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EXERCISE 29.1 PAGE NO: 29.11

1. Show that does not exist.
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Solution:

Firstly let us consider LHS:

lim (i)
z—0 |:I.‘|

So0.letx=0-—h,where.h=20
. X _
x—0| x| r—0 \ |0 — k|

i ()
= lim [ —
hao \ R

=-1

Now., letus consider RHS:
@
1m —
z—0" |*T|

So.letx=0+h.where, h=10
. X
x=0|x|  h=o\ |0+ A
h
=i —
hﬂ(h)
=1

Since LHS # RHS
- Limit does not exist.

2.Find K so that }]g% f(x) may exist, where [(X) =

Solution:

Firstly letus consider LHS:
lim f(x)
r—2
lim f(z) = lim (2z + 3)
T2 T3

fﬁx+ix£2

lx+k.x>2
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So, letx=2—-h, whereh=0

Substituting the value of x, we get
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o1
lim — .
3.Show that ;_, doesnot exist.
Solution:
Firstly let us consider LHS:
1
lim (—)
lim [2 (2 — h) + 3] z+0~ \ T
h—0 So.letx=0—h.whereh=20
=>2(2-0)+3=7 1 .
Now letus consider RHS: lim (—) = lim (—)
lim f () x50 \ T hso \0—h
—2t = —x0
lim f(z)= lim (z + k) Now, let us consider RHS:
21 2" 1
So.letx=2+h.where,h=10 lim (_)
lim(2+h+k z=0" \ &
h—H:l( ) So.letx=0+h.whereh=20
==2+0+k=2+k 1 1
Since, Limit exists, LHS=RHS lim (—) = lim (—)
T_7+k 20" \ T h—o \ 0+ R
k=7-2 =00
=5 Since, LHS # RHS
~Value ofkis 5. ~ Limit does not exist.
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[ 3X
—— x=0
4.Let f(x) be a function defined by £(X) =1 | x[+2x

_ [ 0 .x=0
Show that hﬂ}] f(x) does not exist.
Solution: x_}
Firstly letus consider LHS:

i [ 3z ]

1m (—

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

i [ = tm [ 2]

0 | x|+ 2z a0 | |—h| +2(—h)

L —3h
e )

5 —Sh}
= lim |——
o | —h
=3

Now, let us consider RHS:

i aT
Im {| ——
0 ( |'T| + 2z )

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

i ( 3z ) ks 3h
im | ———— | = _—
zo0t \ |T| + 2z Bt \h| + 2h

o 3h
A )

=1
Since. LHS # RHS
~ Limit does not exist.
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[K +1ifx =0 _
5.Let f(X)= . Prove that lim f(x) does not exist.
Solution: LK Lifx <0 x—0
Firstly let us consider LHS:
lim f(z)
x—0

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

lim f(z) = llm{[l h—1)
—0

z—0
= -1
Now., let us consider RHS
lim f(z)
—0t

So.letx=0+h,whereh=20
Substituting the value of x, we get
lim f(z) = lim (z + 1)

z—+

x—+

= lim (0 + h+ 1)
h—0

=1
Since, LHS # RHS
S Limit does not exist.

EXERCISE 29.2 PAGE NO: 29.18

Evaluate the following limits:
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5
. X" +1
lim
=l x+1
Let us substitute the value ofx directly in the given limit. we get
2
. X" +1 2
lim _ 17+1
=1 Xx+1 1+1
=2/2
=1
~» The value of the given limitis 1.

D
2x"+3x +4

lim —;
2. x50 X" +3x+2
Solution:
Given:

. 2xT+3x+4
lim —
=0 X7 +3x+2

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

N
im 2X"+3x+4  _ 2(0%) +3(0)+ 4
x50 x? +3x+2 02 + 3(0) + 2
=4/2
=2
~ The value of the given limit is 2.

. oA2X+3
3 lim — —
"x—3 x+3

Solution:
Given:
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lim N2X+3

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

22X+ 3 _ J2(3)+3

lim

x—=3 X143 3+3
=9/6
=3/6
=1/2

~ The value of the given limitis 1/2.
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lim Y* * 8
4. x1
Solution:

Given:

B

v
I
o]

lim
X—l

B

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

g
oo

lim —y1+8

il 1

P

=G

=3
~ The value of the given limit is 3.

]jm—\/;_\/E

5. x=»a X +a
Solution:
Givern:

]jm—\}l;_\,(a

E—d X —4d
Let us substitute the value ofx directly in the given limit. we get

. X +d
S RN T
x>a X +a a+a
2V/a
2a

1

RE

» The value of the given limitis 1/Va.

