16 8

y x? — 64
i xz—16

Thus, the value of

Q. 12. Evaluate



. ‘
) X  —32
lim | ————

x—»2 X3 —8

Answer : To evaluate:

x*—32

lim

x—72 X5—8

Formula used: We have,

Ky T

1

:m\:l,.’nq

r—

-

Asx — 4, we have

X 82 xF-28
'{1—I~]21 XE— _'-:1—1}21}{3—23
32 XJ 25
X7 —
R 0 e X—2
Im g~ imysTys
Xx—2
x> — 32 5[2)‘1‘

wlcl—Ir]zl x3—8 il—lrlzl?;(?.)?

y x>—32 20
xl—I~]21X3—8_3

x*—32. 20
1S —
3

Thus, the value of lim

w—2d KI—

Q. 13. Evaluate

%52 _g5/2°
lim
X —>a X —a

Answer : To evaluate:



Formula used: We have,

PRLEEL

1

m
=m
. Y

b

As x — a, we have

5 3
 Xz—az b 3
lim =—qaz
x—=a X—a 2
5 5 _ 4
Thus, the value of 1jm *2"*%is 2qz
im
¥—a X—a 2

Q. 14. Evaluate

lim -{(X_Z)i : —(a+2y :

i—ra Xx—a

Answer : To evaluate:

E 3
lim {{x+2]3—{a+2]3}

= | X—a

Formula used: We have,



As x - a, we have

o \(x+ 2)% —(a+ 2)%
lim =

K—a

o \(x+ 2)%— (a+2)§
X—a = ol (x+2)—(a+2)

(x+2)i—(a+2)3| 5
X—a

lim

K—a

>(a+2)7
3(3 )3

x+2)3—(a+ 23| 5 2
lim ( )2~ ( ) =—(a+2)7
x—a X—a 3

5 5
Thus, the value of lim {M} Is3(a+ 2)§
Xx—a 3

X—a

Q. 15. Evaluate

. [xn—l}
lim
x—=1l x -1

Answer : To evaluate:

e |

lim

x—1 x—1

Formula used: We have,



x1—1.

1S 1.

Thus, the value of lim

X—»a X—
Q. 16. Evaluate

_ (Jx—a
him | ——

Xx—ra Xx—4a

Answer : To evaluate:

r

M I
Vyx—ya

lim

K¥—a3 X—a
Formula used:

We have,

KMy

1

:myl'l"-

r—

]

Asx —a, we have



lim =—qz 1!
Xx—a X — 2
11
X7 — Az 1

S 2.1
Thus, the value of i 2222 is —
¥—3 X—a Va

Q. 17. Evaluate

. JK—h—JE‘
lim

h—0 h

Answer : To evaluate:

. Vx+h—/x
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)=00r o
x—=a x—=a then

. f(x) " f'(x)
1IN —— = 1111,—
x~a@(X) x—ag(X)

As¥ 70 we have

I \-X+h—\.’§ 0
heg h 0



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

d %Th
X+ h-—- \."E ( o \'E)
. dh
lim lim
h— h h—=0 i(h)
dh
1
VX —vX . 2vx+h
lim = lim
h— h—0
I v+ h— \.‘E 1
im =
—=0 h 2\,.&
Thus, the value of lim 2> s L
h 24X

Q. 18. Evaluate

]11111{ : 1}
h—>011]-\/};—h \/}?

Answer : To evaluate:

lim = { I }
hoo h Wx+h 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)=00r £ o
x—a x—a then

. f(x) " f'(x)
1M —=111M—
x—ag(x) x—ag|(x)

As¥ 70 e have



I 1{ 1 1} 0
hl—Iolt-lllh Vvx+h 1,,.& )

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

i(;_i)
im > ! 1 __dh vx+h \,,."E
oy e

R VE LM
limi{ ! _i}= lime’X-l-h 24X
h—=0hlyx+h \."E h—0
| 1[ 1 1} 0
im— N
=0hlx+h \,."E

. 1 1 1
lim - { il ?} _
Thus, the value of h—0 1t MWx+ V¥ is 0.

Q. 19. Evaluate

(A flex -1
lim —X]
x—

X

Answer : To evaluate:

yI14+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)=00r £ o
x—a x—a then

r f(x) r f(x)
111l ——— = [1I1n T
x—ag(X) x—ag(x)




AsX 0 we have
CJIF¥x-1 0
lim = —
w—0 X 0

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

d
Y1+ x-1 ﬁ(‘wl*‘f’i—l)
lim—— = lim d
w—0 X x—0 __‘(X)
dx
1
LN 1+x-1 . 2yx+1
lim = lim
x—0 X x—0 1
CWlI+x—-1 1
lim = —
H—0 X 2
M+x

. W
Thus, the value of lim

1. 1
1S =
x—=0 2

Q. 20. Evaluate

. J:—X—JQ—X‘
lim

x—0 X

Answer : To evaluate:

\ W 2—X—y 24X
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)=00r £ o
x—a x—a then



' f(x) ' f(x)
1IN —— = 1111,—
x—ag(X) x—ag(x)

Asxﬁﬂ,wehave

CN2—x—2+x
lim =

x—0 X

0
0

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

d
. V2—x—V2+x . E(M“IE—X—\,"'E+X)
lim = lim q

x—=0 X x—0
X X ﬁ (X)

1 1
_N2Z=x—+2+x 2y2-x 22 +x
lim = lim
x—0 X x—0 1

V2—x—2+x -2
lim =
x—=0 X Eﬁi

V2—x—2+x -1
lim =
x—=0 X Ji

. W2-x—y2+x . -1
Thus, the value of lim——————is =
x—0 X V2

Q. 21. Evaluate

i xﬂ'l—x—xz—lx
m

x—0 X

Answer : To evaluate:

i M +x+x2-1
limY¥———
w—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)=00r o
X—a X—a then

. f(x) " f'(x)
1IN —— = 1111,—
x~ag(X) x—ag(x)

As¥ 70 e have

1T+x+x2—1

"
lim
w—0 X

0
0
This represents an indeterminate form. Thus applying L'Hospital's rule, we get

TFxFd-1 S(IFxFx-1)

v _
lim = lim dx q
x—=0 X K—=0
ﬁ(x)
1+ 2x
oWl 4+x+x?2-1 21 Fx + x2
lim = lim
x—0 X w—0
Vvi+x+x2—-1 1

Wil+x+x®-1-_1

Thus, the value of lim S -

x—0 X

Q. 22. Evaluate

2—-x

lim
x—0

Answer : To evaluate:




Formula used: We have,

limf(x) = f(a)

X—a

ASX%D,Wehave

y V3i—-x—1 +3-1
1111 =
x—=0 2—X 2

—_—

. y 3—x—1
lim

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

lim i
x—0 \/a +X —\fa -X

Answer : To evaluate:

. 2X
lim————
x—0 ya+x—ya—x

Formula used:

Multiplying numerator and denominator by

va+x+iya—x

. 2x .
lim = lim

:'2—"3'\,,."'3+X— "IH—X K—'D\."IH+X— "IH—X

. 2x .
lim = lim
x=0ya+x—ya—x =x=0

. 2X .
lim = lim
x~0ya+X—ya—x x=0

2%

lim = limyja+x++a—x

x—=0ya+xXx—+ya—x x=0

2X

vat+x+ya—x

va+x—+a—x

Zx(\fa +x++a— x)

at+tx—at+x

2x(yVa+x++v/a—x)

)



2x
lim =2v/a
x—=0ya+xXx—+ya—x

\ 2x .
Thus, the value of 111101 s 2+/a.
x—r

a+x—ya—x
Q. 24. Evaluate

. \/‘3—};—\/5—};\
lim ~
x—] e |

Answer : To evaluate:

y 3+x—y 5—x

2.1

lim
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 £ o
x—a x—a then

i f(x) " f'(x)
Im —— = Il —
x—=a g(X) x—=afl (X)

ASX%D,Wehave

_ V3+x—V5—x
lim =

x—0 X2 —1

0
0

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

d
3 +x—Vb—-x E(J3+X—ﬁ5—x)
lim ) = lim g
x—1 X x—1 E(XQ—].)




