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X

1. Show that "/ X! does not exist.
Solution:

Firstly let us consider LHS:

lim (i)
z—0 |:I.‘|

So.letx=0-—h,where.h=20
. X _
lim— _ lim( 0—h )

=00 x| 7 o\ |0— AR
i ()
= lim [ —
o\ h
=-1
Now., letus consider RHS:
L@
1m —
z—0' |.."J|

So.letx=0+h.where, h=10
. X

x=0|x|  h=o\ |0+ A
h
= lim | —
h—0 ( h)
Since LHS # RHS

- Limit does not exist.

. [2x+3,x<2
2.Find k so that !]EE f(x) may exist, where [(X) = ]

x+k,. x=2

L5

Solution:
Firstly let us consider LHS:
lim f(x)
—2
lim f(z) = lim (2z + 3)
z—2 z—2

So, letx=2—-h, whereh=0
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Substituting the value of x, we get
lim [2(2 — k) + 3]
h—0

=>2(2-0)+3=7
Now letus consider RHS:

lil‘;ll f(x)
lim f(z)= lim (z + k)
2 z—2

So,letx=2+h,where,h=10

lim (2 + h + k)
h—0
=>2+0+k=2+k

Since, Limit exists, LHS = RHS

7=2+k
k=7-2
=35
~“Value ofkis 5.
3. Show ]jml .
- Showthat "5, doesnotexist.
Solution:

Firstly let us consider LHS:

1
lim ( — )
r—0 &L

So.letx=0—h,whereh=20

li L) = li b
im | — | =
x—0 T hlilllll 0—h

= —0
Now. let us consider RHS:

lim (l)
01 y

So.letx=0+h,whereh=20

lim l = i —1
0" \ T hlil'll] 0+h
=S

Since, LHS # RHS
S Limit does not exist.
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4. Let f(x) be a function defined by f(x)=

Show that ]jﬂ%l f(x) does not exist.
e

Solution:
Firstly letus consider LHS:
lim

e

z—0 |:‘?| + 2z
So.letx=0—-h.whereh=20
Substituting the value of x, we get

) 3z . 3(—h)
i | orres) I e |
= lim —3h ]
a0 | h—2h
= lim —_3}1}
hso | —h
=3

Now. let us consider RHS:
lim

(7=
=0t \ |z| + 2z
So.letx=0+h.whereh=20

Substituting the value of x, we get

3x ) 3h
(|m|—|—23:) = }ﬁ(|h|+2h)
_ lim (i)
hoo \ h+2h

Since, LHS # RHS
S Limit does not exist.

lim
01
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3xX
— X =
{|x|—2x‘x 0

o

xX=0

.
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[x +Lifx =0 _
5.Let f(x)= ] _ . Prove that lim f(x) does not exist.
Solution: x—-Lifx <0 x—0
Firstly let us consider LHS:
lim f(x)
x—0

So.letx=0—-h,whereh=20
Substituting the value of x, we get

lim f(2) = lim (0~ h—1)

x—+
=-1
Now, letus consider RHS
lim f(x)
0"

So.letx=0+h,whereh=20
Substituting the value of x, we get

lim f(z) = lim (z + 1)

z—01 z—
— lim (0 + h+ 1)
h—0
=1
Since, LHS # RHS

- Limit does not exist.
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EXERCISE 29.2 PAGE NO: 29.18

Evaluate the following limits:
. X" +1

lim

1. x-1 x+1

Solution:
Given:
. xT+1
lim
=l v+
Let us substitute the value of x directly in the given limit, we get
. xT+1 2
lim _ U+l
-1 x+1 1+1
=2/2
=1
~ The value of the given limit is 1.

2x° +3x +4

lim —
2. x—=0 X; _3};_2
Solution:
Given:
o
lim —

=0 x" +3x+2
Let us substitute the value of x directly in the given limit, we get

fim 2X"+3x+4  _ 2(02) +3(0) + 4
x=0 x? +3x+2 02 +3(0) + 2
=4/2
=2
* The value of the given limit is 2.

. oA2X+3
3 lim — —
i3 X+3
Solution:
Given:
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lim N2xX+3

x—=3 X+3
Let us substitute the value ofx directly in the given limit, we get

N2x+3  \2(3)+3

lim

=3 X+3 343
=4o/6
=3/6
=1/2

~ The value of the given limitis 1/2.

X+8

lim
4. x1
Solution:

Given:

P

i
I
oo

lim
x—sl

Let us substitute the value of x directly in the given limit, we get

B

oo

lim =
x—l

v

1+8
1

P

=G

=3
* The value of the given limitis 3.
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]jm—\/;_\/E

5. x=a X +a
Solution:
Givern:

]jm—\/;_\g

X—a X L3

Let us substitute the value of x directly in the given limit. we get
. X +4/a

L (RN

=3 X +a a+a

2y/a

2a
1

A

. The value of the given limitis 1/Va.
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Evaluate the following limits:
. 2xT+9x -5
lim
1. x5 X+5
Solution: i
Given: 2X°+9x -5

o lim =
Thelimit _— " X+5

By substituting the value of X, we get
2X" +9x — 5 _ 2(5)%+9(-5)-5

1]._111F - - (-5)+5
A—=—2 X+5 50-50
© (-5)+5
0

) [Since, it is of the form indeterminate]
By using factorization method:

4 2 _
lim S =5 X+5
X  2x2 4+ 10x—x—5
= lim
X—=—3 ¥+ 5
C2x(x+5)—-(x+ 5)
= lim
H——3 ¥+ 5
C(2x—1)(x + 5)
= lim
x—=—5 x+ 5
= lim2x—1
Xx——5
=2(-5)-1
=-11

~ The value of the given limitis — 11.
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—4x +3
11111
2. x=3x* —2x -3
Solution:

Given: I T —4x+3
1111 —
The limit x 3 X_ ZX _3
By substimtiﬂg the value ofx, we get
—4xX+3  (3)%-a(3)+3
lim = — 270 - B

2_ —
13 x? —2x -3 (3)5-23)-3
12-12

9) +

(-
0
0 [Since, it is of the form indeterminate]

By using factorization method:

—4x+3 (x2-4x + 3)
lim = 272 _ lim
X3 X_ — 2y —3 x-3 (XE—EX—?I)
(x*—3x—x + 3)
= lim
x=3 (x2—3x + x— 3)
. X(x—3)—1(x—3)
e ¥(x—3) + 1(x—3)

(x—=3)(x—1)
L Ly RS YRR
(x-1)
ST
3-1)
G+ 1
=2/4
=1/2

=~ The value of the given limit is %%.
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o x'-81
lim —
3. 223 x- -0
Solution:
Given:  x*_g]
Thelimit 1M —
=3 x- -9

By substituting the value of x. we get
4
X —81 B (3)%-81

lim — =
=3 x- 0 (3)2—9
_ s81-81
T (-9} +9
0

"0 [Since, it is of the form indeterminate]
By using factorization method:

4
. x =81 4 _
lim — — limw
i3 X_. — 9 x—3 {:I'{2 — 9)
B 1 {:Ka'-la _ 34)
=lmea oy

1{:{::{2)2 _ (32)2)

= lin
=3 (X*—3%)  [Sinceal-b?=(a+b)(a-b)]
S0.
o (xEP=37)(xF + 39

= lim

- (x2—32)
= 113111{:-;2 + 37)
=-32+ 32
=18

* The value of the given limitis 18.

o
lim Q
4, r—2 :I:Z — 4
Solution: 9
Given: lim T —8

By substituting the value of x, we get
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, -
:1:"—8 _ (2)°-s

lim—— =~ @2
r—2 2 _ 4
_ B-8
T (a)-a
0

"0 [Since, it is of the form indeterminate]
Byv using factorization method:

h!;
lim =8 _ -8
r—=2p2 —4 Tx2 (x2—4)
(x3-2%)

-2

o (x—2)(x* + 2% + 2x)
—-‘:_'12111 (x+ 2)(x—2)
[Bvusing the formula. (a°-b%)=(a-b) (a’+bl+ab) & (al-bH)=(a+b)(a-b)]
x4+ 27+ X))
= lim
x—2 (x + 2)
(22 + 22 + 2(2)
B 2+ 2)
_ 3.4
G
=3
. The value of the given limit is 3.

. 8x +1
lim
S.ox—--12 2x+1
Solution: 3
- 8x” +1

Given: lim
Thelimit x—-12 2x +1
By substituting the value of x, we get
3 a
8x” +1 B s(-é) +1
x—>-12 2x+1 2(—§)+1
o -1+1

-1+1
0

0 [Since, it is of the form indeterminate]
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By using factorizationmethod:

3 8x® + 1
) Sx +1 -
lim = lim———
x—=-12 2% 1] K== 2x + 1
. (2x)® + (1)®
e

H——=

[By using the formula, a° +b* = (a + b) (a? + b? - ab)]
(2x + D((2x)* + (1)*—2%)
2x + 1

= lim(2x)? + (1)* - 2x

o —1 1
- @) + (2 -2(—3)
=1+1+1

=3
~ The value of the given limit is 3.
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EXERCISE 29.4 PAGE NO: 29.28

Evaluate the following limits:

w..fl—:vr;—:vr;2 -1

lim
1. x50 X
Solution: \/—3
Given: lim I+x+x" -1
Thelimit =x—0 X

We need to find the limit of the given equation whenx == 0
Now let us substitute the value of x as 0, we get an indeterminate form of 0/0.
Let us rationalizing the given equation, we get

. vi+x+x?z2 — 1 . (VI+x+x? — 1)(V1I+x+x2+1)
im = lim
x—0 X x—0 X (Vi+x+x2+1)
[By using the formula: (a+ b) (a - b) = aZ - b?]
1+x+x*—1
= lim
t*ﬂx(m’l-l—x-l—x —|—1)
_ X(1+x)
im
‘c—-ﬂx[:w.,’1+x+x +1)
(1+x)

— 1
xli]é[q1+x+x2 +1)

Now we can see that the indeterminate form is removed,
So, now we can substitute the value ofx as 0, we get

.oy 14x#x® —1 1
lim =
x—0 X 1+1

=~ The value of the given limit is Y.