EXERCISE 29.3 PAGE NO: 29.23

Evaluate the following limits:
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. 2x°+9x-5
lim
) P N+5
Solution: i
Given: I X" +9x -5
.. l1m
Thelimit X+5

By substituting the value ofx, we get
2% +9x — 5 2(=5)*+9(-5)-5

l.lm, = - (-5)+5
A== X+5 50-50
© (-5)+5
0

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

2 2 —
. EX_—QX—.S:“mZX + 9x -5
}!51_15 5 x——5 X+ 5
X 2% + 10x—x—5
= lim
x—-5 X+ 5
C2x(x+5)—-(x+ 5)
= lim
x—=-5 X+ 5
C(2x—-1D(x+ 5)
= lim
x—-5 X+ 5
= lim2x—1 . X" —4x+3
K—=—5 llﬂl .-\—
=2(-5)-1 2. x-3 x* —2x -3
=-11 Solution: .
Given: ¥ X" —4x+3
Thelimit 2 3 o 2

* The value of the given limitis — 11. =3 x- _2x -3

.". The value of the given limit is V2.
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x'—81
lim
3.:-3 x2 90
Solution:
Given: <t _g1

The limit lun
23 x2 -0

By substituting the value of x, we get

4

X —81 4_
lim - @re
13 X -9 (2)%-9

_ 81-81
(-3} +9
0

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

4
lim 250y & 28D
=3 x- -0 x—3 {:Xz— 9)
- (x*=39)
_t—rlé-m {Xz — 32]
I ((x*)* = (3%)%)
3 (x2-39) [Since a2-b2= (a +b) (a-b)]
So.
o (x*P=3%)(x* + 39
=1‘_1£m{x2 + 3%)
=-31 + 32
=18
~ The value of the given limitis 18.
lim :{5—_8
4, r—2 j;z — 4
Solution: .
Given: : :I:‘s — 8

Thelimit ;-39 2
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By substituting the value of x, we get
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S _ (2)3-8
11111:{"—8 = (2)%-a
r—2 32 — 4

. g-a
T (4)-4
0

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

1im$d__8 i (x*—8)
=22 —4 2 (x7-4)
(x*—2%)

C x=2)(xF + 22 + %)
= lim
=2 {X + 2)()(— 2)
[By using the formula, (a*-b?) = (a-b)(al + bl +ab) & (al-bH)=(a+b) (a-b)]
i (x* + 2% + 2%)
_x—:%.m {X + 2)
B (22 + 2% + 2(2)
N (2 + 2)
B 3.4
)
=3
 The value of the given limit is 3.
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. 8x”+1
lim
Seox—-12 2x+1
Solution: 3
Given: 8x™ +1

-l
Thelimit x—»-12 2x +1
By substituting the value of x, we get

3

S

xl—E}-z 2x+1  2(-5)+1
—1+1
T o—141
0

0 [Since, it is of the form indeterminate]

Byv using factorizationmethod:

3 8x® + 1
] Sx” +1 :
lim = lim
i—s-12 2x+]1 ¥ 3 2x +1
(2x)* + (1)°
. 2% + 1

K—F—E

[By using the formula, a*+b* = (a+ b) (a? + b2 - ab)]
(2x + D((2x)* + (1)*—2%)

T_,_léin 2x + 1
= lim(2x)* + (1)*—2x

2
-1 1
= Q)+ (V7 -2(-3)
=1+1+1
=3
~ The value of the given limit is 3.

EXERCISE 29.4 PAGE NO: 29.28

Evaluate the following limits:
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w.fl—)r;—)r;2 —1

lim
1. x>0 X
Solution: \/—3
Given: im I+x+x" ~1
Thelimit =x—0 X

We need to find the limit of the given equation whenx==0
Now let us substifute 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?z — 1 i (Vi+x+x? — 1)(V1+x+x%2+1)
im = lim
x—0 X x—0 X (VI+x+x2+1)
[By using the formula: (a+ b) (a - b) = al - b?]
1+x+x%—1
= lim
—~0x(VI+x+x2+1)
X(1+x)

= lim
x-ﬂx(wjl +xX+xX%+ 1)
. (1+x)

= lim
x~0(\T+x+x2+1)

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

Yi+x+x? -1 1

lim =
x—0 X 1+1

.". The value of the given limit is V2.

A
. 2X
lim
2. x—=0 ‘Nfa +x _.\fa —X
Solution:

. 2%
Given: ]_111'1 -
Thelimit x—0 \fa +x —+Ja—x

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

https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-29-limits/

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-29-limits/

4g;lll\.;l\—(:ll‘:t:l

. 2x . 2% (Va+x++a—x)
lim = lim
x—=0ya+ X —ya—x x0(ya+x —ya—x)(Va+x++a—x)
[By using the formula: (a+ b) (a-b)=al-b?]
o 2x(Va+x++a—x)
= lim
x—0 Aa+xXx—a+x
2x(va+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

. 23
11111,_—L = \."E + \."E
x—0vatx —/a—x
= 2/a
*. The value of the given limit is 2,/a

. Na +x" —a

lim "
3. x50 X~
Solution: 5 5
Given: 1 a +X —a
The llIIll‘E K —=l) XE
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 X2 (Vaz+x2 + a)

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

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

. 1
"o+ 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

{2 gl
. __ya#x® —a 1
11111—2——
x—=0 X at+a
1
 2a 1

. The value of the given limit is 2a.

