CHAPTER-27 - Limit

Exercise 27 A
Q.no.1
Solutions:
It is given that lim (5—x)
X—2
AsS X — 2,
lim(5-x)=5-2=3
X—2
Q.no. 2.
Solutions:
It is given that Iim(x2 —4x +3)
Xx—1
AsSX — 1,

nm@8—4x+®=1%4ﬂ)+3=0

X—1

Q.no. 3.
Solutions:
2
It is given that lim X_+9
x—>3 X+3
As X — 3,
. x°+9 3°+9 18
lim = —-_-3
x—>3 X+3 3+3 3
Q.no. 4.
Solutions:
2
It is given that lim X~ +4X
X—3 X—2
As X — 3,
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X°+4x  3*-4(3) ]

lim
x—>3 X—2 3-2

Q.no. 5.
Solutions:
2_
It is given that lim 2 25
x—=5 X—-5
As X — 5,

2 _ 5)(x=5
im X =25 _ i XHB(X=5) e s 510
x—=5 X—-5 X—5 X—5
Q.no. 6.

Solutions:
X3 —
It is given that lim
x—1 X =1
As X— 1,

3 2
3.1 (x—l)(x +x+1)
lim = lim
x—1 X—=1 x->1 X =1

:Iim(x2+x+1):1+1+1=3
X—1
Q.no. 7.
Solutions:
x> +8

It is given that lim
x—>-2 X+ 2

AS X — — 2,
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3 X+2)(x?—2x+4
lim 28 Jim (x+2) ): lim (x2—2x+4)
x>-2 X+2 Xx—>-2 X+2 Xx—>-2
3
lim X84 44424
x—>-2 X+ 2
Q.no. 8.
Solutions:
4
It is given that lim > —81
x—>3 X—3
As X — 3,
4_ x?+9)(x%-9
lim =—>= 1:Iim( )
x—>3 X—3 x-3 X—3
4 _ X?+9)(x+3)(x-3
lim ~ 81:Iim( Jox+3) )=Iim(x2+9)(x+3)
x—>3 X—23 X—3 X—3 X—3
. x*-81
lim === (9+9)(3+3) =486
Q.no. 9.
Solutions:
2
Iﬂsgwmnhmlnnxz_4x+3
Xx—>3 X —2X—3
2 _ _ _
jim =S _ iy (XY (XD
x>3x%—2x -3 x>3(X-3)(X+2) x-3(x+2)
X° —4x+3 2

lim 5 =—
Xx>3X°—-2Xx—-3 5
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Q.no. 10.
Solutions:
2
It is given that lim X1
x—>; 2X —
As X — 1/2
2 _ 2X +1)(2x -1
jim DL iy (PEDXY o)
x>t x-1 x>t 2X — X——
2 2 2
2
lim X221
X_); 2x -1
Q.no. 11.
Solutions:
3_
It is given that lim X2 o4
x—>4 X -16
As X — 4,
364 (x—4)(x2+4x+16) _ (x2+4x+16)
I 5 = lim = lim
x>4x% 16 x-4  (x+4)(x—-4) x>4  (X+4)
x> —-64 48
I 5 =—=06
x—>4 X -16 8
Q.no. 12.
Solutions:
5_
It is given that lim X3 32
Xx—2 X°—8

As X — 4,
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5 5 A5 X =2
. X"=-32 . X" -2 : )
lim = lim = lim X
X—2 )(3_8 X—2 )(3_23 X—2 X3—23
X—2
x° — 32 5(2)° 20

(As we know that

lim — = lim >
x—>2 X° —8 x—>23(2)

Q.no. 13.
Solutions:
SR
2 _q2
It is given that lim "4
Xx—a X-—a
AS X — a,
5 3 . 5
im X727 52 3,0
Xx—a X—a 2 2
Q.no. 14.
Solutions:
3 E
- : X+2)5—(a+2)3
It is given that lim ( ) )
X—a X—a

As X — a,
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3 S S 5
5 — a+2)3 _ (x+2)3—(a+2)3
= lim
—a X—a (X+2)—(X+2)

((x+2)

'

Iim <
X—>a

X

5 2 n_ N
- §(a + 2)3_1 = §(a +2)3 (As we know that Al
3 3 X=Yy

=ny"™)

Q.no. 15.
Solutions:

n
It is given that lim x 1
x—1 X—=1

n_ n_ N
lim = 1:n (Asweknowthatx y

_ nyn—l)
x—>1 X—1 X—-y

Q.no. 16.

Solutions:

It is given that lim Yx—va
Xx—a X—a

As X — a,

1 1

2 _q2 1 n_y"
im X227 1.2 :L(Aswe know that =Y — py™Y)
x>a X—a 2 2\/a X—Yy

Q.no. 17.
Solutions:

It is given that lim
h—0

Jx+h—x
h
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As x — 0,
By applying L'Hospital's rule, we get

VX+ \/_ — lim dh( x+h \/_)—“m 2\/X+
h—>0 h—0 h—0 1 2\/;
*(h)
Q.no. 18.
Solutions:
1 1 1

It that i

is given tha hl_r)rg) {\/7 \/_}
As X — 0,

'i“{ﬁ vt

By applying L' Hospltal s rule, we get

d 1 1
Ilml{ 1} I'm h(“XJrh \/;j
h—->0h |«/X+h \/_ d(h)
dh
-1
2\/x+h 2f 1 1]
= lim = lim —
h—0 h—>0h X+h \/_
Q.no. 19.
Solutions:

It is given that lim vitx-1
h—0 X
As X — 0,
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lim vi+x-1 0
h—0 X 0

By applying L'Hospital's rule, we get

;\/1+x—1 d\/1+x—1

lim XX 7L iy dx  lim 9
x—0 X x—0 d(X) x—0 1
dx 24X +1
1
. Al+x-1 1
lim ———==
x—0 X 2
Q.no. 20.
Solutions:
It is given that lim /2=X—N2+X
x—0 X
As X — 0,
o N2-X-V2+x 0
X—0 X 0
By applying L'Hospital's rule, we get
im J2-X =2+ X _ i J2—X =2+ X
Xx—0 X X—0 d(X)
dx

1 1

X—0 X x—0 1 - 2\/5
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Q.no. 21.