V3+x—v5—x 2V3+x 2V5—x
im = lim
x—1 x2—-1 x—1 2%
V3+x—+V5—-x 1
im = -
x—=1 x2—1 4
. A 3x—/3-x. 1
Thus, the value of im """ s ;
x—1 -1 4
Q. 25. Evaluate
N
X" —4

lim

o2 Jxo2 a2

Answer : To evaluate:

x*—4
lim ———=
w— -.,.\-:+2 \.3‘-: 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)=00r o

then
LCO R (O]
im——=lim
x~ag(x) x—ag (x)
As* 7 D,We have
x* —4 0

lim —
2 XFt2—V3x—2 O

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



x2—4 F0E-9)
lim i ! = lim q
TINXE2Z VI -2 T (VEF2-V3x-2)

y x*—4 y 2X
im = lim— 3

x=24X+2—3x—2 x=2 _
2yx+2  2+3x-—2

y x*—4 4
im =
x~2 X+ 2 — V3x — 2 1 ___ 3
22+ 2 24612
y x?—4 8
im =
x=2\x+2—y3x—-2 1_3
2 2
X —4
lim = —
x~2\x+2—3x -2
x%—4

Thus, the value of lim— is -8.

x—3 YX+2—/3x-2

Q. 26. Evaluate

(3-5+x ]
].1111 —_—
x—4

l—f5—x
Answer : To evaluate:

. 3—/5+x
lim ( _)
x—d4 w1—y5—X

Formula used:

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

(1+V5—x)(3+5+x)

(3—{5+x) (3—w’5+x)(l+y35—x)(3+y35+x)
1—+5—x 1—v5—x/\1++y5—x/\3+V5+x

= lim
x—4

lim
x—4



y (3—{5+x) y (4—X)(1+J5—x)
1111 = 11m

x4 \1 —yb—x/ x4\X—-4/\3+,5+x
y (3—1.,“’5—%:{) , (1+ f5—x)
mi|\—————)= M-\ ——F—
x=4\1—+b—X x=4 A\3++h+x

y 3—-Vb+x 1

m| ———=\,=—z

x—=4\1 —+5—x 3

. 3—5+xY - 1
Thus, the value of 11111( “’:) s —=
x—d v1—y5—% 3

Q. 27. Evaluate

[ Ja+x —\E]
lim
x—0 x\/a(a +X)

Answer : To evaluate:

lim —
x—0 ¥y 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)=00r o
x—a x—a then

r f(x) r f'(x)
111l —— = [1I1l I
x~ag(X) x—ag(x)

ASX%D,Wehave

a+x

W —va o0
lim

=0 x.fa@+x) O

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



d
y vatx—+a iy OX (Va+x—+a)
im———= lim
0 xya(at+x)  x0 % xv’a[a—l—x))

N 1
1 vatx—va I 2va+x
11m = lim
=0 xJa(a+x) =0 a ———~
X .": —+ N a(a + X)
2yala+x)
— 1
limwa—kx_‘ﬁ— 2Va
x=0 x /a(a+x) a
Vat+tx—+/a 1
lim = =
0 g /a(a+x) 2ava
lim e 1
Thus, the value of =0 *V2@+) jg 22y
Vva ‘atx— l.,sl 1

Thus, the value of lim s ——
x—0 Xy ‘ala+x) ~ 2aya

Q. 28. Evaluate

lim 1+x” - l_xx
}L—}D ||1_X3 _ III].—X

Answer : To evaluate:

lim Y 1+x® —1+x
x—=04 1+a% —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 £ o
x—a x—a then

i 1
xl—Iw.]% g[}s’.) xl—I-a g [X)



AsX 0 we have

y Vi+x2—y1+x 0
111 = —
x=0y1+x3—y1+x O

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

d
y Vi+x2—\1+x ' (V1 +x2—VT+%)
im = lim
¥=04/1+x3 —/1+x K*U%(Jl+xa_¥!1+1)
2X B 1
C V1I+x2—\1T+x 214+ x2 2y14+x
lim = lim 5
x—vﬂw,.,-"j_-|-x3_\|."]_+x x—=0 3x . 1
2V1+x3 21 —x
1
Vi+x2—y1+x  —3
lim =11111—:L
x~0y1+x3 —\1+x x—*ﬂ_i

x—=0,1+x% —1+x

1T
Thus, the value oflim *X=—/——"""is - 1.
=0y 1+ —/1+x

Q. 29. Evaluate

X —3x"+2

lim 3

x—=1l %

_5x? +3x+1

Answer : To Evaluate:

11111( x*-3x%+2 )
o1 a®—S5xT43ax+dl

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 1) _ f(x)
M —— = 111l —
x~ag(x) x—ag(x)

Asxﬁﬂ,wehave

, ( x*—3x?+2 ) 0
lim = —

x—1\x3—56x2+3x+1 0

Therefore,

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

lim
x—1

T x>i3x2—-10x+3 3-10+3 -4 2

Hence,

. x*—3x2+2 1
lim = ——
x—1\x?—56x2+3x+1 2

Q. 30. Evaluate

lim
i

3x _33Ix_12
33_}; _3}; :

Answer : To evaluate:

. 3¥_33%_32
lim|{———

x—2 33X _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

limf(x) =limg(x)=00r o
xr—a x—a then



i f(x) " f(x)
im——=Ilim————
x~ag(Xx) x-—ag(x)
As* ™ ﬂ,we have
I 2¥—1 B 0

1-.'l—Iv-Ii_'-lll X N 0

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

lim
x—=2

(3* _g3x 12)
33-x _ 33

-

33-x _ 33 )
(BX 33w 12)
33-x _ 33

(3X -3 —12

X
33-x 33

33 *_12

lim

x—2

lim
x—2

lim
x—2

Thus, the value of lim
x—=2

Q. 31. Evaluate

etx 1
X

Answer : To evaluate:

lim
x—

e*¥_1

lim
:{—tﬂ X

Formula used:

33—z 19)
lim 9% 3 =
= g(E-3)

3*In3+3**In3

lim

x—=0 _ f l
—33xIn3+ 32 (E) In3

In3+27In3

—27In3 + (1) In3

2
28In3
—26.5In3
(zx—za‘x—lz). 281n3
—=|I5
33-X_33 —265In 3



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)=00r o
x—a x—a then

. f(x) " f'(x)
111l —— = [1I1 7
x—ag(X) x—ag(x)

As* D,We have
y e**—1 0
im =—
w—0 X 0

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

d
, Eﬂ‘l‘!{ -1 I E (Eﬁh-:_ 1)
lim = llIIld—
w—0 X w—0
ﬁ(x)

R | 4et¥
lim = lim
H—0 X x—0 1

et* 1
lim =4
w—0 X

de_l ;

1s 4.

Thus, the value of lim

x—0 X
Q. 32. Evaluate

¥ - 3 B
. E-+}. _e-
lim
x—0 X

Answer : To evaluate:

24X EZ

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)=00r o
x—a x—a then

. f(x) " f'(x)
111l —— = [1I1 7
x—ag(X) x—ag(x)

ASX%D,Wehave

! 0
'-:l—Ir]E} X N 0

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

d
2+x 2
o ettx—e2 (e —ef)
lim—— = lim d
w—0 X w—0
ﬁ(x)

. E2+:-.' _ EE . E2+3|c
lim—— = lim
H—0 X =0 1

. E2+:-.' _ EZ ,

lim =g
H—0 X

| eZTE_g2 5

Thus, the value of lim 1S e,

x—=0
Q. 33. Evaluate

X 4"
. et —e
lim
=4 x—4

Answer : To evaluate:

E‘x —E‘d'

lim
x—d4 xX—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)=00r o
x—a x—a then

' f(x) ' f(x)
111l —— = [1I1 7
x—ag(X) x—ag(x)

ASX%D,Wehave

! 0
'{1—I~]E} X N 0

e — et %(Ex— e*)
lim = lim
x—=4 X —4 x—d i(}{—‘:})
dx
a¥ — Ecl- g¥

lim
x—d ¥ — 4 x—d 1

p¥ — ot

lim
x—=4 X—4

e¥—e*.
1S Dd.