V1+x —+1-x

lim
4, x—=0 A
Solution:
The limit x =] zx

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

Vitx —J(1-x%) ; (1314—:{ —4/(1—x) ) (w,a'1+ X +ﬁf(1—x))
2X B

lim
x—=0

im
x~0 2x (Vitx +/01 - )
[Bv using the formula: (a+ b) (a-b)=a?- b?]
y 1+x—1+x
= lim

=02x (VIFx +{/(1-%)
. 2%

T (VITx YD)

. 1

T (T x W)

Now we can see that the indeterminate form is removed.
So.now we can substitute the value of X as 0, we get
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. 14w = (1-%) 1
lim v =
x—0 2x 1+1

“+ The value of the given limit is ¥2.

him E

S, x=2 L

"

Solution:
Given: lim v3-x —1

Thelimit x—2 2 _x

s

We need to find the limit of the given equation when x == 0

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

! Vv3i—x —1 ! (V3i—x —1)(¥3—x +1)
im———— = lim
x—=2 2—X x~2 (2—X) (V3—-x+1)
[Bv using the formula: (a+ b) (a-b)=al- b?]
. (3—x—1)
= lim
x~2(2—-x)(V3—x +1)
. (2-%)
= lim
x~2(2—-x)(V3—x +1)
1

= lim
x=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

. Wy3-—x -1 1
lim =
K—? 2—x 1+1

1

2

.". The value of the given limit is V2.

EXERCISE 29.5 PAGE NO: 29.33

Evaluate the following limits:
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2

LA

C (x+2°"—(a+2)

lim
1, x—2 ¥ —a
Solution: 57 52
Given: _n(x+2f —(a+2)
Thelimit x—a X —a - 5/9
C (x+2)7 —(a+2)”
When x = a, the expression x_;,n; x—a assumes the form (0/0).

. (x+2)%/2—(at+2)3/2
Solet,Z= M
lim & —&° _
By using the formula: x—a x-a

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

nan—l

Let us simplify, we get
5/2 _ 5/2
lim (x+2) (a+2)
L=x—=a x—a
5/2 _ 5/2
lim (x+2) {a+2)

Z = x—=a1a K'I'E—[EI.'HE.}

letx+2=vanda+2=k
Asx—ay—k

50,
. [Y}sjz_(k}sfz
lim ——
7 =v—=k y—k
N e R Ve _ n—1
By using the formula: llin L a9
3 E_]_
Z=2"
5
2
5 2
=3 {a+ 2:]2
5/2 5/2 3
lim &2 (a+2)¥" _ 5 (a+ 2)=
e XA x—a 2
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C (x+2 P —(a+2)"

lim
2, i—a ¥ —a
Solution:
3/2 3/2
Given: .. (X+2) " —(a+2)
The limit — . 3/2
X X-a  (x+277-(a+2)
i
When x = a, the expression x—a X —a assumes the form (0/0).
. (x+2)32_(a+2)32
Solet, Z=x—a x—a

lim S =& _ jqn-t
By using the formula: x—a x-a
Since, Z is not of the form as described above.

Let us simplify, we get
3/z 3z
lim (x+2) {a+2)
L =x—a x—a

lim (x+2)32 _(a+2)3/2

Z = x—=a x+2—[a+2.}
Letx+2=yandat2=k
Asx—a;y—k

3z .32
F=v—-=k yv—k

li (0" -" — 1.lal'l—l
By using the formula: x—a x-a
a2

Tkt
=2 1+x)° -1
=-kz 2
2 . 3. *a(l+x)" -1
3 -
=-(@+2) Solution: %) —1
o (x+2)37—(a+2)32 3 Given: n .
. Jim ———— =;vata Thelimit x—a (1+ x)? — 1
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2/7 2/7
. X —d
lim
4, x—2 ¥ —1
Sqlutiun: 37 37
Given: . X —4d 27 27
Whenx=a, theexpression x—a yx—g assumes the form (0/0).
zj?_azj'r
lim ———
Solet.Z=x—a =x-a
lim 8@ _ pant

B}" usmg the formula: x—a x-a
Since, Z is not of the form as described above.
Let us simplify, we get