Solutions:
V1+x+x2 -1

It is given that lim

Xx—0 X
As X — 0,
. 1+X+Xx2-1 0
lim =—
x—0 X 0

By applying L'Hospital's rule, we get
d 2
—N1+Xx+x° -1

2_
lim 1+X+X 1:Iim dx
Xx—0 X X—0 d(X)
dx
1+ 2%
2 _ 2
lim VAItX+XxT -1 291 x+x® 1
Xx—0 X X—0 1 2
Q.no. 22.
Solutions:
As X — 0,
i N3-x-1_V3-1
x>0 2—-X 2
Q.no. 23.
Solutions:

It is given that lim 2X
x—04/a+X —+a—X
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. 2X . 2X Ja+X ++a-x
lim = lim
x>0 4Ja+X —va—x x>0 a+x—+a-x|+a+x—+a-x
% 2x(Ja+x +\/a—x)
lim = lim
x>0 Ja+X —Ja—X x>0  a+X-—a+X
lim 2X =limJa+x++a-x=2a
X—0 \/a+x_\/a_x X—0
Q.no. 24.
Solutions:
It is given that lim \/3+X2_\/5_X
x—1 X -1
As X — 0,
- \/3+x2—\/5—x 0
x—>1 X°-1 0

By applying L'Hospital's rule, we get

O?\/3+x —5—X
X

1 1
—+
—lim 23 +x  2/5-x

Xx—1 2X
im \/3+x2—\/5—x 1
x—1 X° -1 4
Q.no. 25.
Solutions:
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It is given that lim X" -4
X=2 /X +2—+/3x -2
As X — 0,
x*—4 0

lim
x>2yX+2-+/3x—2 0

By applying L'Hospital's rule, we get

d />
X2 4 dx(x _4)
lim = |lim
X—2 \/x+2 \/3)( 2  x-2 d (m_m)
lim X% —4 4 8 __g
x—>2\/x—|—2 \/3X 2 1 _ 3 1_§
242+2 246-2 2 2
Q.no. 26.
Solutions:
It is given that lim S=Vo+X
x—>4| 1—~/5-X
lim 3—+/b+X _lim 3—-V5+X |[1+5-X |[ 3++4/5+X
x—>4| 1—4/5-X x—>4| 1—/5-X J{ 1+5-X ]| 3++/5+X
firm 3—/5+X _Jim 4—xj 1++/5-X
x>4{ 1—+/5—x | x4\ X—4 )| 3+/5+X
1+\/5 X ;
X—>4 3+ 5+x 3
Q.no. 27.
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Solutions:

It is given that lim

As X — 0,
lim M2+ X ﬁ
X—)OX

a

\//zdmu*h,

Jaix—a

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

0
0

By applylng L' Hospital's rule, we get

7
é.

. X —
lim
x—=>0 x a(a+x

N——

= lim 9X

9 (Jarx-+a)

x>0 C;jx(x«/a(aJr x))
1

. + X — . N
lim Y2 \/a—llm 2ya+X
Xx—=>0 x a(a+x) x—0 a
X +.,/a(a+x)
2,/a(a+x)
1
lim A+ X~ \/5 2dJa 1
Xx—>0 x a(a+x) a 2&\/5
Q.no. 28.
Solutions:
. . A1+ X2 —V1+x
It is given that lim
X0 14+ x% —1+x
As X — 0,
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\/1+x -J1+x 0
X—>° V1+x3 -1+ 0

By applying L'Hospital's rule, we get

Jiok ik e x)

— lim 4

lim =
20 14x3 —J1+x  *20 dd(\/1+ x> —\/1+X)
X

2X B 1
_lim 2V1+x? 2V1+X
x50 3x2 1

21+ x® 21X
1
VI+x2=J1+x . o
= lim —2=-1
1
2

im
HO Vi+x3 —1+x *x20

Q.no. 29.
Solutions:
x* —3x%+2
It is given that lim | —
x>1| X3 -5x% +3x +1

As X — 0,

x*=3x*+2 | 0
lim —
x—>1| x3=5x2+3x+1) O
Therefore,
i [ XP=3E+2 ) 4x?-6x 4-6 2 1
x>1| X3 —5x% +3x+1 H13x —10x+3 3 10+3 —4 2
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Q.no. 30.

Solutions:
X  n3-X

It is given that lim X12

X—2 2

33—X _32

As X — 0,

2" -1 0

lim
x>0 X 0
By applying L'Hospital's rule, we get

d X 3—-X
I- 3X_33—X _12 B I dx(3 —3 —12)_ I 3X|n3+33—X In3
xl—r>n2 X _xl—r>n2 q X _xl—r>n2 X 1
3P X _32 | 33X 32 ~3%XIn3+32 (jln?&
dx 2
im | 3 ~-3¥*-12|  In3+27In3 _ 28In3
X - - J—
g2 —27In3+@jln3 26.5In3
Q.no. 31.
Solutions:
. . e
It is given that lim
X—0 X
As X — 0,
o e®-1 0
lim =—
x—0 X 0

By applying L'Hospital's rule, we get
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d
4x (e4x —1)
| — lim 9X
Xx—0 X Xx—0 d(X)
dx
4x 4x
lim &1 jim 2 _4
Xx—0 X x—0
Q.no. 32.
Solutions:
2+X 42
It is given that lim
Xx—0 X
As X — 0,
e _e? 0
lim ——=—
X—0 X 0
By applying L'Hospital's rule, we get
d 2+X 2
2+X 2 —|\€ —e 24X
limS——% _|im dx( ):Iime .
Xx—0 X X—0 d(X) x—0 1
dx
Q.no. 33.
Solutions:
eX _e*
It is given that lim
x—>4 X—4
As X — 0,
o ef—e* 0
lim =—

x>4 X—4 0
By applying L'Hospital's rule, we get
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d
X 4 (ex —94) X
| = lim dﬁ = lim — =¢*
Xx—>4 X — X—4 7()(_4) x—4 1
dx
Q.no. 34.
Solutions:
3X _ A2X
It is given that lim
x—0 X