Thus, the value of lim

K—d X—

Q. 34. Evaluate

- 5 P
[ e
lim
x—0 X

Answer : To evaluate:



e3X_a2¥

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)=00r o
x—a x—a then

' f(x) ' f(x)
111l —— = [1I1 7
x—ag(X) x—ag(x)

As* ﬂ,we have
Eax _ EZx

lim——— =
x—0 X

o| o

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

d
3x 2x
e (e¥—e™)
lim——— = lim 3
x—=0 X x—=0 - (X)
dx
. Eax_ezx . SEE}:_EEE}:
lim——— = lim
x—0 b w—0 1
. e3E_gIX o
lim = 3-2
x—0 X
. e3E_gIX
lim =1
x—0 X
adX_.ZX
Thus, the value of 1111&. —Is 1.
K— X

Q. 35. Evaluate



X
, e” —x—1
lim | ————

x—l X

Answer : To evaluate:

e¥_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)=00r o
x—a X—a then

y f(x) y f'(x)
1 —= 1111,—
x~ag(X) x—ag (X)

Asxéﬂ,wehave

' e*—x—1 0
'{1—I~]E} X _ﬂ

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

d
eX—x—1 EKE"—X—:L)
lim—— = lim 3
x—0 X x—0 _( )
ax =
e*—x—1 e* —1

lim—— = lim
x—0 X x—0



. gt —x—1

lim =1-1
x—=0 X

. oeYox—

lim =0
x—0 X

. . oeftox—1.
Thus, the value of lim lim 1s 0.
x—=0 x—=0 X
Q. 36. Evaluate
bx ax

. c —e

lm|— | 0O<a=<Dh
x—0 X

Answer : To evaluate:

Ehx —pdX

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)=00r o
x—=a x—=a then

. f(x) " f'(x)
1IN —— = 1111,—
x~ag(X) x—ag(x)

%.
As¥ 0 e have
y EI:n:-: — g 0
Im-——-mns=—
x—0 X 0

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



bx_ ax

® is b-a.

Thus, the value of lim
x—0 X

Q. 37. Evaluate

X x|
. a* —b
lim
x— X

Answer : To evaluate:

a¥—p%
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)=00r £ o
x—a x—a then

x| f(x)
lim——=lim——

xag(X) x—ag'(x)

As¥ 70 e have



g &0
'-:1—I~101 X N 0

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

d
_a—b¢  gx@*—=DbY)
lim— = llmd—
x—0 X x—0 u (X)
dx
- a®*—-b~ ~ a*lma—Db*Inb
lim—— = lim
x—0 x w—0
3% — b¥
lim——— =Ina—Inb
x—0 X
' a* — b* 1 a
im——=In-—
x—0 X b
. a¥-p*. a
Thus, the value of 1111& |5111E.
:{—r

Q. 38. Evaluate

X —x
) a —a
lim
x—0) X

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)=00r o
x—a x—a then



' f(x) ' f(x)
1IN —— = 1111,—
x—ag(X) x—ag(x)

As* ™ ﬂ,we have
' a*—a™ o0
im——=—
w—0 X 0

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

d _
Ca—ax gp@Et-a™)
lim—— = lim 3
x—=0 X x—=0
ax (x)
at—a™™ - a*lma+a*Ilna
lim—— = lim
x—=0 X x—=0
3% — g7x
lim——— = 2Ina
x—0 X
e

Thus, the value of linc:. Is2Ina.
x—r

Q. 39. Evaluate

o Y _1‘
lim
x— X

Answer : To evaluate:

2%

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
then

i f(x) " f'(x)
Im —— = Il —
x—=a g(X) x—=afl (X)

ASX%D,Wehave

o 2%=-1
lim
x—=0 X
This represents an indeterminate form. Thus applying L'Hospital's rule, we get

0
0

d

2¢—1 & (2°-1)
lim = lim dx d
x—=0 X x—=0
ax (x)
2¥—1 2¥In2
lim = lim
x—=0 X x—=0
2¥—1
linc} " =In2
-

. 2%,
111& s1n 2.

Thus, the value of ] .

X

Q. 40. Evaluate

. 32+}L _9
lim —]
11— X

Answer : To evaluate:

32+K_g,

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)=00r o
X—a X—a then

. f(x) " f'(x)
1IN —— = 1111,—
x~ag(X) x—ag(x)

As¥ 70 e have

32¥X_g9
lim—=—
W—0 X 0

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

32+ 9 %(32“‘— 9)

linc} — = linc} 3
* * dx (x)

o 3**™*_9  (2+x)In3
lim——= lim———
x—0 X x—0 1

32+x -9
lim——=2In3
x—0 X

1s21n3

Thus, the value of 1111&
x—r

Exercise 27B
Q. 1. Evaluate the following limits:

sin 4x

lim

x—=0 6%
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 155

. sinx
Formula used: lim—=1
x—=0 X

. sindx . sindx 4 4
So LI_I.IE.?:IHH( Ix—=-=2

x—0 4x 6 6

. sindx 2
Therefore, lim = =
x—0 6X 3

Q. 2. Evaluate the following limits:

S111 5x

lim

x—051n 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 155

sinx

Formula used: lim =1
¥—=0 X

., sin5x . sin5x gx 5x 5H
Solim— =lim(—)x — ==

x—0 Sin8x x—0 = 59X sin8x 8x N 8x B

ol

Therefore, lim =

3
x—0 SIn8x g




Q. 3. Evaluate the following limits:

. fan3x
lim
x—=0fan 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

AlX

Formula used: lim =1

x—=0 X

ax . tan3x 53 33 33 3

So lim = = lim( WX e ZE_2E_ 2

x—0tan3x  x—0- 3x sin5x 5% 5x 5
nax _ 3
Therefore, lim 222% _ 3
x—(0 tan5x 5

Q. 4. Evaluate the following limits:

. tanox
lim ———
x—-0 tan X

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

aAnx

Formula used: lim =1

x—=0 X



. tanox Bx ax  OX o

lin 1 = lim X = - ===

=0 x—0t 11I3 w(—-ﬂ]( ux] sinfx = Px x [B
tanox oL
Therefore, 11111 =
|3-< B

Q. 5. Evaluate the following limits:

. sindx

]1111—_r

xi—=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 izg

nx

Formula used: 11111— =1 and 1111(_1h =1
X K—

4x . sindx T 4% 4x 4

So lim = lim( )X — X —=—=-

x—0tanTx  x—=p- 4x gsin7x Tx Tz 7

ndx 4

Therefore, 11111 =2
w—p tan7x '}'

Q. 6. Evaluate the following limits:

. tan3x
lim

x—=051m4x

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 and lim—=1
¥—=0 X x—0 X

- . tan3x . tan3x 43 33 ax 3
So lim—— = lim( I — % =222
x—0 SIndx  x—p " 3X sindx  4x  4x 4

tan3x 3

Therefore, lim
x— 5indx 4

Q. 7. Evaluate the following limits:

. sInmx
lim ————
=0 fan 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

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

sin mx nx mx mx m

So lim — lim (222

x—0 tan nx x—0 mx tan nx nx nx n

sinmx m

Therefore, lim - —
x— tan nx n

Q. 8. Evaluate the following limits:

. S X —2sin3xX +s1mSx
lim
1—l 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, inderterminate Form is

. sinx
Formula used: lim =1
x—=0 X
- . Einx—2sin3x+sin3x ) ginx 2sin3x sin 5% . ginx 2sin 3x Ssin 5%
So lim = lim( - + =0 = lim( - x 3+ 22—
x—0 x—0 X X X x—=0

By using the above formula, we have

x—0 X 3x Sx

. in: 2sin 33 Ssin 52 -
. 11111(51111' sin 1x3+.:ts:_n.ﬂ}|: 1-2%3+5=0

gin ¥x—2 sin 3x+sin 5x 0

Therefore lim =
x—=0

X

Q. 9. Evaluate the following limits:
(2sin" x+smmx—1)

lim — :
x=T0(2sin” X —3sinX +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.



In this Case, indeterminate Form isg

. Binx )
Formula used: 1111;..—1 = 1 or we can used L hospital Rule,
X— 2

So, by using the rule, Differentiate numerator and denominator

45N Xcos5 X+ COsSX . 4snx+1 241 B

_M4gin xcos x— 3cosx = _4ginx—3 :2_3 =-3

X X

. 2sin® x+sinx—1
Therefore,lim— =-3

x—0 25in?® x—3sinx+1

Q. 10. Evaluate the following limits:

(sin 2x +3x)

x—=0 (2% +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 153

., sinx )
Formula used: IIIHT = 1 or we can used L hospital Rule,

x—0

So, by using the above formula, we have

Divide numerator and denominator by x,

N 2%+ 3 sinzx+3x sinzx zsinzx 243
. 5in2x+ 3x ., . . +
lm——— = lim oy = lim e = lim s = =1
x—0 ZX+5IN3X  yxp —  x—02+— x—02+4—— 243

ALTER: by using the rule, Differentiate numerator and denominator



. 2cos 2x+ 3 3
lim—————=2=1
=

x—0 2 + 3cos3x

sin 2x+ 31

Therefore, lim
‘x—0 2X+ sin3x

Q. 11. Evaluate the following limits:

(tan2x —X)

lim
xi—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.