. xzf?_azf?
lim —
L =x—=a x—-a

"Cu—au
i 8@ _ s

By using the formula: x—=a x-a e

2 ‘_2_1
- ar
=7
2
7
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Kﬁ-? _ ag.}'
Lim 7 27
5 *=aixX" ' —a
Solution: 5 <
Given: - & . iy
The limit X_HXE'? _ag.}' hm&
When x = a, the expression x—a 2/ _ 327 assumes the form (0/0).
1_ KEJ"I?_EEJI"?
So let, Z = x = ax2/7—a?/7
n_ n
lim @@ _ | na

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

5 5

lim ==

7—xa g 2
Let us divide the numeratorand denominatorby (x —a), we get

x7-ar

lim =2

= adyxr-ar

Z = X—a

By using algebra oflimits, we have

lim ©=@" _ pan-t
So now again, by using the formula: x—a x-a
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EXERCISE 29.6 PAGE NO: 29.38

Evaluate the following limits:

o (3x-D(d4x-2)
lim
g X% (x +8)(x—-1)

Solution:

Given: im (B3x-D(4x-2)
Thelimit x—= (x +8)(x—1)

Let us simplify the expression, we get

o (B3x—1(4x-2) _ (12x*—10x+2)
lim = lim
x—ew (X+8)(x—1) x—co (X2 + 9x — 8)
12-24 2
= lim 9 8
T\ 45w
When substituting the valueofx as x — oo andi — 0 then,
12—-0+0 '
a 1
=12

12

3% —4x"+6x -1
lim ———
9, X—=® DX+ X" —-3x+7T
Solution:
Given:
Thelimit x—= 2x° + x* —5x+ 7
Let us simplify the expression, we get

3x° —4x° +6x—1
3

4 6 1
1,3%—4f+5x—1 . 3—xte %3
im = lim
x—co 2X3+ X2 —bx+7 K—'m2+l_£+l
2 3
X x? 0 x3
When substituting the valueofx as X — @ and; — 0 then,
3—0+0-0
240-0+0
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=3/2

li 3x¥—ax+ex—1 3

o K—oo x4 —_5x+7T 2

. 5x°—6
lim

=y

Solution: 3
Given:  |im X" -6
Thelimit x—= 0 4}{6
Let us simplify the expression, we get

6

 5x*-6 533
lim —m738 = lim ——
x= [(9 +4x6) x—~w RS
Xe  x°©

= lim

K—oo 9
iFJf 4

When substituting the valueofx as x — oo and% — 0 then,

5
R
=5/2
m 5x°—6 5
x—co . (9+dx®) T2
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lim \;'XE 40X —X

4, x—ox

Solution:

GIVen:  Jim vx® +ex —x

Thelimit x—=

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

V24 x4+ x
limyx24+cx—x = lim (1;':{2+ cx—x}.
K— oo K—oo ,fXE_|_ X4+ %

= lim
= X2+ X +X
y :4

= lim
x—=o X2+ X + X
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By taking ‘x’ as common from both numerator and denominator, we get
C
= lim

RN R
+5+

. . 1
When substituting the valueofx as x — oo and; — 0 then,
- ;

T1+1
_=t
T2
IimvVxZfcx—x=-
ry X—oO 2
lim«x+1— w'/;
5, X—x
Solution:

Given: Jim \fx +1 -+
The limit x—=
Let us simplify the expressionby rationalizing the numerator, we get

On rationalizing the numerator we get,

G VTR
limvx+1- = limvx+1
K— oo \I;_ K— oo (""X"‘ _|_,1.||"_)
o (x+1-x)
= lim —
=X+ 1+ VX
1
= li
w(»fﬁ+ ».r) )
When substituting the valueofx as x - o ::1r1n:11—c — 0 then,
1 2
T
=0
+ 11m VE+1—+x=

EXERCISE 29.7 PAGE NO: 29.49

Evaluate the following limits:
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s1n 3X

lim
1. x=0 5x
Solution: i3

. . S111 X
Gw:a].i. . n
Thelimit x—=0 5x
Let us consider the limit:

sin3x 1 sin 3x

lim —lim
x—0 Ex 51c—:-D X
Now let us multiply and divide the expressionby 3, we get
11 sin 3x 3
X
5 KI—I:-I:% 3X
31 sin 3x
5 tl—I:-I& 3x
Now.put3x=vy
3 siny siny
=lim — lim—=1
" 5y=0 y [We know that,¥=° ¥ ]
S0,
. sin3x 3 . siny 0
1{1—13-% 5x 5 y ].i_ﬂl SLX
3 0
==x1 2. )H_ x
5 Solution: .0
3 Given: ™ SIN X
°5 Thelimit x—0 x
sin 3x