7%
lim

2. x—0 \{H 1+ X — -\/[Ei —
Solution:
Given: lim
Thelimit =—0 g +x — - f“a _

We need to find the limit of the glven equation when x => 0
Now let us substitute the value of x as 0, we get an indeterminate form of 0/0.
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Let us rationalizing the given equation, we get
y 2x y 2% (Va+x++a—x)
im = lim
x~0ya+x —vya—x x0(yatx —va—-x)(Katx+ya—x)
[Bv using the formula:(a+ b) (a-b)=al- bl]
o 2x(Wa+x++a—x)
= lim
x—=0 at+x—a+x
2x(ya+x++a—x)

= lim

x—0 2X

. (Wa+x++a—-x)
= lim

x—=0 1

Now we can see that the indeterminate form is removed.
So.now we can substitute the value of x as 0, we get

. 2x
lim——
x—0Vatx —/a—x

=+a++a

=2ya
»» The value of the given limit is 2./a

. a-+x —a

lim »
3. x50 N
Solution: ﬁ
Given: q; a +X —a

We need to find the limit of the given equation whenx == 0

Now let us substitute the value of x as 0. we get an indeterminate form of 0/0.
Let us rationalizing the given equation, we get

' vaz+x? —a . (Vaz+x? — a)(vaz+x? + a)
im = lim
x—0 x2 x—0 X? (Vaz+x2 + a)

[By using the formula: (a+ b) (a - b)=al- b?]
y (a®+x* — a%)
=lim
x~0x2(VaZ +x2 + a)
2

X
= lim
x~0x2(\aZ +x2 + a)

| 1
"N+ a)
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Now we can see that the indeterminate form is removed,
So, now we can substitute the value of x as 0, we get

| a2 2
. __yat+xt —a 1
lim —— =
w—=0) X a+a
1
T 2a 1

~ The value of the given limit is 2a .

oAl EX —Af1-X
lim

4, x—0 2%

Solution:
Given: 3., Jl+x-+1-x

The limit x_.p 2x

We need to find the limit of the given equation whenx==>0

Now let us substitute the value of x as 0, we get an indeterminate form of 0/0.
Let us rationalizing the given equation, we get

o VTFR _Jam 1' (Vitx -ya-» ) (ViTx +/0-)
im = lim
x—0 2x x—0 2x (wm+~f(l—x))
[Bv using the formula:(a+ b) (a-b)=al- b?]
r 1+x—1+x
= lim
""sz(w,,fl+x +v’(l—x))
I 2X
=lim
""':'Ex(\,fl+x +\,’(1—x))
1

= lim
=0 (JT+x +/(1-%)
Now we can see that the indeterminate form is removed.
So.now we can substitute the value of x as 0, we get

lim Viex -/ (1-x) 1

- 2% T 141

2
.. The value of the given limit is 5.

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 11 Maths
[IBYJu'S

The Learning App

Solution:
Given: lim v3-x -1

The limit x—2 2 _x

Chapter 29 — Limits

We need to find the limit of the given equation when x == 0
Now let us substitute the value ofx as 0, we get an indeterminate form of 0/0.

Let us rationalizing the given equation, we get

! v3a—x —1 ! (Vv3i—x —1)(W3—x +1)
im——— = lim
x=2 2—X x~2  (2—X) (V3—-x+1)
[By using the formula: (a+ b) (a-b)=al-b?]
. (3—x—1)
= lim
x=2(2—-x)(v3—x +1)
. (2 -x)
= lim
=2(2—-x)(v3—x +1)
1

= lim
=2 (y3—-X + 1)

Now we can see that the indeterminate form is removed.
So,now we can substitute the value of x as 0, we get

. ya—x —1 1
lim =
¥—s7 2—x 1+1

1

2
=~ The value of the given limit is Y.
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Evaluate the following limits:
(x+2)° —(a+2)""

lim
1, x—a ¥ —a
Solution: 52 5
Given: (x+2) —(3—2]

lim

Thelimit x—a ¥ —1

=7

. (x+2) " —(a+2)

RD Sharma Solutions for Class 11 Maths
Chapter 29 — Limits

PAGE NO: 29.33

2

5

. n
When x = a, the expression x_.;

(x+2)%/2 —(a+2)5/2

X—a

lim
Solet, Z=x-a

=) "-@" _

X—a

By using the formula: llﬂla

X—d

n—1

na

assumes the form (0/0).

Since, Z is not of the form as described above.

Let us simplify, we get
(x+2)%/2 _(a+2)5/2

X—a

lim

= Xx—a
. (x+2)%2_(a+2)7/2
Xx+2—(a+2)
Letx+2=yvanda+2=k
Asx—a;v—k

S0,
lim ®2-@"
By using the formula: x—~a x-a
3 E—l
Z=2"
— ke
2
5 2
ZE{:H-FEJZ
5/2 5/2 3
~lim (c+2) _{a”] =2 (a+ 2)=
R Xx—a 2

n—1

= 1na
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(x+2)"7—(a+2)""

lim
2, x—>a X —a
Solution: 2
3/2 3/2
Given: . x+2)"" —(a+2)
The limit X—sa X —1 32 - 3/2
lim (x+2)7"—(a+ 2)
When x=a, the expression x—a X —a assumes the form (0/0).
lim (x+2)3/2 —(a+2)3/2
Solet, Z=x—a x—a
n_ ;.4
lim & =@ _ o1

By using the formula: x—a x-a
Since, Z is not of the form as described above.