. . . P ]
In this Case, indeterminate Form s -
\ tanx .
Formula used: IIIIE..T = 1 or we can used L hospital Rule,
X— X

S0, by using the above formula, we have

Divide numerator and denominator by x,

fanzx—x fanzx ztanzx

ntx
lim 222 1111W_4m = 11111—1“— = 1111—“&m

x—0 3x— tanx

r—-|r—-

32*-.'1 1

Therefore,lim
x—0 3Xx—ta anx 2

Q. 12. Evaluate the following limits:

(x?-—tm12x)

lim

x—0 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

. tanx .
Formula used: lmé—x = 1 or we can used L hospital Rule,
K— -

So, by using the above formula, we have

Divide numerator and denominator by x,

xZ-tanzx tanzx 2tanzx

. X' —tan?x
lIm—=lim—&— = llxll—mﬁ% 11111—t—2L
x—=0 tanx x=0 X— x—=0
—tanZx
Therefore, 11111 =-2

x—=0 tanx

Q. 13. Evaluate the following limits:

. XCOS X+ sinx
lim -
=0 ¥ + tanx

Answer : To Find: Limits

2_-2

1

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 155

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



So, by using the above formula, we have

Divide numerator and denominator by x,

Xcos X+ s5inx zinx
T E— COSX+ —— 1+1

XCOS X+ sinx
im—/————— — lim—%—— = _ _
x—0 X +tanx xsp Xoitanx 1-:1—1}%! x_'_taxnx 0+1

X

XCOS X+ sinx

Therefore lim————— =
x—0

%2 +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-sinxcosx 1— cosx}

= sin x |
COSX COSX

NOTE:tanx—sinx = 2= —sin x =
COSX

. 1—COSX
tan x—sinx l—-cosx

lim————— = |jp —<esx =lim———
x—0 sin?x LI_I:% sinZx x—0 sin®x cosx

Divide numerator and denominator by x?,

1—C0s X

T X2
= lim sin®x cosx

x2

x—0



\ 1- 3 \ s .
Formula used: lim “=*=1/2 and lméiiw = 1 or we can used L hospital Rule,
x—lﬂ x—lﬂ x

w2

So, by using the above formula, we have

1—-COSX N
. %2 = 1
lim SinZx cosx =
w—Q I~ 7" 1 2
uZ
., tanx—sinx 1
Therefore lim———=-
'w—p sin?x 2

Q. 15. Evaluate the following limits:

lim X cosecx
x—l

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 o
Formula used: lim— = 1

x—0) 5in x
So, by using the above formula, we have

' . X
limx cosecx = lim— = 1

w—0 x— SInx

TherefDrE.]méX cosecx = 1
e



Q. 16. Evaluate the following limits:

Iim(xcot2x)
x—l

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 0 x oo

X

Formula used: lim =1
x—p tan x

So, by using the above formula, we have

. . 23
limx cot2x — lim—— 2
x—0 x—0 2tan?x 2

1

Therefore limx cotx = =
'x—0 2

Q. 17. Evaluate the following limits:

. SIXCOSX
hhim —M—
x—s0 ax

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

Formula used: lim—=1
]{—FD X



So, by using the above formula, we have

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

. sinx cosx 1
Therefore lim————=-
x—0 32X 3

Q. 18. Evaluate the following limits:

(/!
im sm(x/ 4)

x—l 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 izg

. sinx
Formula used: lim—=1

x—=0 X
So, by using the above formula, we have

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

x—0 X x—0 4(x/4) 4

Th-::rm‘r:rre,lingbM =
x—r

b |

Q. 19. Evaluate the following limits:

. tan(x/ 2
lim ¥
x—( 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 155

tanx

Formula used: l'n& =1
x—r

X

So, by using the above formula, we have

. tan(x/2)} 4. tan{x,.-’?]_} . . ) )
}}_I?é—ax = LI_IE—E{K!E] == [Divide and multiply with 2 on denominator]

tan(x/2) 1
3Ix 6

Therefore,lim
x—0

Q. 20. Evaluate the following limits:

. 1—cosx
hl]lf
=0 smmTx

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

[NOTE: 1 — cos x = 2 sin?(x/2)]

] sinx
Formula used: lim—=1

x—=0 X



So, by using the above formula, we have

2 sin2(x/2)

x—0 sin%x x—0 sin®x

Divide numerator and denominator by xZ, we have

2
2 sin2 (2 z2sin"G)
111112 sin®(x/2) | —222 X 2 2 1
—_— =13 X = . - = 4 = - = -
x=0 sindx g el Mo T e T
x2 - %2
. l-cosx 1
[NOTE: lim—— ==
x—»0 X 2

1-cosx 1

Therefore,lin& ==
x—o-

sin®x 2

Q. 21. Evaluate the following limits:

. 1—cos3x
him——
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

l—-cosx 1

Formula used:l'n& ==
x—t

x2 2



So, by using the above formula, we have

. l-cos3x . 9[1-cos3x] o
Iim——— =lim———=-
x—0 X x—0 (3x) 2

cos3x o
Therefore, 11I11‘c— =

Q. 22. Evaluate the following limits:

—COsX
11111

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

a5 X

. 1-c 1 . sinx
Formula used: lim——=—=-and lim—=1

X—=0 x—=0 X

Divide numerator and denominator by xZ, we have

So, by using the above formula, we have

[1—cosx]
1
lim = = 11111—.=L ==
e stEw: % sin2zx 7
%2
COSX 1

Therefore, lim == ==

'x—0 sin®2x 2



Q. 23. Evaluate the following limits:

. 1l—cos2x
lim—
=0 3tanx

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 . tanx
Formula used: lim——/-— = > and lim

x—=0 X x—=0 X

=1

Divide numerator and denominator by x4, we have

S0, by using the above formula, we have

a[1—cos2x]

. l—coslx T e 4 5
lim — lim—E 2=
x—0 3tan®x xp 2tanix 6 3

¥z

l-cos2x 1

Therefore,lim — ==
x—0 3tan<x 6

Q. 24. Evaluate the following limits:

. (1I-cos4dx)
m
x—=0(]—cosbHx)

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 xz, we have

So, by using the above formula, we have

16[1—Ccos 4X]

= 16
. l1-cosdx —= ie a
lim — lim —-2x! _Zz_ 8 _4
x—0 1-cos6x  yxop 2ol coser] — 35 T 1 T
(ex)2 z

. l—cos4x 4
Therefore,lim ————

x—0 1l—cos6x T g
Q. 25. Evaluate the following limits:

. 1—cosmx
him——M—
=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 izg

l-cosx 1

Formula used: lim—— ==
x—=0 X 2

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

So, by using the above formula, we have



m2[1—cosmx]

. l—cosmx v 3 2
lim——— = |jm— s -
x—0 1—-cosnx wp Rf[i—cosnx] n2

(nx)2

. l—cosmx m=
Therefore lim———— = —

x—0 1l—Ccosnx n<
Q. 26. Evaluate the following limits:

25N 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 155

We know that sin 2x = 2 sin x cosx

l-cosx

. 1 .
Formula used: lim—/ — = > and lim

x—=0 X

x—=0 X

gin x

=1

So, by using the above formula, we have

lim

x—0 2

x3 x—0 X

. 2sin x—sin 2x
Thereforc,lm&T =1
X— X

2sin x—sin 2x . 2sinx—-2sinxcosx )
————— =lim = lim

x—0

Z2sin x[1—cos

12

X .
1 _ lim
x—=0

2sinx
X

[1—cosx]

X

X

2

2
2

=21



Q. 27. Evaluate the following limits:

(tanxX —sin x)
3

lim

x—0 e

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 153

. sinx . gin x - 5in X cos x . 1-cosx
NOTE:tanx—-sinx=——-sinx = = sin x | )
COSX COSX COSX
., tanx—sinx (J'_ cnsx) sinx \ 1-cosx sinx
lim————== lin ~cosx =1
— x2 D x x—0 X° cosx X
1—co