3 T
=< Weknow,1° = ——radians

lim
~ The value of x—0 5x 180

So,
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o X d
x® = Tooradians

Let us consider the limit.
. TIX
sinx® SIl75h
lim = lim—180
=0 X x—=0 X m
Now let us multiply and divide the expressionby 15, . we get
. TIX 11
sinsaa X 18R
_ liné 180 - 180
X— —_
X X180

s5in——= X

T 180
=Tgo M —x
180

N t—
ow, pu 180 =V

T sin sin
lim y 11111—EFF =1

" 180y-0 ¥ [we know that,V"0 ¥ ]

sinke T . siny
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2
X

lim

x—0 g 2
3. SINX

Solution: 2
Given:  |ip
Thelimit *=0smnx
Let us consider the limit and divide the expression by x2, we get

2

. x? _ 1
}{1_131& sinXE_ xl—I:-I:% sin x?
XE
Now,putx® =y
1 1
lim - Sinxz lim S0 i S _
x2  y=0 ¥ [We know that,Y™° ¥ ]
1
1
=1 %2
. lim—— =1
~ The valueof " sinx2
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lim 511X COSX
4. x—sl iy
Solution:
Given: 1
The limit x—0 3x
Let us consider the limit

SIIX COSX

SI1 X COSX

lim— 11_ sinxcosx
=0 3x T30 g
1 sinx
=—lim (—) COSX
3x—=0\ X
We know,
limA(x).B(x) = limA(x) x lim B(x)
x—=0 x—=0 x—0
S0,
1 sinx sinx
=—]lim— x limcosx lim—=1
3x=0 X x—~0 [We know that, x~0 X ]
sinxcosx 1
lim—— =—x 1 x cos0
x—=0 3x
1
==—xX1x1
3 [Since, cos 0 =1]
1
3
im sinxcosx _ }
~ The value of x—=0  3x 3
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. . 3
3smx —4sm X

lim
5. x—( 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 3x
sin 3x
= 3 lim
x—=0 3X
Now,.put3x=vy
sin sin
= 31im—1'EFF lim—y =1
y=0 ¥ [We know that,¥~? ¥ ]
3sinx — 4sin®x __siny
lim =3lim—
x—0 X y=0 ¥
=3x1
=3

3s5in x—4sin® x i

im =3
* The value of x—0 x

EXERCISE 29.8 PAGE NO: 29.62

Evaluate the following limits:
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. T
lim | ——x |tanx
9
1. X2\ 2
Solution:

The limit x—7/2 o
Letusassume,y = S —X
So.

m
x=2,y—0

Given:  ljm [; —XJTHHX

lim (g — x)tanx =limytan (g — y)

X—=T/2 y—=0
= lim;j,r—SiIl (g _ F)

y—0 = —
€03 (2 F) [We know that, tan = sin/cos]
. Ccosy
=limy——
y—=0" SINY
Upon simplification, we get
, Y
=limcosy — lim——
y—0 y=0311Yy
Substituting the value of v = 0, then
0

:CDSD_M T
. Sl 2X
lim

2. X712 cOsSX
Solution:

" The value of limf(g N K) =1 Given:  lim

a x=7 Thelimit =72 cOsX

sin 2x
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We know, sin 2Xx=2sinX.Cos X

So0.
sin 2x 2s8inxXcosx
lim = lim ——
x—mu/2 COSX x—mf2 COSX
Upon simplification, we get
= lim 2sinx
x—m 2
Substitute the value of x, we get
om
=2 smE
=2x1
=2
gin 2x -

“ The value of x_f“m;g cosx 2
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N

lim CDS- X

3, =12l —smx

Solution:

Given: lim

Thelimit *—~7/21 —sinXx

We know that, cos?x = 1-sin?x

So, by substituting this value we get,
cos’x ~ 1—sin’*x

2
cos X

im ————= lim ———
x—=m/21 —sinX¥ x-m/2 1 — sinx

Upon expansion,
(1 —sinx)(1+ sinx)
= lim -
x—m/2 1 —sinx
When simplified, we get
= lim 1+ sinx
X2
Now, substitute the value of x, we get
b
=1+sin-
2
=1+1
=2

cos® X

~ Thevalueof xl_fnm;g 1-sinx
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liy ~J1—c0s 06X

11
4 TN2(n/3-x)

Solution: m

Given: lim
Thelimit x~734/2(7/3-x)
We know that, 1 —cos 2x=2sin’x
So.

V1—cos6x . 2sin? 3x
) i)

AEG)

So.