Let us simplify, we get
(x+2)¥2 —(a+2)?/?

lim

= x—+a x—a
o (x+2)*2—(a+2)?/?
L= }:11?13 x+2—{(a+2)
Letx+2=vandat2=k
Asx—a;y—k
(¥)*/2-(0)?/2

lim
Z=v—k yv—k
@ @ ,
- lim ———— = na®
By using the formula: x—a x-a
3 E—l
- 2
= 2
1
=313
2
3 1
= E {a + E::Iz
afz _ 3z
lim &G 3 o
S X—a x—a 7
6
o (1+x) -1
lim ( ),}
3 x—:»a(l_x)— —1
Solution: 6
Given: (I+x) -1

Thelimit x—a (1+x)° —1
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(1+x)° ~1
When x = a, the expression xﬂjﬁ (1+ K)E _ 1 assumes the form (0/0).
. (1+x)°%-1

S0 let, Z = x & (1+x9°-1

(1+a)%-1 {{1+a:|2}3—1
7= (1+a)®1 (1+a)?-1
[This can be further simplified using the formula:a’*— 1= (a—1)(a +a+ 1)]

[(1+a)®-1}{(1+a)*+(1+a)®+1)

Z = |:1+|1-:]2—1
=(1+a)*+ (1+a)}+1
=1+1+1
6
. (I+x) -1
lim ( ),} =
i=a(l+x)" -1
217 217
. X7 =
lim
4, x—a ¥ —a
Solution 37 37
Given: X —a 2/7 2/7
The limit W—uq ¥ —a ].il]l X —a
Whenx=a, theexpression x—=a x—gz  assumes theform(0/0).
1 x2/7 _q2/7
im
Solet, Z=x—a x-a
n_ .y
lim &=L _ pan-t

By using the formula: x—a x-a
Since, Z is not of the form as described above.
Let us simplify, we get

‘{z,-“'r_az,-“'r

lim

= x—=2a X—a

lim @@ _ na™?!
By using the formula: x—a x-a
2 E—l
-a
Z=7%
2 _5
=—-3a 7
7
. xz,-“';f_az,-"'r 2 5
lim ==-3a-
s X— 3 K—a 7
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3 7 5/7
. —d
lﬂll'—:—?————:—?
5 X—=ayx” a-
Sglunnn. 57 507
Given: '11—X —d 57 507
The limit xaaxj?_aj? lir X —a

Nl —5——=+
When x = a, the expression x—ax2'7 _ 32'7 assumes the form (0/0).

5,-’? 5,-’?

So let, Z = lﬂm
©"@" g

lim ———=na
Byusmgthe formula: x—a x-a
Since, Z is not of the form as described above.
Let us simplify, we get
3 3

. XT—aT
lim ——

Let us divide the numerator and denominatorby (x —a), we get
lim &=

X axgr_g7

= x-a
Byvusing algebra of limits, we have

lim 8°-@% _ -1
So now again. by using the formula: x—-a x-a
5,21
2
Z=37"
2
5a 7
- T =
2a T
2
= —4-
R
.,  x7—av 5 2
lim ——==-a7
® X El.x?_a?
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Evaluate the following limits:

(3x -1)(4x -2)

lim
L = (x+8)(x-1)
Solution:
Given: (Bx -1)(4x-2)

. 1
Thelimit x—= (x +8)(x—1)
Let us simplify the expression, we get

(3x—1)(4x—2)

RD Sharma Solutions for Class 11 Maths
Chapter 29 — Limits

PAGE NO: 29.38

(12x* — 10x + 2)

= lim

lim

x— (X+8)(x—1) x—co (X% + 9x — 8)
12-24 2
= lim
X—s00 9 8
I+~ x
When substituting the valueofx as x — oo andi — 0 then,
12—-0+0 '
B 1
=12

. [(3x—1){4x-2)
o ll_I.Eu (x+8)(x—1)

=12

3x° —4x° +6x—1

lim

3. %—=® 2X° +X° —5x+7
Solution: 3 ?

e g OXT —4XT +6x -1
Given:  |jp

The limit xz—= 2)(3 —xz —S5x+7

Let us simplify the expression, we get

4 6 1
1,3ﬁ—4ﬂ+5x—1 . 3—xtxz 13
im = lim
xvoo 2X3+ X2 —6x+7  xowy 15 7
X x2 xgl
When substituting the valueofx as X — @ and; — 0 then,
3—0+0-0
240-0+0
=3/2
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. 3x*—4x+6x—-1 3
11111 —_— Y ==
F ox—oo 2x3+xT-5u+T 2

. 5x° -6
lim

3. X ||'9_ 4Xﬁ

Solution: 3
e - . 3x" -6

Given: |jmjm = —

Thelimit =—= _{g . 40

Let us simplify the expression, we get

6
~ bx*-6 . e
lIm ——==lim ————
== [(9+4x8) == | 9  4x°
T %6
X6 X
6
X3
= lim %
W— oo
<&+ 4
When substituting the valueofx as x — oo and% — 0 then,
c ;
V3
=5/2
5x%-6

. 3
lim ==
2 K00 (9+4x%) 2

lim X~ +¢cx —x

4, iox
Solution:

iven: - 2
GIVEN!  1im 4fx” +ox —X

The limit x—=x

Let us simplify the expression by rationalizing the numerator, we get

2
— — VXZ+ X+ X
lim /x? +x —x = lim ( )