"= = 1/2 and lim 22 - 1 or we can used L hospital Rule,

Formula used: lim—;
x—»0 X x—»0 X

So, by using the above formula, we have

l1-cosx sinx 1

lim — X = -
x—() X° COSX X 2

tan x—sinx 1
1 _

Therefore lim———=-
x—=0 X 2

Q. 28. Evaluate the following limits:

tan2x — sin2x
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

sinZx+sin2Zxcos2x _ li sin2x{1-cos2x) lim Zsin2x  4(1-coslx) A
2 x—0 2x (2x)? -

. tan Z2x— sin 2x .
lim————=1lim - =lim

x—0 X x—0 X x—=0 X

. tan Zx—sin 2x
Therefore lim———————=4
x—0 X

Q. 29. Evaluate the following limits:

. COosecX—cotx
lim
Xx—l 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 oo x oo

cosec x — cot x = (1 - cos x)/sinx

t 1 1—CO8X 1—COSX
cosec x— cotx — COSX
lim———— = lin = lim=3>— = |jm —%2
x—0 x x—0 Xsinx LI_I}E. K;]an LI_I:IE.. sinx
. l-cosx . sinx
Formula used: lim——=1/2 and lim—=1
x—=0 X x—=0 X
t 1—CO5X
. cosecx— cotx .
lim—— = 111]1—5% ==
x—0 X w—0 2

osec x— cotx 1

. C
Therefore,lim ———=-
x—=0 X 2



Q. 30. Evaluate the following limits:

cot2X — cosec2x

lim
x—l 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

CoOsZX—1 4[coszx—1]
lim cot 2x— cosec2x lim cos2x—1 li = . W
x—0 X T x—p xsin2x ,,_._I,]gi, “”;ZK - 1‘_1_1}% 2 sinzx
X X
. 1-cosx . sinx
Formula used: lim———=1/2 and lim—=1
=0 X x—=0 X
4[coszx—1]
. cot 2x— coseclx - — —4
lim = lim—2x2 " _ _9
x—0 X x—p LSMm2X 2

ZX

cot 2x— cosec2x

=2

Therefore lim
x—tﬂ X

Q. 31. Evaluate the following limits:

sm2x(1— cos2x)
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

. sin 2x(1— cos2x . 5in2x 1- cos2x . 25in2x  4(1- cos2x)
lim ( ) lim x L !~ lim

x—=0 x? x—=0 X X x—0 2X (2x)®

1-cosx . sinx
—=1/2andlim—=1
X —0 X

x—=0

Formula used: lina
x—r

. Sin2x(1-cosZx
lim ( ) _

x—0 x 4
\ sin 2x(1— cos2x
Thcrefore,lma {13 ) _ 4
K—s 3

Q. 32. Evaluate the following limits:

. secx-—-2
lim ——
x_% tan x —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.

In this Case, indeterminate Form izg

By using L hospital Rule,

Differtiate both sides w.rt x

lil sec?s
50 x_}&tan X —
a

2 . 2sec x(secxtan x)—0 . 2sec x(secx tan x) 1
_ _ _lim2tanx _
1~ So hnllt secix —0 = li sectx =4 =2

W——— W——— K——



sec®x—2

3 s i =
TerDfDr’L,x_Etan c_1-2
=]

Q. 33. Evaluate the following limits:

. cosec’x -2
lim
x_}; cotx —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.

In this Case, indeterminate Form isg

By using L hospital Rule,

Differtiate both sides w.rt x

So 111]}— - —cosecix—0 - —cosecsx K—=—
4

cosec®x—2 . 2cosec X(—cosec xcot x)—-0 . 2cosec X(—cosec xcot x .
— lin ( 0 lim, ( ]: lim 2 cotx _ 5
xoo cotx-—-1 e L
3 n A

lir cosectx—2
Th-::rcfr:rrc,x&imtx_l =2
&

Q. 34. Evaluate the following limits:

. l—tan x
lim ——————

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

lir 1-tanx 1 1] ] —sec®y
So =" — lim === - li;,——— .7
x—- 4 K—— K——
1. 1-tanx
Therefore, M ——m =2
== 7 a
&

Q. 35. Evaluate the following limits:

. sin3x —3sin X
lim 3
KT ( T — 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 hospital Rule,

Differtiate both sides w.rt x

) sin 3x—3sin x ) 3cos 3x—3cos X
So lim—————— = lim————

K—TI I:'T[—!{:IE' K—TI —3("1’[—!{]2



Again, indeterminate Form isg

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

) sin 3x—3sin x ) —9zin 3x+3sin x
lim—————=1lim
K—=TI I: 1'[—]{:] =TI EI:T[—X:]

Again, indeterminate Form isg

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

) sin 3x—3sin x ) —27cos 3x+3cos X —27cos 3IMT+3cos T 273
lim—————=1lim = = =-4
¥x—m  (m-x) K= —6 -6 -6

gin 3x—3sin x

Therefore,lim — = —4

K—TT I:T[—X:I
Q. 36. Evaluate the following limits:

. 1+cos2x
lim —

xeg( it — ZX);

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



1+cos 2x . D+{—2sin 2x) . —2sin 2x . Zsin 2x

“a lim— = _lim——— _ li
So x_}&{n—:sz = ol 2(m-2x)(-2) T L M-d(n-2x) = M4(n-2x)
2 2 2 2

Again, indeterminate Form isg

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

i 1+cos 2x 1 4cos 2x 1 cos 2x _cosm -1 E
gt (m=2x)* T 4(-2) T LR (-2) T (-2) T(-2) 7 2
liI 1+cos 2x 1
TerefDr{:,E_}% (m2x)% = 5
Q. 37. Evaluate the following limits:
. (cosx —cosa)
lim
X—»a (X— 'c'i)
Answer :
~ (cosx —cosa)
= lim
X—a [:X— a)
. [X+a . X—a —
= lim ~2xsin(5-)sin(57) [ cosx — cosa = —2 X sin == sin =7
x—a X—a 2 2
. [X—a
l- . X _|_ a sin 2
= lim sin X —
x—a 2 [:X — a)
2
. X+a ~ sinB
= —1 x limsin lim——=1
XK—a K—a B
- (a+a)
= —1 X sin

2



Ixs 2a
=—1xsin—
2

=-sin (a)

~ (cosx —cosa) .
= lim = —sina
X—a [X - a)

Q. 38. Evaluate the following limits:

. (smnx-—sina)
lim

x—a (x—a)

Answer :

(sinx — sina)

= lim
K—a [X - a)

X+a ., x—a
- {2 xcos 5 Sil—; . . Xx+a x-—a
= lim v sinx—sina = 2 X cos sin
X—a (X— 3_) 2 2
. X+a ~ sinB
=1 x limcos vlim——=1
X—a X—a B
a+a
= COoSs
2
=cosa

~ sinx—sina
=~ lim—— = cosa
X—a X—4a

Q. 39. Evaluate the following limits:

. (smmx—sma)
lim

x>a (Vx —+a)

Answer :

~ (sinx — sina)
= lim
XK—a (\."E— "E)



. Isinx—sina) v I[-.,."§+ -.,."E}

lim—— —
x=a (Vx—/a) (vx+ya)

[Multiply and divide by vx-a]

(sinx — sina) x (Vx+ a)

= lim

X—a [:X— a)
sinx— sina
= cosax lim(yx + a) [ lim = cos a]
K—a H—a XxX—a4a
=2\axcosa
=2acosa
(sinx — sina)
= lim = 2+/acosa

(Vx—+va)

X—=a

Q. 40. Evaluate the following limits:

. sinSx —sm3x
lim

x—0

SINX

Answer :
bx — 3x

hx + 3x

(2 sin Ccos

2

2

= lim
x—0

sinx
C—D

) [App!ying sinC —sinD
C+D

= 25in
2

lim 2 cos4x

x—=0

=2x1

sinbx —sin 3x

~ lim

=0 sinx

COS
2

Q. 41. Evaluate the following limits:

(cos3X —cos3X)
¥

X

lim

x—0

Answer :



- (1 —cos5x— (1 —cos3x))
= lim >
x—0 X

= lim
x—=0

1—coshx 1-—cos3x
( X2 X2 )

(1. 1 — cosbx 25) (1. 1— cos3x 9)
0 X2 X 25 Sk X2 X 9
25 9 i 1 —cosax ]
2 21 x0 (ax)? (ax)2 2
16
2
=8

(cos 3x — cos5x)