Vv1—cos6x _  3sin(m— 3x)

lim —77——=1lim . sinx
~sVZ(z-x) x5 T3X lim— =
3 3 3 [We know that, x~0 X ]
=3
i V1 — cosbx 3
: im——~ =
* The valueof 2,/ (§ _ X)
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. CO5X —C0s54a
lim
5, x—a X —a
Solution:
Given: 0 CO5X —C0sa
Thelimit x—a X —a
We know that,
A—B A+ B
cos A —cos B = Esiu( 3 ) sin( 5 )}

By substituting in the formula, we get

mcosx— cosa lim (_2 sin (X ;— a) sin (XE a))

K—3 XxX—a xX—a X—4a
X—a
ST £ Sk A D a
= —2lim sm( )llm sin
xX—a x—a XxX— 4
Upon simplification, we get
X—a
o fatay) . ( a ) 1
=—251n( ) limsin———— | x —
x—a XxX—a 2
_ 1
=—2sina x1x—
2
= —sina
limCDSK—CDSE _ —Sina
S Thevalueof x5 x-a

EXERCISE 29.9 PAGE NO: 29.65

Evaluate the following limits:
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. l+cosx
lim———
1. *77 fan~ X
Solution:
Given:  [in
The limit x—= ’[an2 X lim l+cosx

When x =7, the expression x—z tap-x assumes the form (0/0).
So, let us multiply the expressionby cos?x

l1+cosx . [(l1+cosz) . ]

l+cosx

lim——— =lim |[———— xcos"x
=T fan - x =W | 81N

(1 +cosz
= lim {—) X cos’ x

zow | 1 —cos?x
Upon expansion, we get
] (1+ cosz) 5
—= X cos”

z—w | (1 —cosz) (1 + cosz)

| cos’x }

z—7 | (1 — cosz)

Now, substitute the value of x, we get

liIl‘.:IE2 m

1—cosw
_ (=’
C1-(-1)
1

2

& The valueof ;l;lE} tanz X

l+cosx 1
T2
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. _cosecx—2
lim
<L cotx —1
2. 4
Solution: . cosec’x —2
Given:  lm " 2. -
.y T — . _cosec’x—2
Thelimit *—7 cotx lim
When x = /4, the expression x_;,;_' cotx —1  assumes the form (0/0).
So. “

. cosec’x—-2 5
1111} _ 14 cot“x —2
x> cotx -1 = m

X
I—?d

cotz —1 ] [Since, cosecix =1+ cot? x]

) _-:Dtg;r.—ll
=lim | ———
z—Z | cotx —1

Upon expansion, we get

) '{ccrtm—l}[cnt:r—|—1]]
= lim
5 L {CDt T — 1]
Now, substitute the value of x, we get
m
= cot 1 +1
=2
cosec x—2

~ The valueof liII} =2
T cotx—1
4

. cot’x -3
lim ——
<.l cosecx —2
3. 6
Solution: lim cot™x —3
Given: = - 2
Tcosecx—2 . cot"x—3
Thelimit *7% hm ————

Whenx =71/6, theexpression x—z COS€CX == assumes the form (0/0).
cot’x —3
—_— cosec’z —1 — 3
cosecr — 2

lim S — 1 [
1 cx — 2 = lim
. cosecx i

] [Since, cot? x = cosec? x - 1]
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A

2
. 2—cosec’x
lim
xm’ l—cotx

4. 4

Solution: I 2—cos eczx

Given: 1111 2 2

1—cotx lim 2—cosec’x

Thelimit *—7 1
When x = /4, the expression x— [—cotX  a5sumes the form (0/0).
50,

4 2 -
2 —cosec X 2~ (1+ cot?z)

= lim l1—cotz ]
Al [Since, cosec? x =1 + cot? x]

) _l—cotzm}
= lim | ————
== | 1—cotx

liﬂ}

x_:,:I- l—cotx

Upon expansion, we get

) [{1 —cotz) (1+ c::-t:tr]]
— lim
T (1 —cotx)
Now, substitute the value of x, we get
ris
()
+ CO 1
=1+1
=2

. 2-—cos eczx
s The value of 1111} =2
"“*j l—cotx
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. oaj2+cosx —1
lim

5. X1 (?‘E—K]E

Solution:
W2+cosx —1

Given: |im
Thelimit *~* (7—x)° . ~2+cosx 1

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

" 17+ cosx —1 i (V2+cosz—1) x (v/2+cosz+ 1)
XLE}I} (m—x)° oz (r—z) (v2+cosz +1)

Let us simplify the above expression, we get

i 2+cosr—1
= lim 5
I"’”Lw—m} (1,.-“24-1:05:{!4—1)]

) 1+ cose
= lim 5
T—’“[(w—m) [1f2+c05;1:+1]]
Now.letx=n-h

Whenx=rm. thenh=0
S0.