As X — 0,

_ eSx _e2x 0
Iim ———=—
x—0 X 0
By applying L'Hospital's rule, we get

d 3x 2X
3X 42X —|€ —€ 3X 92X
lim&—% _lim dx( ):Iim T2 3 9.1
X—0 X Xx—0 d(X) Xx—0 1
dx
Q.no. 35.
Solutions:
X —_ —
It is given that = lim g ox-1
x—0 X
As X — 0,
. e*=x-1 0

=lim ——=—

X—0 X 0

By applying L'Hospital's rule, we get
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d/ x
CLoefex-1 dx(e _X_l)_ . e*-1
= lim = lim = lim
x—0 X X—0 d(X) x—=0 1
dx
X
_im &1 1o0
Xx—0 X
Q.no. 36.
Solutions:
bx  Lax
It is given that lim
Xx—0 X
By applying L'Hospital's rule, we get
d bx ax
bx  ,ax ——|e —€ bx  ,nax
lim S =% [jm dX ):Iim be™ —ae™ _ 4
x—0 X x—0 d(X) x—0 1
dx
ebx_eax
Therefore,, the value of lim ———isb—-a
x—0 X
37
Solutions:
X X
It is given that lim a’—b
Xx—0 X
AsS X — 0,
a¥=b* 0
lim =—
x>0 X 0

By applying L'Hospital's rule, we get
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d X X
a¥-p* dx(a ~b ) a¥lna—b*Inb
lim = lim —
Xx—0 X X—0 d Xx—0 1
——(x)
dx
X_ X a
lim =Ilna-Inb=In—-
x>0 X b
Q.no. 38.
Solutions:
X g%
It is given that lim
x—0 X
As X — 0,
a¥=a™* o0
lim ———=—
Xx—0 X 0
By applying L'Hospital's rule, we get
X X —(a*-a”* X —X
lim 2 =% _ |im dx( ):Iima Ina+a “lna _,, -
Xx—0 X Xx—0 d Xx—0 1
——(x)
dx
Q.no. 39.
Solutions:
2% —1

It is given that lim
x—>0 X

By applying L'Hospital's rule, we get
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d

X — (2" -1 X
lim = lim dx( ):Iimz N2 _\h2
Xx—0 X Xx—0 d(X) Xx—0

dx
Q.no. 40.
Solutions:
2+X_9
It is given that lim
x—0 X

As X — 0,

3 _9 0
lim =—
Xx—0 X 0
By applying L'Hospital's rule, we get

d 2+X
2% _ v 2+x)In3
lim > =2 _\im dx( ):Iim( JLLESIPYR
x—0 X x—0 d(X) Xx—0 1
dx
Exercise 27 B

Q.no. 1.
Solutions:

. sindx .. sindx) 4 4 2 . SIinX
lim = |lim X—=—=—|..lim——=1
x—0 OX X—0 4x 6 6 3 x—=0 X
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Q.no. 2.
Solutions:
. sinbx .. (sinbx  8x 5X 5k 5 . sinx
lim — = lim X — X =—=—|..lim—2=1
x—0 SIN8X x—0\ BX SIN8X 8x 8x 8 x—0 X
Q.no. 3.
Solutions:
. tan3x .. tan 3x 5x 3x _3x 3
lim = lim X =
x—0 tanbx x—0\ 3Xx sin5x 5x " 5x 5
. In X n X
(.'.Ilms—_ladlmta— 1)
x—=>0 X x—=>0 X
Q.no. 4.
Solutions:
. tanax . (tanoax BX oaX | oX o
lim = lim X — X ===
x—>0 tanPx x>0\ ax sinPx Px ) PBx P
. In X n X
(.'.Ilms—_l dlmta— 1)
Xx—=>0 X x—=>0 X
Q.no. 5.
Solutions:
. sindx ,. (sin4dx X 4x _4x 4
lim = lim X —
x—>0 tan7x x—o0\ 4x sm7x 7x) Ix 7T
. In X . n X
( lim S—=1and lim ta—zlj
x—=>0 X Xx—=>0 X
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Q.no. 6.
Solutions:
. tan3x .. tan 3x 4x 3x 33X 3
lim — = lim X =—
x—0 Sin4x x—-0 3X sin4x 4x 4x 4
(.-.limﬂ_l and lim 20X _ 1)
Xx—0 X Xx—>0 X
Q.no. 7.
Solutions:
. sinmx .. (sinmx nx mx mx m
lim = lim X X = -
x—0 tannx x—0\ mx tannx nx nxX N
( lim ﬂ—la d lim ta_x_lj
Xx—0 X Xx—>0 X
Q.no. 8.
Solutions:
. Sinx—=2sin3x+sinbx .. (sinx 2sin3x sSinbx
lim = Iim _ +
Xx—0 X x—0 X X X
. (sinx 2sin3x 5sin5x
lim — X3+
x—0\ X 3X 5x
By using the above formula,
< Bm S|nx_25|n3xx3+53m5x _1 2x3+5=0
Xx—0 X 3X 5x
. in X
colim S—=1j
x—=>0 X
Q.no. 9.
Solutions:
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lim 4SINXCOSX+COSX lim 4sinx+1  2+1
Hg4smxcosx—3003x Hg4smx—3 2-2