-~ lim
x—0 ¥

Q. 42. Evaluate the following limits:
(sin3x +sin 5x)

him — :
x—=0(smmo6xX —smn4dx)

Answer :
. 3+ bx 3x— hx
(Exsm ) ¥ COS 5 )
- LI_I.% ( 6x+4x . bX— 4:{)
2 X COos sin
2 2
~ sin4xcosx
=lim———
x—=0C0s5Xsinx
_1 sin 4x -’-}x
1111 —
- smx 4x
Ocosbx x 2—= COSX
i sinB
sin 4x 1 x |7 im =
=4 x lim X X =0 B
x—0 4% cos5x” tanx 8
lim =1
x—=0tan o

1



’ (sin3x + sin5x)
=~ lim =
x—0 (5in 6x — sin4x)

Q. 43. Evaluate the following limits:

m [sin(2+ x)—sin(2 —x)]

1
x—0 X
Answer :
- [sin(2 +x) — sin(2 — x)]
= lim
¥—0 X
2 % ms[E+:>=;—|—2—:>r;)>< Sm(E-I—x—E—l—x)
. 2 2
= lim
¥—0 X

- (2% cos2 x sinx)
= lim

x—0 X

sinx

=2cos2lim——
¥—=0 X

=2C0S2

- [sin(2 + x) —sin(2 —x)]
lim

x—0 X

= 2cos?2

Q. 44. Evaluate the following limits:

(1—cos2x)

lim -
x—0(cos2X —cos8X)

Answer :

1—cos2x

= lim
x—0 (C0S 2X — C0S 8X)

" 2xsinxxsinx bxx3x 1
= lim , , X X —
x—=02 X sin3x xsinbx xxx 15




1 I 1x1 1[ sin@ l]
BET oA lim—g—=
1
15

1 —cos2x 1

lim —
x—0 (C0S 2X — COS Bx) 15

Q. 45. Evaluate the following limits:

.

- ‘
lim [ ~—X Jtanx

s
=

Answer :

. T
= lim (—— x) tanx
mAg

K—'E

=—1x :}Ewtan (y+ﬂ) [x— g= }’]

=—1x llmymty x —1
y—0

. y
= lim——
y—otany

=1

1111111 G — x) tanx =1

.
Q. 46. Evaluate the following limits:

lim (V1+2x —1-2

x—0 SINX

Answer :



C (VT+2x—-V1-2%)
= lim ,
x—0 SInx

(Vi+2x—+V1—-2x) VI+2x+vV1—-2x

= lim , X
x—0 sinx (\,fl +2x+V1— EX)
o 1+2x—1+2x 1
= lim . X
x—0 sinx VI+2x+vV1—2x
1
=4 x lim—— x
x=0 sinX 1+ 2x++1-2x
4 L 1
=4 % —-x
2
=2

C (VT+2x—V1—2x)
~ lim , =2
x—0 SInx

Q. 47. Evaluate the following limits:

. (a —h): sin(a —h)—a:sina
lim
h—0 h

Answer :

~ (a+h)?sin(a+ h) — a’sina
= lim
h—0 h

y a(sin(a + h) — sina) + 2ahsin(a+ h) + h?sin(a + h)
= lim
h—0 h

h
2 . .
a ><2><c05(3+2)><5111h
h

= 2asina+ 0 + lim
h—0

= 2asina + 2a’cosa



=2a’cosa+2asina

~ (a+h)*sin(a+h) — a’sina , .
Lmé h = Za“cosa+ 2Zasina

Q. 48. Evaluate the following limits:

(@ —sinx—¢°)
lim
h—0 X
Answer :
- (e**™* —sinx —e?)
= lim
w—0 X
~ sinx | e¥¥—g?
= —lim——+ lim
=0 X x—=0 X
3 X
e*(e*—1)
=—1+lim—
x—0
=-1+e3
. (e —sinx—e®) |
~ lim =g —1
x—0 X

Q. 49. Evaluate the following limits:

c tan x

. e -1
lim { )
x—0 fanx

Answer :

. (Etanx _ 1)
= lim
x—0 tanx

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

So,



(Etan:-: _ 1) . [:Etanx _ l)

lim—————= lim ——
x—0 tanx tan x—0 tanx
=1

. (Etanx _ 1)
slim———— =1

x—0 tanx

Q. 50. Evaluate the following limits:

. {:etﬂ.ﬂ}; _ 1)
lim
x—0 X
Answer :
. Etanx -1
= lim
x—=0 X

~e"™¥ 1 tanx
= lim X
x—=0 X tanx

ef¥X _ 1 tanx

= lim e
x—0 tanx X
=1x1
=1
. Etan:-: -1
~lim—————=1
x—=0 X

Q. 51. Evaluate the following limits:

dX - X COs5X

lim :
x—=0 bsmx
Answer :

ax + XCosx

= lim ,
x—0 bsinx



=h:4 XCOBsX

=lim— +—
x—0bsinx bsinx

=h:4 XCOBX

=lim— +lim—
x—=0bsinx =x—obsinx

1 sin @ 1
8 8

limcosB =1
x—0

o
= =

at+1l
b

Aax+xXcosx a+1

~ lim , =
x—0 bsinx b

Q. 52. Evaluate the following limits:

. sinax +bx
lim ———— wherea.b.a+b =0

x—=0ax +smbx
Answer :

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

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

sinax + bx
— = A
1 dX _
o LI_I.IE. ax + sinbx b
bx

lim sinax + bx
a o X220 ax
lim ax + sin bx
x—0 bX

a 1+

ol | o

1+



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

Q. 53. Evaluate the following limits:

. sin(m—X)
lim —
=0 T(mT—X)

Answer :

~ sin(m—x)
=lim——
x—0 T[T — %)

. sinx X
=lim———=x-
x—=0T(m—X) X

o osinx  m—(m—x)
=lim—— x lim————
x=0 X  x—=0 T(m—x)

1 1
= 1><11111( ——)
x—=0A\TT — X TO

1 1
R B
=0
sin(m— x)

~ lim =
x~0 TO(TT — X)



Q. 54. Evaluate the following limits:

. fan 2x
lim

H— T X n

2 -
Answer :

~ tan2x

= lim T

xﬁEE{—'E

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

Let,

m
= X — -
y 2

tan (2}?-1— % X 2)

= lim
y—=0 Wi

~ tan(m+ 2y)
=lim ——
y—=0 ¥

_ tan2y
= lim

® 2
¥y—0 2?

Q. 55. Evaluate the following limits:

. cos2x -1
liim —— —

x—0 cosx —1

Answer :



o cos2x—1
=lim—
=0 COSX— 1

coS2¥x—1 4 XXXX

= lim e
x—0 COSX— 1 2¥X X 2¥

cos2x—1
— o 2X X 2X
_4:’(1{1_1.].}. cosx—1
XXX
I cosZ2x—1
I I e
o I cosx—1
amTz
1
=4xE2=4
2
o cros2x—1
Alim—— =4

x—0 COSX — 1
Q. 56. Evaluate the following limits:

lim (cosecx —cotx)
x—

Answer :
= lin&(cscx — cotx)
X—

. 1 COSX
=lim|—————
x—0\sinx sinx

{1 —rcosx
=lim|—
x—=0\ sinx

2% sinE ¥ sinE
2 2

= lim % 2 | [+ 1—cosB=2sin0 x sin 6]
*70\ 2 X sinz X cos3



= lim (tan 9

x—0
=0

~ lim(cscx — cotx) = 0
x—0

Q. 57. Evaluate the following limits:

. l—cos2mx
lim
x—0]1—cos2nx

Answer :

I 1 — cos2mx
=lim—————
x—0 1 —cos2nx

1—cosZ2mx

Sz X (2mx)?

= lim

x—en 1 —COS2n¥

x=0 W b (21]}{)2

1

3 >{m:mn [ —cos[-} ]
"1 axn L exe "2

2

1—cos2mx m?

~lim—m— =
x~0 1 —cos2nx  n?