1 + cos(m — h)

= lim

h=0 | [ — (o — h) [\/E—I-CDS{TT—II]-I—].]
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1—cosh
= lim --cos(m — @) = —cos @
h—m[hg[ﬁﬂ—msh—l—l]l{ ( ) '
Let us simplify further,
Zsing(%)
= lim

h0 | 4 x B [\/2 —cosh + 1]

2
1. sin 3 1
= — lim x
2 h0 % [«.,;’2 —cosh—i—l]
Now, substitute the value ofh, we get

1 1
= — x 1=

2 [\JZ—cosﬂ—Fl}

1 1

— Y -

R

~J2+cosxX —1

: 1
~ The value of :I;E;»I} (1—x)° 4

EXERCISE 29.10 PAGE NO: 29.71

Evaluate the following limits:
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lim >
1520 JAex -2
Solution: -
Given: S -1

lim ———
Thelimit -0 \f4+x -2 jiy 5% -1
Whenx =0, the expressmn x—0 f4 +x — 2 assumes the form (0/0).
S0, 5 -1

Im —(——
AsZ = 1=0 Jd-x 2

Now, multiply both numerator and denominator by \(4+x)+2 so that we can
remove the indeterminate form.

(5% -1)/a+x+2

Z = l'cl-m (VaTx) -22

— lm 5% 1 Vad+x+2
o 1cl—:-|:] Vatx-2 VaA+x+2

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

. 5¥ 1) 4tx+2
x—=0 44+x—4

— lim (5% —1/a+x+2

x—0 X

By usi_ﬂg basic algebra oflimits, we get

lim &2 ><11m~.a'4+x+2— (v4+0 +2}11m

Z_ K—0 X

lim (5¥-1) ]1m Gl =loga
=4x-0 x [Byusingthe formula; x~0 x s ]
Z=4log 5

X

& The value of me 2 = 4logs
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log(l1+x)
I"l -

li
7. x— 3% 1
Solution:
Given:  lim log(1+x)
Thelimit x—=0 3% ] . log(1+x)

When x =0, the expression x_}nﬁ 3x _1 assumes the form (0/0).
S0,

Let us divide numerator and denominator by x, we get

log(1+x) limM
Z = lim—#&— = ¥ {byusing basiclimit algebra}
0 5 b
. (a¥-1)
: lim =loga
[By using the formula: x—o0 x & ]
1
log3 . log(1+x) 1
- The value of xl_I:% 3% — 1 - 10g3
X —X -
lim .
3. x—l X
Solution: A% a8 2
Given: lim - X ,.-%
The limit *—¢ X" lim a ~a —-=
When x =0, the expression x—0 %2 assumes the form (0/0).
S0,
at+a X2
lim

AsZ=x-0 ¥

a ¥ (a®®-22%+1)

= lim
x—=0 %2

= %0 a¥ %2

x—=0 a*x* [fByusing (a+b):=al+bli+ 2ab}
Let ususealgebra of limit. we get
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lim{ax_l)E x lim =

Z= x—=0 X x—0a¥
. [ax—lj-
=1
[Bv using the formula: J}:I—:IE x 08 a]
 _ (loga)*5 = (loga)?
a*+a -2
». The value of 1M I (loga)®
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1

n=0

1

|

n
4, x—0 b
Solution:
Given:
Thelimit x—0 H™ _ n
Whenx =0, the expression x—0 H™ _]
So. letus include mx and nx as follows:

~11¢0. me_q

.n=0

assumes the form (0/0).

EII'I.H
Z = lim? hm—m‘ﬂ
x—=0 bu:mj-_ X0 —
= Zlim
n
x—=0 nx
Byvusing algebra of limits, we get
lim T -1
7 — mt—:ﬂ mx
n llmbmc —1
x—=0 X
li =1
[By using the formula: xl_ﬂml x 08 a]
m loga n=0
7= n logh’
a™—1 m loga
ThEVﬁ]llEDfl_,ubmc — 1 1 logh =0
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X X
. a +b" -2
llm ———
5, x—0 X
Solution:
Given: ﬁx +ﬁbx -2
. ) . 11 X bx -~
The limit x—0 X lim a - +b" -2
When x=0, the expression x_0 ¥ assumes the form (0/0).
So.
AsZ = lim
x—=0
= lim

x—=0 x

By using algebra oflimits, we get

a¥4b¥-_2

X
a¥*—1+b%—1

. a®-1 .. b¥-1
z =:LE% x +-lE% X
lim (1) = lﬂg a
DBYIEiﬂgfthbrnnﬂa:xau x ]
Z=Iloga+logb=1logab
y a*+b*—-2 1 b
- The valueof -0 = 10g4

EXERCISE 29.11 PAGE NO: 29.71

Evaluate the following limits:
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lim [1—5]
1. *=7 T

Solution: -
. . . K
Gven: iy [1-2
Thelimit x—= T
Let us substitute the value of x = r directly, we get
m(1-%) =(1-%) =(1-D"=0"=0

L= x=m

Since, it 1s not of indeterminate form.
Z=0 . Xy ™

* The value of Lﬂ(l B ﬁ) =0

/2%
lim {1 ~ ’ran‘ﬁ}

2, x—=0"