Q.no. 10.
Solutions:
Sin 2X + 3X sin 2X 3
. sin2x+3x . X Ty T
lim _ = lim : =lim—2—
x—0 2X +SiN3X x—0 2X+SIn3X x—>02+5|n3X
X X
23in2x+3
lim—2X _— _2%3 [ |jm SINX g
x—>O2 3sin3X 24+3 x—0 X
+7
3X
Q.no. 11.
Solutions:
tan 2X + X tan 2X 1
. tan2x+3x . X : x
lim = lim = lim———
x50 3X+tanX x—0 X+tanXxX x-o0 3_tanx
X X
2tan 2x 1
_ lim —2X =2_1=3(.-. lim —tanlej
X
Q.no. 12.
Solutions:
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; X% —tan 2X X — tan 2X
. X“—tan2x . .
lim = lim X = lim X
x—0 fan x x—0 tan X x—0 tanXx
X X
« 2tan 2x
. B 0-2 . tanx
= lim 2X_ _ =2 - lim—2=1
Xx—0 fan x 1 x—>0 X
X
Q.no. 13.
Solutions:
X COS X +Sin X cosx+SinX
. XCOSX+sinx . X : x  1+1
lim 5 = |lim 5 = |lim = =
x=>0 X" +tanx x=>0 X" +tanx x—0 X+tanx 0+1
X X
Q.no. 14.
Solutions:
Now, tan X —sin X =
sinx . SINX—SINXCOSX _ iy 1-cosx
COS X COS X COS X
1—-cosx
. tanx-sinx . ] 1—cosx
lim ———— = lim 83X = |im—
x=>0  sIn° X x=0 sSIN“X  x-0SIn“ XCOSX
1-cosx 1
i 2 5 1
lim ¥ -2.1
x—0 sin®xcosx 1 2
w2
Q.no. 15.
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Solutions:
lim cosec x = lim _L:1
x—0 x—0 SIN X
Q.no. 16.
Solutions:
lim x cot2x = lim 2X =1
Xx—0 x—0 2tan2x 2
Q.no. 17.
Solutions:
. sinXxcosx ,. SInx cosx 1
lim = lim X ==
Xx—0 3x x—0 X 3 3
Q.no. 18.
Solutions:
sin(x/4 sin(x/4
jim SNOT4) i, SIn(x/4) 1
x—0 X x—0 4(X/4) 4
. sin(x/4
Therefore, Iim M:E
x—0 X 4
Q.no. 19.
Solutions:
tan(x/2 tan(x/2
Iim—( )= im —( ):1
Xx—0 3x Xx—0 6(X/2) 6
. tan(x/2
Therefore, lim le
x—0 3X 6
Q.no. 20.
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Solutions:
_1-cosx . 2sin®(x/2)
lim = lim 5

x=0 sin“x  x—0 Sin“ X

2 4X2 2
. 2sin“(x/2 _ 2 _ e A
lim (2 ):Ilm X =lim ff _4_2_1
x—>0  sin“x x—>0  sSin“X x—0  sin“ X 1 4 2
X2 NG
[ Since, lim 1—cc2)sx:1]
x—0 X 2
Q.no. 21.
Solutions:
1-cos3x .. 9[1—COSBX] 0 ~ 1=cosXx 1
|Im—2:||m > == [-Ilim — ==
Xx—0 X Xx—0 (3)() 2 x>0 X 2
Q.no. 22.
Solutions:
[1-cosx]
_ 2 _
fim 20X i X _ L i 170X _ Ly g

x—0 sin2x x-0 sin?2x 2 x—0 X

2
. SinX
Solim—=
Xx—=0 X

X
Q.no. 23.
Solutions:
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4[1-cos2x]
_1-cos2x . (4)x? 4 2
lim ———=1Iim 5 =—==
x=>0 3tan“x x-»0  3tan“x 6 3
X2
(.-.Iiml ccz)sx and Iim tanx 1)
x—0 X x—0 X
Q.no. 24.
Solutions:
So, by using the above formula,
16[1—cos4x 16
_1-cosdx . (4x)? 1 8 4
lim ——— —=1im : — = =—=—
x—01-cos6x x—-0 36[1-cos6x| 36 18 9
(6x)° °
. 1-cosx 1
- lim =
[ x—0 x2 2]
Q.no. 25.
Solutions:
m?[1—cosmx]
. 1-cosmx . (mx)? m?
lim = lim T =—
x>0 1-cosnX  x=0 n®[l-cosnx]| n

1- cosx_l
X

[ lim ]

Xx—0

Class Xl
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Q.no. 26.
Solutions:

We know that sin 2x = 2 sin X COSX

Iiml cczjsx 1 and Tim smx 1

x>0 X 2 x—0 X
By using the above formula,

Therefore, lim 25|nx—33|n2x -1
x—0 X

Q.no. 27.

Solutions:

. sin X SiN X —SIN X COS X
Now, tan X —SInX= —— —SIn X =

COS X COS X
) 1—-cosx
=siInX| ——

COS X

1-cosx ) .
— |sInX

. tanx-sinx . ( COS X -
lim 3 =lim 3 = lim
x—0 X x—0 X x—0 X

. 1-cosx sinx 1
= |lim > X =
x—0 X COS X X 2

[ lim 2= =) and( jim SN _ 1)
x—0 X x—=>0 X

2sinx|[1-cosx]
3

Q.no. 28.
Solutions:
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tan2x —sin2x ..  SIn2X+SIn2X cos2X
lim 2 = [im 2
x—0 X x—0 X
. sin2x[1-cos2x] . 2sin2x 4(1-cos2x)
= [im 2 = lim X > =
X—0 X x—>0 22X (ZX)
Q.no. 29.
Solutions:
Now, cosec X — cot X = (1 — cos Xx)/sinx
1-cosx 1-cosx
. cosecx—cotx . l-cosx . X2 : X2 1
lim =lim ———=Ilim —2—=Ilim —2—==-
Xx—0 X x—0 XSINnX x—0 XSINX x—0 SINX 2
x° X

. 1-cosx 1 . SInX
[lim———==] and| .. lim——=1

x>0 X 2 x—>0 X
Q.no. 30.
Solutions:

Now, cosec 2x — cot 2x = (1 — cos 2x)/sin 2x
Cot2X —cosec2x cos2x-1 -4

lim = lim — =2
x—0 X x—0 XSIN2X 2
08 2% 1 4[c032x2—1]
2 2X
= lim—2%X—=1j ( )
x—0 XSIN2X x50 2SIN2X
X 2X
[ lim ==295% _ 11 ang ( lim ﬂ:l}
x—>0 X 2 x—>0 X
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Q.no. 31.
Solutions:
_ sin2x(1—c032x) . sin2x (1—cost)
lim 3 = lim X >
x—0 X x=>0 X X
. 2sin2x  4(1-cos2x
— lim 2> X ( . ):4
x>0  2X (2x)
i — . in X
[ - lim 1c¥:1] and ( lim S—zlj
x>0 X 2 x—>0 X
Q.no. 32.
Solutions:
. sec?x—2 . 2secx(secxtanx)-0
lim ——— = lim >
s tanx-1 .= sec“x—0
4 4
. 2secx(secxtanx ]
= |lim ( 5 ):I|m2tanx:2
ws T sec” x w T
4 4
Q.no. 33.
Solutions:
. cosec’x—2 . 2cosec X(—cosecxcotx)—0
lim = |lim >
<& cotx-1 ..~ —cosecx -0
4 4
. 2C0Secx(—cosecxcotx .
= |lim ( > ): lim 2cotx =2
N —COSec-x ws T
4 4
Q.no. 34.
Solutions:
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Q.no. 35.
Solutions:

. Sin3x—-3sinx ,. 3c0s3x—3cosx
lim = lim

X—>T (n_x)i” X7 —3(n—x)2

Differtiate both sides w.r.t x again,
sin3x —3sin X —9sin3x +3sin X

li =i
el (n—x)’ bl 6(n—x)

Differtiate both sides w.r.t x again,

. SINn3x—-3sinx .. —27co0s3x+3cosx
lim 2 = lim
X—>T (TE—X) X1 —6

_ —27/cos3n+3cost 273

= —4
—6 —6

Q.no. 36.
Solutions:

_1+cos2x . 0+(-2sin2x)
lim ————=1Iim

x—>72c (TC—ZX) x—>72E Z(TC_ZX)(_Z)
_ lim -sin2x 2sin 2x

= lim
m—4(n-2x) .= 4(n-2x)
2 2
So, Differtiate both sides w.r.t x again,

. 1+cos2x ,. 4cos2x ..
lim —— = =

X—

cos2x cosm -1

\//zdmu*h,

= = 1Im
x—>72t (TC—ZX)2 x—>72T 4(_2) th (_2)

X—>
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Q.no. 37.
Solutions: It is given that

i (cosx —cosa)
jsm( j

X—a (X a
. X4a . X—-a
{ COSX —Cco0Sa =-2xSIn > sin }

X—a

x|
QO

—2xmn(
= |lim
2

X —a
sSin .
. . X+a 2 . SInoO
= lim sin X — -+ lim T:1

X—a 2 (x—a) X—a
2
. (a+a _ :
—1xsin @ =—1xsin 2—; =—sin(a)
Q.no. 38.

Solutions: It is given that
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X+a . X—a
(Zxcos > sSIn j

. (sinx-sina) . 2
lim = lim
X—a (x—a) X—a (x—a)
. X +a . sSin@
=1x lim cos—— [ lim —= }
X—>a ? x—a 0O
a+a
= C0S—— =C0Sa
2
Q.no. 39.
Solutions:
(sinx—sina) (sinx—sina)

lim = |lim X

2 (Jx—a) o (Jx—a)
[xanddivide by&—\/ﬂ
(sinx—sina)x(\/;x\/g)

(Vx++a)
(Vx++a)

= lim
X—>a (x—a)
. . sinx-sina
:cosaxllm(\/x +\/§) .+ lim =Ccosa
X—a X—a X—a

=2+\axcosa = 2Vacosa

Q.no. 40.
Solutions:
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( . 5x—3X 5x+3xj
2sIn > cosS
=lim

lim Sin5X —sin 3x 5
0 SinX x—0 sin x
[Applying sinC—sinD = 2sin == cos & D}

=lim2cos4x =2x1=2
x—0

Q.no. 41.
Solutions:

. (cos3x—cosbx) .
lim 5 =lim
x—0 X X—0 X

(1—c055x —(l—cosBx))
2

. (1—c055x 1—0053xj
= lim —

x—0 )(2 x2
. 1-cos5x 1-cos3x . 1-cos3x 9
=| lim 5 — 5 — |Im—2><—
x—0 X X x—0 X 9
25 9 16 . 1-cosax 1
=———=—2=8] " I|m—2=—
2 2 2 x—0 (ax) 2
Q.no. 42.
Solutions:
. (sin3x+sin5x)
lim

x-0 (sin6x —sin4x)
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COS

. 3X+5x 3X —bx
2x%SIn X _
. SIn4xcosXx
= |lim

= lim -
X—>0 (2xcos6x+4xsin 6x—4xj x—0 COS5XSin X
2
. sin4x 4x
=lim sin X % 4
X0 (agpxx 2 aX
COS X
Sino |
sin4x 1 X o =1
=4x|lim X X =4 -0 0
x—>0 4X CosSbx tanx i
Iim —=1
| 60 tan ®

Q.no. 43.
Solutions: It is given that

i [sin(2+x)-sin(2-x) ]|

{ZXCOS(2+XZZ—X)XSin(2+x—2+x)}

= |lim

x—0 X
. 2xC0S2xSin X . sSIinXx

= lim ( ):20052I|m —— =2C0S2
x—0 X x—0 X

Q.no. 44,

Solutions: It is given that
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: 1—-cos2x
lim
x—0 (€0S2X —C0S8X)

. 2xsinxxsinxXx  5xx3x 1
= lim : : X X —
x—0 2xSIN3xSInNbx xxx 15

_ L axixa =i[-.- lim w:l}
15 x—0 06

Q.no. 45.
Solutions: It is given that

. 7T
lim (——xjtanx
x>\ 2
2

=—1xlim ytan(y+£j {X—E— y}
y—0 2 2

=—Ixlim ycot yx—1=1lim ——=1
y—0 y—0 tany

Q.no. 46.