Q. 58. Evaluate the following limits:
. 1l—cosmx
hm———————

x—=01—cosnx
Answer :

~1—cosmx
=lim——
x—0 1 — cosnx



1 — cosmx

_ i DX xmx_, MXm
x~0 1 —COSNX " pnxn

nx X Nx

m?

n2

 l—cosmx m?
= lim =

x—01 —cosnx n2

Q. 59. Evaluate the following limits:

. ¥
. osinT mx
lim ———
=0 51in” nx

Answer :

sinmx x sinmx

m — :
x—=0 SINNX X SINnNx

sinmx x sinmx

2
— lip — X X mX m-
x—0 SINNX Xsinnx " p2
NX X NX
m?
n2
2

sinmx x sinmx m

- lim— :
x—0 Sinnx X sinnx n<

Q. 60. Evaluate the following limits:

. osin2x+sm3x
lim :
x—0 2X +sm3x

Answer :

I sin2x +sin3x 3X
= lim X —
x—0 2X + 8in3x 3X



sin2x +sin 3x

BT 3x
o LI_I.I.}. 2x +sin3x
3x
s+1
—2
§+1

~ sin2x +sin3x
~ lim : =1
x—=0 2X + sin3x

Q. 61. Evaluate the following limits:

secdx—sec2x

lim
x—0 secl3dx —secx

Answer :

sec4y — sec?2x

= lim
x—0 SeC3X — Secx

1 B 1
1 COS4X  CcoS2¥
= lim ==y 1

cos3xX cosX

(cos2x — cos4x) X cOSX X c0S3X

= lim
x—~0 (COSX — C0S 3X) X C0S 2X X COS4X

2 %X sin3x xsinx X cosx ¥ cos3x

= lim , ,
x=02 X Sin2¥ X sinX X cos2X X cos4x

sinbx ¥ cosx 2

im— w =
x—08in4x X cos4x 2

5 % li sin6bx Xxcosx 8xXx 6
= 2 x lim . K — X =
x—0 sin 8x 6x 8




sin 6x

X COSX
Y 6X
92 X LI_I.].}. sin 8x
8x
3 1x1

=X
1

2
3
2
sec4x — sec2x _ 3

~ lim =—
x—0 5ec3X— secx 2

Q. 62. Evaluate the following limits:

lim \E —f1 +cosx

x—0 SIN° X

Answer :

V2 — 1+ cosx

= lim , ,
x—0 Sinx X sinx

V2 —\1+cosx 2

_|_
= lim— , X
x—0 Sinx X sinx V2 + 1+ cosx

| 2 —(1—cosx)
= lim
x~0§inx X sinx X V2 + v1+cosx

1—cosx

= lim T %
x=02 x sin5 cos7 sinx (wﬁ—l— v1+ cc}sx)

. X . X
2 ¥ sins X sin=

: 2 2
= lim
x=032 X sin%ms%sinx (wﬁ+ v1+ cc}sx)
inX
sinz g 1
X 2
2 1

=lim————Xxlim——
K—0 51;1}1 x—0 CDSE W (\.‘E + \f}m)



1 1
==X

2 (\."E + W.-E)

1

B "-}\.-"'E

V2—yT+cosx 1
~ lim : . =

x—0 SinXX sinx 12

Q. 63. Evaluate the following limits:

\fl— SINX —\/1 —COSX

lim
x—0 X
Answer :
- J1+sinx—+1—sinx
= lim
x—=0 X
y V1+sinx—+1—sinx +1+sinx++1-—sinx
= lim X
x—0 X V1+sinx++1—sinx

1+ sinx — (1 —sinx)

= lim
x~0x(y/T +sinx ++/1 — sinx)

2 Xxs5inx

= lim
x~0x(y/T +sinx ++/1 — sinx)

. sinx 1
=2 xlim—— x lim : :
x—=0 X x—0 (\jl + sinx + 1 — smx)

2x1 L
=2X1X<
2

~ y1+sinx—+1—sinx
= lim =1
x—=0 X




Q. 64. Evaluate the following limits:

. -—~J§cosx——sﬁ1x
lim

X (6x—m)°
3]

Answer :

y 2 —+/3cosx —sinx
= lim
K (6x — )2

E—wﬁms(y+g) - sin(y+g)

= lim

y—0 }’2 x 36
."_ f2
1 2— gmsy—k 351113; %msy—\ﬁsmy
=—xlim
36 y—o0 y?
1 < 2(1 — cosy)
im——————
2
36;;—.0 A
=2 %= L X L
2 36
1
"~ 36

y 2—+/3cosx—sinx 1
- lim =—
X (6x — )2 36

Q. 65. Evaluate the following limits:

. Ccosax —cosbx
lim

x—=0 coscx —1

Answer :



cosax — cos bx

= lim
=0 COscx—1

1 — cosbx — (1 — cosax)

= lim

aﬂ

x—0 coscx—1
(1 — cosbx) b2 — (1— cosax) "
_ 1 (bx)Z2 (ax)2
= —(1—coscx) _
C
(cx)?
a? — b?
= T

~ cosax —coshx a®—b?
=~ lim = >
x—=0 Ccoscx—1 C

Q. 66. Evaluate the following limits:

. COSX —cosa
lim
x—a Cot X — cota

Answer :

_ COSX— cosa
=lim———
x—a COLX — cota

~ (cosx —cosa)
= lim .
x—a Ssin(a—x)
sinxsina

a .
5 ) % sinx
= sina x lim ¥ —3
X—a
CGS( 2 )

. (X +
311

=sin3a

COSX — COsa

~ lim—— =sina x sina x sina

x—a COtX — cota



Q. 67. Evaluate the following limits:

THHB X—tanx

lim ‘
om T
X7 CoS X—I

Answer :

—sinx (cos 2x)

Jim \COSXCOSXCOSX

N 1_1% (msx— sinx)
el ks

X
V2

sinx (cosx + sinx)

= —/2 x lim
x~2COSX X COSX X COSX

1

— [
¥ A2

=

7w N2

-
=
(%)

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

lim \E —Afl1+smx

5
x_}; V2cos' x

Answer :

V2 — 1 +sinx

= 1111111 =
X5 W2 C0SXCOSX

 V2—{1T+sinx v
= lim = *
x—% V2 C0SXCosSX

+ 41+ sinx
+4/1+s5inx

=1 =



1—sinx

=lim
x—2\2+ VT +sinx (V2 cosxcosx)

Let,
y=xX—

m
p

1 — cosy

= lim
y=0y2+ /1 + cosy(V2sinysiny)

y V2—I+sinx 1
~ lim =—
x—.g V2 cosx cosx 8

Q. 69. Evaluate the following limits:

5
. cot“x—3

lim -

cTcosecx —2

Answer :

cotx X cotx — 3

= lim
x_.% cscx — 2

(cosx % cosx) — 3 x sinx X sinx

= lim , ,
X sinx(1 — 2sinx)

1—4 xsinxxsinx

= lim — ,
X sinx(1 — 2sinx)



(1—2sinx) x (1+ 2sinx)

= lim
m

B~ sinx (1 — 2sinx)
=4
. cotxXcotx—3
=~ lim =4
x_.% cscx—2

Q. 70. Evaluate the following limits:

. af2+cosx —1
lim

. ¥
XI—T LTE—X]'

Answer :

W2+ cosx—1
= lim
K=l [TII— X)E

|2+ cosx—1 (2 +cosx+1

v v
= lim X
x-mn  (m—x)2 V2 +cosx+1

1+ cosx 1
= lim 7 X
x—m (M—x)2 2+ cosx+1

Let,
V=X—T

1 — cosy

= lim
y=0x2 x /2 —cosy+ 1

1

f2+cosx—1 1

-~ lim v —
- K—TI (’J'II—IXL)2 4




Q. 71. Evaluate the following limits:

l—tanx

lim
T 5 .
x_,-_:l—x#_smx

Answer :

I 1 —tanx
=lim———
x 1 — V2 sinx

Let,
4T
Y= 4

Ztanx

= lim ,
v—=01 —CcosXx +sinx

X
2 cosi
_ “”E. COSX -
¥ i — —
sins + Cosz
=2
. 1 —tanx
~lim—————=2

x—21—2sinx a
Q. 72. Evaluate the following limits:

. 7 :
. 2smTx+smx -1
lim -
T odqy = -
x_,jﬁj_sm X—3smx +1

Answer :

2xsinxxsinx+sinx—1

= lim , . ,
x_.%E Xsinx X sinx— 3sinx+ 1



(2sinx— 1) x (sinx + 1)

= lim , .