X2+ x—x
v V24 x4+ x

K—oo K—oo

y (%% +cx —x?%)
= lim
k=0 X2+ X +X
X

= lim
k= X2 + X + X

https://byjus.com
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By taking ‘x’ as common from both numerator and denominator, we get

. C
= lim

T li+S41
++

. . 1
When substituting the value ofx as X — oo and; — 0 then,
- ;

T1+1
c
2

. C
lim X2+EX—X=E

S X—oo

lim +x + —v/;

5, i—x

Solution:

Given:  |imx+1- \/';

The limit x—=

Let us simplify the expressionby rationalizing the numerator, we get

On rationalizing the numerator we get,

v+ 1+
limvx+1 = 11111 x+1
N - &
(x+1—-x)
= lim —
x=co X + 1+ VX
1
= lim
= W(W+ ».r) )
When substifuting the valueofx as x — o and; — 0 then,
1 :
T
=0
+ 11111 VX+1—4x=
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Evaluate the following limits:
. sIn3x
lim
1. ==0 5x
Solution: 3
A S111 35X
Gweg. | n
Thelimit x—0 35x
Let us consider the limit:

y sin 3x 11. sin 3x
©0 5X  5x0 X
Now let us multiply and divide the expressionby 3, we get
11. sin 3x 5
= =lim X
Ex=0 3x
31. sin 3x
= —lim
Ex—=0 3x
Now.put3x=y
3 sin sin
=—lim Sy lim—:r!'F =1
5y=0 ¥ [We know that,¥=° ¥ ]
So.
oo SI3X 3 i ST
xl—I:% Ex 5 y—0 y
==x1

3

5
3
5

sin 3x 3

im
~ The value of x=0 5x 5

-0
. sSmx
lim
2. =0 x
Solution: ]
Given: SI1X
Thelimit x—0 x

0

T
We know, 1° = 180 radians

So,

https://byjus.com
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X = —ladlans
180
Let us consider the limit,
i sin X
sinx® Tan
lim = limﬂ
w—0 X w—0 X -
Now let us multiply and divide the expressionby T, . we get
X T
— lim sin 755 X 750
= T
x—0 _
T X X180
sin—m
LY 180
= Tgom—x_
180
N t =
oW, put—— =
PWigo =7
T sin sin
lim y 11111—}F =1
" 180y-0 y [We know that,y=° ¥ ]
. sinx® T lim siny
w0 x  180y-0 y
T 1
=——x
180
T
180
lim Sinx? _ T
5 The value of x—=0 = 180
. Xj
lim ——
3. =0 x
Solution: 2
Given: lim X

=

Thelimit *=0sinx~
Let us consider the limit and divide the expression by x2, we get

XE 1 1
= [1m
XE

Now,putx® =y
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1
llm— e ——
3 . sin
x—0 Sinx im vy
XE

1
¥
1
1
=1 2

: The valueof Mg = =1

. S X COsX
hm ———
4 x—s{ iy

Solution:
Given: lim
Thelimit =—0 3X
Let us consider the limit

. SInX cosx .
im—MM 1 sinxcosx

=0 3 sy

1~ ¢sinx
=—=lim|—— | cosx
H—0 X

SI1 X COSX

We know,
linéA{X).B{x) = lin&A{x} X liné B(x)

So.

RD Sharma Solutions for Class 11 Maths
Chapter 29 — Limits

siny

lim—=1
Y [We know that,¥~=° ¥

1 sinx
=—]lim—— x limcosx
x—=0 X x—=0
sinxcosx 1
lim——— =—=x1 x cos0
x—=0 3x 3
1
Xx1x1
"3 [Since, cos 0 =1]
1
3

lim— - =
% The value of x—0  3x

sinXcosx 1
3

https://byjus.com
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. -3
3smx —4smn X

]jn}J
5. X— =
Solution: . . 3
Given: I 3smx —4sm” X
The limit x—0 X
We know that, Sin3x = 3sinx — 4 sin’x
So.
~ 3sinx—4sin®x _ sin3x
lim = lim
x—=0 X x—=0 X
Now multiply and divide the expressionby 3, we get
. sin3x sin3x x 3
lim =lim——
x—=0 X x—=0 3xX
- sin3x
= 3lim
x—=0 3X

Now, put3x=y
siny sin

=3lim— lim—=1
y=0 ¥ [We know that,¥~"? ¥ ]
3sinx — 4sin®x . siny
lim =3 lim —
x—0 X y=0 ¥
=3x]

. 3sinx—4sin®x
. lim——— =3
~ The value of x—o0 X

https://byjus.com
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Evaluate the following limits:

"

. T
lim [——thanx

x—=m/21 2
1.

Solution:
T

RD Sharma Solutions for Class 11 Maths
Chapter 29 — Limits

PAGE NO: 29.62

Given: lim [——XJtanx

Thelimit x—n/2} 2

m
Letusassume.y = ;X
So.