Solutions:

It is given that
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y (\/1+2x—\/1—2x)
im
X—0 sin X
. (\/1+2X_\/1_2X) V1+2X ++/1-2X
= [im _ X
x—0 sin X ( 1+ 2x +\/l—2x)
1 1

=4x lim —x =4x—x1=2
x>0 SINX /142X +/1—2X 2

Q.no. 48.
Solutions: It is given that

i (a+h)’sin(a+h)—a?sina
h—0 h

i a’(sin(a+h)-sina)+2ahsin(a+h)+h®sin(a+h)
=i

h—0 h

a’ xzxcos(a+2jxsinh

=2asina+0+ lim
h—0 h

—2asina+2a’cosa = 2a’cosa+2asina

Q.no. 48. .
Solutions: It is given that
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_ (e3+x —sinx —e3)
lim
x—0 X
sin x e3X _¢g8

] . —e
=—lim ——+ Ilm—:—1+e3
x—=0 X x—0 X

Q.no. 49.
Solutions: It is given that

o (etanx_l)

x—>0  tanXx
As X tends to 0, tan(x) also tends to zero,

So,

tan x tan x
e -1 e -1
x—0 tan X tanx—0 tan X
Q.no. 50.
Solutions: It is given that
tanx_l
lim
Xx—0 X
 e®™* 1 tanx .. e®X_1 tanx
= lim X = lim X
Xx—0 X tanXx x—0 tanx X
=1x1=1
Q.no. 51.

Solutions: It is given that
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. aX+XCcosXx .. ax X COS X
lim _ =lim — ,
x—0  bsinX x—>0 bsinx bsinXx
B fim SN0
. . XCOSX 1] h
=lim ——+lim C_OS 2,z 60 0
x>0 bsinX x-0bsinXx b b ||imcoso=1
| Xx—0
_a+l
b
Q.no. 52.
Solutions: It is given that
. sin(ax) + bx
lim :
x—0 ax + sin(bx)
. sin(ax)+bx bx a
= lim : X — X —
x—0 ax +sin(bx) ax b
sinax + bx . sinax + bx
lim
= lim ax (28 x50 ax
x—0 aX+SINbX b b lim ax +sin bx
bx X—0 bx
b
1+—
b 142 b a
b
Q.no. 53.

Solutions: It is given that
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_sin(m—x) . sinx X
lim = — X —
x—0 TE(TE—X) x—0 Tc(n—X) X

__sinx . n—(n—X)
= lim x lim
x—=>0 X Xx—0 TC(TC—X)

:lxlim( 1 ! =£—£:O
T T

Xx—0

Q.no. 54. .
Solutions: It is given that
. tan2x
lim
X—)E X—E
272
As x tends to /2, x — 7/2 tends to zero.
Let, y=X—m/2
T
tan(2y+>< 2)
tan(m+ 2
- lim 2 _ jim ten(r+2y)
y—0 Yy y—0 Yy
~lim B2Y 55
y—=0 2y
Q.no. 55.

Solutions: It is given that
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. C0S2x-1 .. cos2x—-1 4xxxX
=lim——==1im X
x—0 COSX—1 x>0 cosXx—-1 2xXx2X
cos2x —1 lim 0052x2—1 1
x—0 2X ~
— 4x lim —2XX2X_ _ 4 ( ) —4x2 -4
x—0 COSX—1 . cosx-1 1
lim > -
XXX x—0 X 2
Q.no. 56.

Solutions: It is given that

i ] 1 X
|Im(COSGCX—COtX)=|Im(_ _C0s )

X—0 x—0\ sinX sinXx
2xsin§xsin§
= lim )% i [ l—cosG:ZSinexsine]
X201 2 sin > xcos
2 2
= lim tanijzo
Xx—0 2
Q.no. 57.

Solutions: It is given that
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1-cos2mx 2
> x(2mx)
lim 12C0S2mX _ (2mx)
x—>01—C0S2nX x—0 1_C0822nX><(2nx)2
(2nx)
1
_2, mxm [ 1—c056_£}
1 nxn | 6x6 2
2
m2
=7
Q.no. 58.
Solutions: It is given that
1—cosmx ,
“ml—cosmx:Iirn mxxmx_, Mxm _m
x>01—-cosnx x-0 1-COSNX ~ nxn p?
NX x NX
Q.no. 59.

Solutions: It is given that
Sin mx x sin mx

iy SINMXXSINMX 2 o mx sz - m?

x>0 SiINNXXSINNX  x—0 SINNXxSINNX — pn2  p?
NX x NX

Q.no. 60.
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Solutions: It is given that

Sin 2X x sin 3X
. Sin2Xxsin3x .
lim al ><3X:I|m 3X =
x—>0 2Xxsin3x  3x x-0 2XxSsIn3X
3X
Q.no. 61.
Solutions: It is given that
1 1
lim SECAX —SEC2X _ . coS4X  COS2X
x>0 sec3x—-secx x-»o 1 1
COS3X COSX

lim (cos2x —C€0S4X ) x COS X X COS 3X
x>0 (COS X —C0S3X ) X COS 2X X COS 4X

_lim 2 % SIN3X xSIN X X COS X X COS 3X
x—0 2 X SIN 2 XX SINXX COS 2 XX C0S 4 X
. sSinbxxcosx 2