Solution: 12%
Given:  lim {1 + tan‘E}
Thelimit x—0"

Let us use the theorem given below

If lim f(z) = lim g(z) = 0such that lim f(z) exists, then lim [1 + f(z)] = elim /(=) .
T—a — rsa gz r—a g(z)
So here,
f(x)=tan?x
g(x)=2x
Then.

v2s L f tan® /T
lim {1+Tan"§} = ) (T)

x—07

VT Ve
:Elxlx%
— e
_ & 1i2x
~ Thevalueof lm {I‘HHH } = /E
=07

https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-29-limits/

€IndCareer



https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-29-limits/

€IndCareer

lim (cosx)!™™*

3, x—=0

Solution:

Given:  Lim (cosx)! ™™™
Thelimit x—0

Let us use the theorem given below

If lim f(z) = hmg[z} = 0 such that lim IEI::: exists, then lim [1 + f(z)]+= = — glim E ;
T—*il TI—rl g e =kl
So here,
f(x)=cosx-1
g(x)=sinx
Then.
. lsinxy = lim cosz — 1
;];Jﬂ}] (cosx) €20 ( Sin =
.
_ Jim —2sin 3
=0\ 2sin 3 €OS 3
B £
= e, (— tan E)
=gl
=1
l/sinx
~ The value of hm (cosx) =1
lim (cosx +sinx)'™
4, x—=0
Solution:
Given:

hm (cosx + smx]
The limit x—0

Let us add and subtract ‘1° to the given expression, we get
lim [1 +cosz +sinz — 1]%
z—

Let us use the theorem given below

If lim f(z) = lim g (x) = 0 such that lim f(=) exists, then lim [1 + f[:r}]ﬁ =elm ~_ - /

(x)
T y{z} i I: }

So here,
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f(x)=cosx+sinx—1

g(x)=x

Then,
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. . Ux — cosxz +sinxz — 1
lim (cosx +sinx) * e';“jm(
x—0 £

Upon computing, we get

sin T (l — cosx)
:—yI] T

sin T 251]12 % )

z
2

:—rl] (
sin e 25111(%) x sin(%)
z—yI] 2w

Now, substitute the value of x. we get
—al-0
= el
=e
Iim (cosx + smx]
~ The valueof x—0 =e

lim (cosx + asin bx)M*
5, x—=l

Solution:

Given:  |im (cosx +asin bx)s
Thelimit x—0
Let us add and subtract “1° to the given expression, we get

lim [1 + cosz + asinbx — l];I
x—l

Let us use the theorem given below
exists, then lim [1 + f [I}]ﬁ — elim (z) .
9(2)

. flz)
If 1i ]1 = 0 such that li
lim f(z) = m g(z) such that lim e

So here,
f(x)=cosx+asinbx-1
g(x)=x

Then,

lim

lim (cosx +asin bx)l* = €,
x—

Let us compute now, we get

[cnsm—l—asinb&:— 1}
T
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_ lim [bxasinbﬂ: B (1 —cosz)

- Tz—=0 b T
. - 2z
im [ absinbz  2sin” 3
— £ —
z—0 bx T

Now, substitute the value of x, we get
=g

. . .
* The value of )]{Ji% (cosx +asin bx)'* _

_x_
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Chapterwise RD Sharma
Solutions for Class 11 Maths :

Chapter 1—Sets

Chapter 2—Relations

Chapter 3—Functions

Chapter 4—Measurement of

Angles

Chapter 5—Trigonometric

Functions

Chapter 6—Graphs of

Trigonometric Functions
Chapter 7—Values of

Trigonometric Functions at

Sum or Difference of Angles
Chapter 8—Transformation

Formulae

Chapter 9—Values of

Trigonometric Functions at

Multiples and Submultiples of
an Angle

Chapter 10—Sine and Cosine

Formulae and their
Applications
Chapter 11—Trigonometric

Equations
Chapter 12—Mathematical

Induction

Chapter 13—Complex Numbers
Chapter 14—Quadratic
Equations

Chapter 15—Linear Inequations
Chapter 16—Permutations
Chapter 17—Combinations
Chapter 18—Binomial Theorem
Chapter 19—Arithmetic
Progressions

Chapter 20—Geometric
Progressions
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e Chapter 21—Some Special e Chapter 28—Introduction to
Series Three Dimensional Coordinate

e Chapter 22—Brief review of Geometry
Cartesian System of e Chapter 29—Limits
Rectangular Coordinates e Chapter 30—Derivatives

e Chapter 23—The Straight Lines e Chapter 31—Mathematical

e Chapter 24—The Circle Reasoning

e Chapter 25—Parabola e Chapter 32—Statistics

e Chapter 26—FEllipse e Chapter 33—Probability

e Chapter 27—Hyperbola
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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