T
Xx=>2,y=0

"

|
lim (E — X) tanx =limytan

z-v)

K—=m/2 ¥—=0
sin @ - y)
= linéyﬁ
¥ o
sz 7Y [We know that, tan = sin/cos]
. Cosy
=limy——
y—0" siny

Upon simplification, we get

=lim cosy — limi

y—0 y—=0siny
Substituting the value of v = 0, then
0
=cos0 ———
sin0
=1-10
=1

~ The value of 11_1}& G - X) =1

. sm2x

lim
2. =72 COSX
Solution:
Given: lim
The limit *—7' 2 COSX

Sin 2X
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We know, sin 2Xx=2s5inX.cos X
So.
sin 2x ~ 2sinxcosx

lim im
x—m/2 COSX X—,2 COSX

Upon simplification, we get

= lim 2sinx

X—=T)2
Substitute the value of X, we get
5 s T
= 2sin—
2
=2x1
=2
. i lim 222 _ 9
“ The valueof .17 cosx
. COs™ X
lim ——
3, x—=12]—smXx
Solution: 2
COs™ X

Given: lim
Thelimit *—7/2]1 —smx
We know that, cos?x = 1-3in’x
So, by substituting this value we get,
. cos’x ~ 1-—sin’x
lim ———= lim ————
x—m/21 — sinx x-m/2 1 — sinx
Upon expansion,
(1 —sinx)(1+ sinx)
= lim ,
i 1—sinx
When simplified. we get

= lim 1+ sinx
X—=T,2
Now, substitute the value of x, we get
b

=1+sin—

2
=1+1
=7

)

2
. COE™ X
1 —

. : im =
~» The value of x—n/2 1-sinx

RD Sharma Solutions for Class 11 Maths
Chapter 29 — Limits
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) AJ1—Co0s6X
lim

4. H—T 3.\/5(7”’3_}()

Solution: m

Given: lilll
Thelimit *—>73/2(7/3-x)
We know that, 1 —cos 2x = 2sin’x
S0,

v1— cos6x v 2sin? 3x

i V2sin3x
)

— lim sin3x
)

3s5in3x

= lim
x_.g’rr — 3x

We know that, sin x=sin (1 — x)
So.

 W1—cos6x _  3sin(m— 3x)
M ——— =1lim
<iv2(3-x) w3 T
=3
I v1— cos6x
im——————=
. : T
* The valueof T3 (5 _ x)
. COsSX—cosa
lim
5_ X—d X —a
Solution:
Given: iy COSX —cCosa
Thelimit x—a X—a
We know that,

A-B
2

EUSA—CDSJE?:ESin(

RD Sharma Solutions for Class 11 Maths
Chapter 29 — Limits

sinx

lim
[We know that, ==0 X ]

)
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https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJ U'S RD Sharma Solutions for Class 11 Maths
m Chapter 29 — Limits

The Learning App

By substituting in the formula. we get

| cosx—cosa_ (25 (55%)sm(559))

K—a X—a X—a ¥X—3a

i s D
= —2lim sin 5 lim sin
K—a X—=a X—d

Upon simplification, we get

Xx—a
faday .(2 ) 1
=—251n( ) limsin X =
2 K—3a X—a
2
2 Si 1 :
=—2sina x1x—
2
= —gina
lim =222%2 _ _sina
s Thevalueof 52 x-a
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Evaluate the following limits:
l+cosx
lim ———
1. *=7 fan" x
Solution: 1
Given: (i TCOosX
The limit x—= tan X . l+cosx

lim _
When x=m, the expression x—z tap-x assumes the form (0/0).

So, let us multiply the expressionby cos?x

l+cosx (1+ cosx)
11111— = lim [—2 % COS> m]
X—T ‘tall X IT—+T sin. T

_ (1+ cosx) 5
=lim |——— xcos“
T ]. —CI}SEQJ

Upon expansion, we get

[{ (1+ cosz) ) ]

X Ccos™

= lim
1 —cosz)(1+ cosz)

L cos’ z
= Jlim | —
z—7 | (1 —cosx)

Now, substitute the value of x, we get

'IIZIDS2 w

1—cosw

(-1)°
1—(-1)
1

2
I l+cosx 1
* The value of x-or tanx 2
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. cosec’x—2
lim
1t cotx -1

2’. 4
Solution:  cosec’x —2
Given:  lim

. T ocotx —1 . cosec’x—-2
Thelimit *—7 lim

When x = /4, the expression x_;,;_' cotx —1  assumes the form (0/0).
S0.

. cosec’x —2 2
lim 1 lim[1+cot .-1:—2]
T cotx—-]1] —m —
o z—= cotz —1 [Since, cosec?x =1 + cot? x]
1 (cot’z — 1
o ILH% | cotz —1
Upon expansion, we get
. [ (cotxz — 1) (cotz + 1)
= 111m
z2 | (cotz — 1)

Now, substitute the value of x, we get
m
—=cot—+1
i +
=2
cosec X —2

~ The value of lill} =2
«r cotx -1
_.‘I_

. cot"x—-3

lim —————

T cosecx —2
3. 6
Solution: .. cot"x—3
Given: M ————— 23

Tcosecx—2 . COUX—
Thelimit *73 lim -
When x = 7/6, the expression x— COSCCX — = assumes the form (0/0).
. cot’x -3

11111—') I [cosecEm—l—S]

T cosecx — 2 — um
E—— = —2 -

6 E cosect [Since, cot? x = cosec? x - 1]
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) cosec T — 4]
— lim |[——MM—

sz | cosecxt — 2
L]

Upon expansion, we get

r+Z (cosecx — 2)