B~ (2sinx — 1)(sinx — 1)
=-3

2 xsinxxsinx+sinx—1
=~ lim

xqu X 8inx X sinx — 3sinx +

Q. 1.
If £(x)=|x|-3. find E]j f(x)
Answer :

Left Hand Limit(L.H.L.):
lim f(x)
X—3~
= lim |x|— 3
x—=3"
= lim —(x—3)
x—=3"
=-(3-3)
=0
Right Hand Limit(R.H.L.):
lim, f(x)

x—3

= lim|x|— 3
H+II

= lim(x—3
xq3+( )

=3-3

=0

Since,

xlﬂl_ f(x) = 111;1+ f(x)

X—

We can say that the limit exists and

=-3
1

Exercise 27C



1111% flx)=0

Q. 2.

{ipqi[}
Let f(x) =1 [x|'

}0. x=0

e

Show that 1M f(X) does not exist.
x—0

Answer :

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

X
111%1_ f(x) = lim —

0~ [x]
I X
= lim
=0~ (—X)
= lim —1
x—=0"
=-1

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

X
lim f(x)= lim —
x—07T (x) k=0T |x|

I X
= [1Im
x—=0+ (-I-X)

= lim 1
x—07

=1

Since lim f(x) = lim f(x), limf(x) does not exist
x—0 x—=0 x—0



{|X—3|
— X =3
(x—=3)'

}0. X=3

L

Let f(x) ="

Show that 1M £(X) does not exist.
i—3

Answer :

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

x—3

lim f(x) = lim |
K—3~ ¥—=3~- X —

I —(x—-3)
o xlgl_ Xx—3
= lim —1

K—=3"
=-1

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

. _|x—=3]

Jim, 160 = Jm S
L (x-3)

o xﬂél"' x—3

=x_'1311ﬁ311

=1

x1121_ f(x) # xllxégr f(x)

Thus, Im £(X) does not exist.
X—3



Q. 4.
[1+x%0=x=1

Let f(x)="
lZ—x. X =1

Show that 1M f(X) does not exist.
x—l

Answer : Left Hand Limit(L.H.L.):
lim f(x) = lim 1+ x?
=1+(1y

=1+1

=2

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

lim f(x) = 3li_{lllJrE—:x;

x—=1
=2-(1)
=2-1
=1

}11_;111_ f(x) =+ i1_§111+ f(x)

Thus, M £(X) does not exist.
x—]

Q. 5.

{X_|X|.x¢0

Let f(K) = X

Show that 1M f(X) does not exist
—)



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

x — %]

lim f(x) = lim
x—=0" ( ) x—=0"

_ x—(—x)
= lim
x—=0" X

X+ X

= lim
x—=0" X

2X

= lim —
w—=0" X

= lim 2
K—=0"

=2
Right Hand Limit(R.H.L.):

X — x|
lim f(x) = lim
x—0t ( ) x—=0t
. Xx—(x)
= lim
x—0t X
I 0
= lim —
=0T X
= lim 0
x—=0t
=0

:}HE}- f(x) = :}HE}‘* f(x)

Thus, Im £(X) does not exist.
x—0



Q.6
ﬁx—+ D-x=1

Let f(x)=" 3
14}; —3xX.1=x <=2

Find lim £(x)
x—l
Answer :
Left Hand Limit(L.H.L.):
&ljlll_ f(x) = &ljlll_ 5x — 4
=5(1) — 4
=5-4
=1
Right Hand Limit(R.H.L.):

. _ . 3 _
lim, f(x) = lim, 4x 3x

x—0 x—0
=4(12-3(1)
=4-3

=1

- lim f(x) = lim, f(x)

X—

Thus, IIm£(x) = 1
x—l



Q.7

-

[

HX—S.};-

]K—a.x::-Z

LY

Let f(x) ="

If }]Llil}l,, f(X) exists then find the value of a.

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

lim f(x) = lim 4x—5
X—=27 K—=27

=4(2)-5

=8-5

=3

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

lim f(x) = limx—a
x—27T [: ) 2t

XK—

=2-a

Since lim £(X) jt exists,
x—2

}‘111%1_ f(x) = KIE%L f(x)

—-3=2-a
—a=2-3

—a=-1



Q.8
{ 3X

Let f(x) =] [|x|+2x
0, Xx=0

x=0

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

Answer :

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

lim () = lim —
xHEIII_ X)= xEEil_ Ix| + 2x

I 3x
N :{HE}_ (—X) + 2x

- 3x
= lim —
w—=0" X

= lim 3
x—=0"

=3

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

lim £(x) = lim ——
11m X)) = 11m —--
x—07 x—=07 |X| + 2X

" 3X
= 1mm ——
-0t (X)+ 2%

I 3X
= lim —
x=0% 3%

= lim 1
x—0t



=1
Since

:}EE}- f(x) = lim f(x)

x—0

Thus, Im f(X) does not exist.
x—0

Q.9

{CDSX.XEO
]x—k.x <0

L

Let f(x) ="

Find the value of k for which }!iglbf (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—0t

=cos (0)

=1

It is given that hil}]b f(X) exists. Therefore,
X

}‘111%1_ f(x) = xllxagr f(x)

—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.):

lim, f(x)

x—=0

¥ 1
= lim —
x—=0tx

1
= gm,

I 1
= lim —
h—0t +h

ol -

= 400

Let x=0 -h for x tending to O
Since x—0, h also tends to 0.
Left Hand Limit(L.H.L.):

= lim f(x)

x—=0"

1
= lim —
=0 X

I 1
= h20-0—h



Since,

3{11;31_ f(x) # KIHE.L f(x)

1 .
Thus, lim — does not exist.
x—=0x

Q.11

. 1
Show that lim — =,
x— |X|

Answer : Let x =0 + h, when x is tends to 0*

Since x tends to 0, h will also tend to 0.

Right Hand Limit(R.H.L):

lim, f(x)

x—=0

" 1
= 111mn —
0+ [x]

I 1
N xlr%l"' (X)



. 1
RO

[=TN N

Let x =0 - h, when x is tends to O-
ince X tends to 0, h will also tend to 0.
Left Hand Limit(L.H.L.):

lim f(x)

x—=0"

. 1
= lim —
o~ x|

I 1
= 111m
0 (%)

= B o

I 1
= hoo-h

Thus,

lilal_fl:}{)= lim f(x)

1
x—07t

~ lim 1 =0,
x— |X|

Q. 12.



Show that lim e™'* does not exist.
x—0

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

}} 1151_ f(x)

-1
= lim (=%

x—=0"

1

= lim ex
K—=0"

lim f(x)

x—0

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

-1
= lim ex
x—0T



[ Formula é = 0, anything to the power infinity is also infinity. Thus E%_: = §= 0]
=0
Since

xlllal_ f(x) = :cILIEi]"' f(x)

. —1/x :
» lim e™'* does not exist.
x—0

Q. 13.

Show that lim sinl does not exist.
x—0 X

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

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

lim f(x
Jim, (x)

. 1
= lim sin—

x—=07 X

. . 1
= lim sin

h—o+ 0+h
= sin-



Letx =0 - h, when x is tends to O
Since x tends to 0, h will also tend to 0.
Left Hand Limit(L.H.L.):

lim f(x)

x—=0"

. 1
= lim sin—
x—=0" X

" . 1
= nto- 10— h

. 1
51—
-0

1
—Ssin-
0

- 5in ==

Since,

11_131_ flx) = KIEE'L f(x)

X

: .1 )
~ lim sin — does not exist.
x—0 X



Q. 14

. X
Show that lim — does not exist.
x—0 |X|

Answer :

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

X
lim f(x) = lim —
x—0" x—=0" |¥|

X

- leErl- (—x)

= lim —1
x—=0"

=-1

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

X
lim f(x)= lim —
x—07T (x) k=0T |x|

I X
= 111 —
=0+ ()

= lim 1
x—07

=1
Since
xllxal_ f(x) =+ xllxah f(x)

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



Q. 15

‘kcosx T
X E—
T—2X 2
Let f(x) ="
T
3 X=—
2

_ T
If lm%Tf':K) = f[:J, find the value of k.
X—r— =
~

Answer :

kcosx
m— 2%

lim f(x) = lim

X— — X— —

Leth=x—5

—}'X=h+E

m m
h+ -— -
or, S 7 3

or,h—0

Putting this in the original sum,



kms(%+ h)
= lim =
h_'DTf—E(E+ h)

~ —ksinh
= lim ——
h—om—m+h

Y —ksinh
= im—

ki sinh
= ke

sinx
. — L]

[ Applying formula ling..

X

=-kx1

i ';"E.L
It is given that llllle(x) = f[:J

X—— =
5