= |im — X —
x—0SIN4X xcosdx 2

. SIN6XxCcoSX 8Xx 6
=2x lim , X —— X —
Xx—0 Sin8x 6x 8

sin 6x co
—Exlim bx - SX—EXJ'X]' 3
T 27x50 sin8x 271 2

8X

Q.no. 62.
Solutions: It is given that
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lim \/5—\/1+ COS X

x—0 SINXxSin X

_im J2 —J1+cosx . J2 ++/1+cosx
x>0 SiNXxSiNX /2 ++/1+cosX

i 2—(1-cosx)
Xx—0 SiN X xSiN X x /2 4+ /1+ COS X
i 1-cosx

= |lim

x>0 2><sin)2(cos)2(sin x(\/§+\/1+ cosx)

. X . X
2xSIN —xSsin—
— lim 2 2

x>0 2xsin)2(cos)2(sinx(\/§+\/1+ cosx)

. x 1
SIN— X —
2 2
X
= lim —2_—xlim —— L
x>0 > X_’Ocoszx(\/z+\/1+cosx)
X
1 1 1

Q.no. 63.
Solutions: It is given that
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im J1+sinx —«1-sinXx

X—0 X
_lim J1+sinx —+/1-sinx . J1+sinx ++/1-sinx
X0 X J1+sinX ++/1-sin x
_ 2 xSIn X
= lim
X—>0 x(\/1+sinx +\/1—sinx)
x>0 X x—>0(\/1+sinx +\/l—sinx)
:2X1Xl:1
2
Q.no. 64.

Solutions: It is given that

2—J§cos(y+gj—sin(y+gj

- 2—\/§cosx—sinx

li 5 = lim >
Xx— 1 (6X—TC) y—0 y* x36
6
1 2—3cosy+\/§siny—1cosy—\/§siny
=~ x lim —2 2 2 2
2
y—0 y
2(1—cos
:ixlim ( 5 y)z ><E><i:i
y—>0 y 2 36 36
Q.no. 65.

Solutions: It is given that
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. cosax—cosbx .. l—cosbx—(l—cosax)
lim = lim
x>0 CcoscX—1 x—0 coscx -1
(1—c032bx) b2 (1—coszax) a2
_ (bx) (ax) a’ —b?
= |lim —
X—0 —(1-coscx) c2

(Cx)2 XC

cosax —coshx a®—b?

o lim = 5
x—0 coscX —1 C
Q.no. 66.
Solutions: It is given that
. cosx-cosa . (COSX—COSX)
lim = |lim ~—
x—a COtX —cota x—a sm(a—x)
sinxsina
. (X+a .
sin X SiN X
) ] ? ]
=sinax lim =sIn3a
X—a X—a
CcoS| ——
2
. COSX—cosa . . .
. lim =sinaxsinaxsina

" x—a cotX —cota

Q.no. 67.
Solutions: It is given that
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(—sin X (c0s 2x)

= lim

o (cosx—smx)

NG

1
%2
axdZ

(&)

Q.no. 68.
Solutions: It is given that

\/_— J1+sinx

NN \/_cosxcosx
2

X—>
4

\/_—\/1+sm X \/§+\/1+ sin X

X_)Z \/_cosxcosx \/§+\/1+smx

1-sinXx
= I|m

2 ++/1+sin X (\/_cosxcosx)

7T
Let, y=X——
y 2

_lim 1-cosy

y=0/2 + J1+cos (\/Esin ysin y)

1 1 1

= X = —
2J2 22 8

Class Xl

www.vedantu.com

cosxcosxcosxj _ sinx(cosx+sinx)
= —\/Ex lim

T COS X X COSXX COSX

\ edantis

RS Aggarwal Solutions




\ edantis

Q.no. 69.
Solutions: It is given that
lim cotxx cotx—3

X_gg CSCX —2

i (cosxxcosx)—3xsinxxsinx
s sinx(1—2sinx)
6

_(1-2sinx)x(1+2sinx)
= lim _ _ =4
T sinx(1-2sinx)
6

Q.no. 70.
Solutions: It is given that

. NJ2+c0osX -1 .. +J24+c0osXx -1 +/2+cosx +1
lim = lim X
on (1-x) x> (m—X) V2+cosx +1

. 1+cosx 1
= lim X

x—>n(n_x)2 J2+cosx +1

Let,y=X—m

_lim 1-cosy

y—0y% x./2—cosy +1

_1
4

Q.no. 71.
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Solutions: It is given that
: 1-tanx
lim

o, 1-/2sinx

By Appling L'Hospital's Rule

d
—(1-tanx)
= lim dX
HZ dx(l \/_smx)
—sec’x 1

= lim Sec®x
- x 2 cosx x/_H4

1 3 1 3
:ﬁSec Zzﬁ'(ﬁ) =2

Q.no. 72.
Solutions: It is given that

. 2sin®X+sinX — 1
lim
x+23|n X — 33|nx+1

i 2xsinxxsinx+sinx -1
lim

X%QZXQHXXQHX—3QHX+1

_ 2sinxXx =1)x(sinx +1
lim

o (2sinx —1)(sinx—1) -
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Exercise 27 C

Q.no. 1.

Solutions:

LH.L: lim f(x)= lim |[x|-3= lim —(x-3)=—(3-3) =0
X—>3 X—>3 X—3

RH.L: lim f(x)= lim [x|-3= lim (x-3) =3-3=0
x—3" x—3" x—3"

Since,

lim f(x)= lim f(x)

X—>3 X—3

So, the limit existsand lim f(x)=0

X—3

Q.no. 2.

Solutions:
. . X . X :

LHL: Iim f(x)=lim —=Ilim ——=Ilim -1=-1
X—0~ x—0" | X|  x—0~ (_X) X—0~

RH.L: lim f(x)= lim == lim == lim1=1

Xx—0 X—)O_|X| x—0" ("‘X) x—0"

Now, lim f(x)= lim f(x), ..limf(x) does not exist
X—0" X—0 x—0

Q.no. 3.