. (cosecx — 2) (cosecx + 2}}
= lim
&

Now, substitute the value of x, we get

T +2
= cosec—
6

=2+2
=4
. cot'x-3
». The valueof 1im =4
- cosecx — 2

. 2—cosec’x

lim

s’ l-—cotx
4. 4
Solution: 2—cosec’x

e 1m 2
Given: 2 1—cotx . 2—cosec’x
Thelimit *—7 1111}
When x = /4, the expression x— 1—cotX  a5sumes the form (0/0).
50,
" 2 )

i 2 Cosecx ; 2 — (1+cotz)

T l-cotx — '™ 1—
i = cotx :

3 Al [Since, cosec? x =1 + cot?x]

) _l—cotzm}
= lim | ———

T—x l—cotx

Upon expansion, we get
) {1—c0tm}[1+c0tm]]
= lim

T3 (1 —cotx)

Now, substitute the value of x. we get
i
—1 t(—)
+ co 1
=1+1
=2

https://byjus.com
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. 2—cosec’x
*. The valueof lim =2
X7 l-cotx

ooAf2+cosx —1
lim

5. X1 (ﬂ;_x)g

Solution:
. ~24+cosx —1

Given: lim _
Thelimit *>* (1-x)? . V2+cosx —1

When x = x, the expression x_.z (mt— X)? assumes the form (0/0).
So. letus rationalize the numerator, we get

" 17 L cosx —1 " («.f?—l—cos:r:—l]}( {1f2+c05;1:—|—1)
1m S = lim
-t (m—x)° T {'i'l'—.’l”-}z (v2+cosz +1)

Let us simplify the above expression, we get

: 2+cosxz—1
= lim
[[?r—a:}z (xe’E—i—cﬂsm—i—l]]

1+cosz
’Hf[{ﬂr—m}g [«.,fE—l—msm—I—l]]

Now.letx=n-h
Whenx=m.thenh=0

So.
_ 1+ cos(m—h)
= lim
h=0 1 [r — (m— h,}]2 {\/2 + cos(m — h) + 1]
1—cosh
= lim rcos(m—60) = —cos@
h—pﬂ_h?[xﬁ—cosh—kl]]{ ( ) '
Let us simplify further,

2 sin? (%)
= lim

0 | 45 B[\ /2—cosh+1]
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2
1. sin%
= 2 lim - %
B0 5 [

Now. substitute the value ofh, we get
1

1
mﬂ]]

r.o_r
2 (ﬁ+1)

. 1
~ The value of }l{]ill > 4

—x1
2 o [ﬁ?—cosﬂ—i—l)
X
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EXERCISE 29.10 PAGE NO: 29.71

Evaluate the following limits:
. 5% -1
lim
1. =0 J4+x -2
Solution: -
Given:  jiy ot x
Thelimit x—0 f4+x -2 lim 57 -1
Whenx =0, the expression x—0 {4+ — 2 assumes the form (0/0).
S0 5% -1

o lim ————
AsZ= ", ’—4—:{—2

Now. multiply both numerator and denominatorby V(4+x)+2 so that we can
remove the indeterminate form.

7 = 11111—{52{_1]""?+2
x—0 (Va+x) -22

Y 5%_1 TS,

o 3.;1—1:% '.,.'m—E '.,.'m+2

{Byusingal-bi=(a+b)(a-b)}

. S5¥ 1) %42
Z = 11111¥

w—0 4+x—4

— lim (5% —1p/a+x+2
x—=0 X

Bv usingbasic algebra of limits, we get

=X ¥ _
7= lim & x lim v Fx+ 2 = (VA + 0 + 2}lim &
- x—=0 X x—=0 x—=0 X
. (5%-1) . (a%-1)
lim . lim =loga
=4x-0 x [Byusingthe formula; x—=0 = 5 ]
Z=4log 5

5!{

. The value of Ll—l}r}r Vaitx-2 4log5
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. log(l+x)

him ——=
7. x—0 3 1
Solution: ng(l £x)

Given:  |lim
Thelimit =—0 3* —] i log(1+x)
When x =0, the expression xﬂln 3% _1 assumes the form (0/0).
So.

. log{l+x)
Asz= M7
Let us divide numerator and denominator by x, we get

logl1+x) ljmlug(lﬂ{]

Z = lim—&— = -y {byusing basiclimit algebra}
05 e
. [a¥-1)
: lim =loga
[Bv using the formula: x—0 = : ]
1
log3 y log(1+x) 1

* - 11 =
5 The value of xe0 3% _1 log3

X —X

. a +a -2
lim -

3. x—=0 b
Solution: a¥ La ¥ _2
Given: Jim - - % A
The limit *—Y X" lim a ra —-
When x =0, the expression x—0 % assumes the form (0/0).
So.

. at4a %2

lim

AsZ=x-0 x*

a X(a™-2a%+1)

= lim
x—0 x2
lim & m2a+1)

= x—=0 a¥ x®

= lim
x—=0 a*x* fByusing (a +b)l=al+bl+ 2ab}

Let ususealgebra of limit, we get
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L= x—=0 w—p a¥
E_
. lim &Y ~1oga
[By using thelformula. x—=0 X ]
7 - (log 3)2; = (log a)?
_at+at-2 ,
*. The value of LI_I},},T = (loga)
X

.ooa o —1

lim =0
4, 10 b™ —1
Sf.lll_lll.'i.ﬂﬂ: LT
?}Te{ﬂ e ETTEIPEL =0 omx 4

elmit x—0 H™ —1 lim |

. =0
Whenx =0, the expression x—0 [ _] assumes the form (0/0).
So. letus include mx and nx as follows:

aM¥_y

Z = limi 2= lim
= 11Im = 11Im
nx_ pla—1
H—'ﬂbamﬁ-_l x—0 X
m .,
= —lim %
n
x—0 nx

By using algebra of limits, we get

mx __

lim————
My mx

bnx —

I li
1111
x—=0 nx

. (a¥-1)
[Bv using the formula: ll-l.].::‘ x log a]

m loga
=28 ,n=0
Z =mn logh

a™—1 mloga

. The value of Llfém 4 @ ,n=0

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

x X
. a +b* -2
liim ———— —

s, x—l X

Solution:

- ) ) a
Given: iy
The limit x—0 X lim
Whenx=0, the expression x_.g
So.

AsZ = lim

x—=0

}i_bx_z

a¥+b*-2

— lim a¥—1+b*-1
x—=0 X
By using algebra oflimits, we get
a®-1 b*-1

7 = lim + lim

x—=0 X x—=0 X

[By using the formula: }:I—IH

Z=1loga+logh=Ilogab
a*+b*—2

(a®-1)

RD Sharma Solutions for Class 11 Maths
Chapter 29 — Limits

a-+b* =2

X

=loga
&9

lim———— =1logab

s The valueof x—o X

assumes the form (0/0).

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 11 Maths

) BYJU'S Chapter 29 — Limits

The Learning App

Evaluate the following limits:

lim [1—5J
1, *=7 T

Solution: W

Given: 15, [1-2
Thelimit x—= T
Let us substitute the value of x = rt directly, we get

z=13_1.‘11(1_‘)ﬂ:(1—;) =(1-1D"=0"=0

L

Since, it is not of indeterminate form.
Z=0 X"
~ The value of Eﬂ( E) =0

. { 2%
lim 11 + Iﬁillerx}
2. x—=07

Solution: ( jidx
Given:  lim 11+ tan®V!
The limit x—0- )
Let us use the theorem given below

fl=)
If |.1]11 )= llmy{.r} = 0 such that lim 0
il [il' F

So here,

f(x)=tan?"x

g(x)=2x

Thﬂﬂ.. 17% . t-.ELI]2 '\E
lim {I - ‘Eﬁilzxfrx} = El_,f_'iuu (T)

x—=0"

z—+0 ‘v‘f
— Elxlx%
=€
_ { 11 2y
* The valueof 11 {1+ ‘{31‘17—\4"::], = y/€
x—07 {

=
exists, then lim [1 + f(z)]# = eE""
=l
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im (cosx)'s0*
3. x—=0

Solution:

Given:  lim (cosx)' 0%
Thelimit x—0

Let us use the theorem given below

If lim f{z) = lim g (x) = 0such that lim fi exists, then lim |1 + f{:r}]ﬁlf_' = F.E!'_“,ﬂﬂfl.
Tl T r—a (T r—4a g{.}i}
So here,
f(x)=cosx-1
g(x)=sinx
Then,
: lisiny = Slim cosz — 1
lim (cosx) €z 30 ( e
x—{
A
_im —2 sin 3
=0\ Dsin €Os 3
i T
rr (— tan E)
— gl
=1
: lisinx
: The valueof 1m (cosx) =5
x—(
lim (cosx +sinx)'™
4., x—0
Solution:
GIven: i (cosx +sinx)'™
The limit x—0
Let us add and subtract ‘1° to the given expression, we get
1
lim [1+cosz + sinz — 1]=
x—+
Let us use the theorem given below
a . & f{I} s - |;. ‘ f{"":}
If lim f(z) = lim g(z) = 0such that lim exists, then lim [1 + f(z)|# = e, :
r—a . rsa gz r—sa g{.r,]
So here,
f(X)=cosx+sinx-1
g(x)=x
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Then,

. . Iy — B cosT +sinr —1
im (cosx +sinx)'* = eim, ( )
x—0 &£
Upon computing, we get

Now, substitute the value of x, we get

—el-0
=2
him (cosx—smx)
& The valueof x—0 =g

lim (cosx +asin bx)!
&, x—=l

Solution:

GIven:  Lim (cosx +asin bx)ls
Thelimit x—0
Let us add and subtract ‘1° to the given expression, we get

lim [1 + cosx + asinbx — 1]_;
)

Let us use the theorem given below

It l11u iz = ].lIll glz) = 0such that 11111 ':Ei; exists, then lim [1 + f(z)] = — elim I{E ,i
So here.
f(x)=cosx+asinbx-1
gx)=x
Then.

im | €OST+ asinbzr — 1
lim (cosx +asinbx)!® = €, 9 =

x—l
Let us compute now, we get
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_ m [bxasinb&: [l—tﬂﬁi‘}}

— e —
r—+0 br T
. . 2
im [ @bsinbz  2sin 3
= €250 - - -
Now, substitute the value of x, we get
=g
lim (cosx + asin bx)®
& The valueof ;g ( bx)™ _ ezb
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