Solutions:
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_ ~(x=3
LHL tim £(x)= lim 2= jim (*=3) _ jim —1=1

X—3" x—3~ X—3 x»3= X-—3 X—3"
. : — _ X—3 .
RH.L: lim £ = tim X231 jim (X=3) _ fim —1=1
x—3" x—3" X— x—3T X—=3  x3*

Now

lim f(x)= lim f(x) Therefore, lim f(x) does not exist.
X—3~ X—3 X—3

Q.no. 4.

Solutions:

L.H.L:

lim f(x)= lim 1+x% =2
Xx—1 X—1

R.H.L:

lim f(x)=lim 2—x =1
x—1" x—1"

lim f(x)= lim f(x)

Xx—1 x—1t

Therefore, Limit does not exist

Q.no. 5.

Solutions:

L.H.L:

. . X=X . X—(—=Xx X + X
lim f(x)= lim | |:Ilm ( )=I —
x—0" x—0~ X x—0" X x—>0~ X

. 2X i
= lim —=1lim 2=2
x—0~ X x>0~

R.H.L:
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. . X=X . X—(X .0 ]

lim f(x)= lim | |: lim ( ): lim —=Ilim O
x—0" x—0" X Xx—07" X x—0" X x—0"
=0

lim f(x)= lim f(x)

x—0 x—0"

Therefore, Limit does not exist

Q.no. 6.
Solutions:
L.HL: lim f(x)=lim 5x-4=5-4=1
X—1 X—1
R.H.L:
lim f(x)= lim 4x°-3x ==4-3=1
x—07" x—0"
lim f(x)= lim f(x), Therefore,, imf(x) =1
Xx—0" Xx—0 x—1
Q.no. 7.
Solutions:
LHL: lim f(x)= lim 4x-5=8-5=3
X—2 X—2
RH.L: lim f(x)=lim x-a=2-a
x—21 x—2"1
Since lim f(x) exists,
X—2
lim f(x)= lim f(x)
X—2 x—2"1

-3=2—-a —»a=2-3 —a=-1

Q.no. 8.
Solutions:
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L.H.L:

lim f(x)= lim = lim 3—X: lim 3—X: lim 3
x—0" x—0" |X|+2X Xx—0" (_X)+2X x—0~ X x50~
=3

R.H.L:

lim £() = lim —> = lim —X — Jim X2 |im 1=1
x—0" x—>0+|X|+2X x—0" (X)+2X x—07" 3X x—07"
Since

lim f(x)= lim f(x)

Xx—0 x—0

Therefore, Limit does not exist

Q.no. 9.
Solutions:

L.H.L:

lim f(xX)=Iim x+k =0+k=Kk
Xx—0 X—0

R.H.L:

lim f(x)= lim cosx =cos (0) =1
x—07" x—07"

It is given that lim f(x) exists.

x—0

Therefore,
lim f(x)= lim f(x)
x—0 x—0"

- k=1

Q.no. 10.
Solutions:
R.H.L:
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lim £(x) = lim =

x—0" x—0t X
. 1 . 1 1
=lim — =Ilm —=4+==+w

x—0" O+h x—0" +h 0
L.H.L:

lim f(x)

Xx—0"

.1 . 1 : 1 1
Iim —=lim —=Ilim —=——=-w
x—0~ X hoo~ 0+ h h—0 —h
Since,

lim f(x)= lim f(x)

Xx—0 x—07"

Therefore, Limit does not exist

Q.no. 11.
Solutions:
R.H.L:

lim f(x)

x—0"

. 1 ] 1 ] 1 1
Iim —=Ilim —= lim ———=="=w
x—0" | X|  x—0* (X) h—0t (0+ h) 0

L.H.L:

. . 1 . 1 . .1
lim f(x)= lim —=lim ——= lim = lim —
X—0" x—0~ | X| x>0~ (—X) h—0" _(O—h) h—o~
= — = —00

0
Therefore,

lim f(x)= lim £(x) - lim—— =0
Xx—0" x—07" x—0 | X |
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Q.no. 12.
Solutions:
L.H.L:
= 1t

lim f(x)= lim ™) = lim ex =¢0
Xx—0" Xx—0 Xx—0"
= e”
lim f(x)
x—07"
R.H.L:

-1 1
limex =e0=¢g™*=¢>
x—07"
Since
lim f(x)= lim f(x)
Xx—0 x—0"

Therefore, Limit does not exist

Q.no. 13.
Solutions:
R.H.L:

lim f(x)

x—0"

. 1 . .1 1 .
= |lim sin== lim sin——— =sin= =sin o©© = ®©

x—0" X  h-o" O+h

L.HL:
) ] 1 : .1
= lim f(x) = lim sin= = lim sin——
X—0" X—0" X he0~ 00—
. 1 :
=SIN— = —SIN— = —S1In ©© = —
Since,
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= lim f(x) = lim f(x)
Xx—0 x—0
Therefore, Limit does not exist

Q.no. 14.

Solutions:

LH.L.:

— lim £(x) = lim == lim —2—= lim -1=-1
X—0" x—07" |X| Xx—0" (_X) X—0"

R.H.L:

— lim f(x)= lim === lim == lim1=1
x—0" x—0" |X| x—0" (X) x—0"

Since

— lim f(x) = lim f(x)
Xx—0 x—0

Therefore, Limit does not exist.

Q.no. 15.
Solutions:
It is given that
(kcosx )
X #E—
f(x)={ "X 2
3, X _I
\ 2 )
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: . kcosx
lim f(x)= lim
x—>72t x—>72c T—2X

Leth:x—Ezzx:h+E
2 2

7T 7T 7T
X—>—or,h+———
2 2 2
or,h—0
7T
kcos| —+h . ]
_ lim 2 _lim —ksinh :im—ksmh:_kxl:__k
h—0 T h—>0mTt—m+h h=0 h
n—2| —+h
2
f(Ej:B
2
NOW

Inmf(x):f(aj

X—

w—k=3—->k=-3
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