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EXERCISE 29.1 PAGE N
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11111 —
1. Show that x| does not exist.

Solution:
Firstly let us consider LHS:

lim (i)
r—0 |I‘

So.letx=0—-h,where,h=0
. X 0—h
lim— _ lim (—)
x-0] X | h—0 \ |0 — h

i ()
= 11 e
asa\ b

Now. let us consider RHS:

I (z)

R, =

z—0' ||
So.letx=0+h.where.h=0

X ¥
lim— = Jjm (M)
x=00x| w0\ |0+ A

= lim (h)
" nsa\ B
=1

SinceLHS # RHS
~ Limit does not exist.

IJ

r‘/
IJ

2.Find K so that )1{1_1_}1 f(X) may exist, where f(x) = l

Solution:
Firstly let us consider LHS:

lim f(x)

z—+2
lim f(z) = lim (2z+ 3)
T2 2

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

==22-0)+3=7
Now let us consider RHS:

lim f(z)

z—2"

lim f(z)= lim (z+ k)
z—2! z—2'
So.letx=2+h,where,h=0
lim (2+ h+ k)

h—0

==2+0+k=2+k
Since, Limit exists, LHS = RHS

7=2+k
k=7-2
=
~Value ofk is 5.
|
lim — .
3.Show that , ", does not exist.
Solution:

Firstly let us consider LHS:

lim ( i)
z—0 T

So.letx=0—-h,whereh=0
1 1

li — =1 = 4

im ()= im (52%)

Now, let us consider RHS:

lim (l)
z—0! \ T

So,letx=0+h,whereh=0

lim (1) = i —1
z—0' \ T hT(l)(U-Fh)
= 00

Since, LHS # RHS
~ Limit does not exist.
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3x
——.x=0
4.Let f(x) be a function defined by {(X) = ll X|+2x
0 .x=0

Show that ,lfﬂ%. f(x) does not exist.

Solution:
Firstly let us consider LHS:

5 [ 3z ]

il S5 - o

z—0 |m | + 2z
So,letx=0—-h,whereh=0
Substituting the value of X, we get

lim l?’_z] = lim [ -
230 |:Z?| + 2z h—0 |—h| +2(—h)
a0 | h—2h
hso| —h

Now, let us consider RHS:

) ( 3z )
im | ———
z—0' \ |z|+ 2z

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

1m e — —_—
z—0' \ [z] + 2z B0 \h| + 2R

(3
\ hl_l}(ll h+ 2h

=1
Since, LHS # RHS
< Limit does not exist.
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_jx+1.ifx = ()

5.Let f(x) . Prove that lim f(x) does not exist.

— ]\x —Lifx <0 x—0
Firstly let us consider LHS:

lim f(x)

z—0

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

lim f(z) = }ligz(O—h—l)

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

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

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

z—0" z—0
=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
Evaluateﬁthe following limits:
. o xT+1

lim
Lox>1 x+1
Solution
Given
lim it
=l x=+1

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

lim > - _ 1+l
x=1 x+1 1+1

=2/2

=1
. The value of the given limitis 1.

V2 4 ;
: 2x"+3x+4
lim —
2. x>0 v L 3w 1P
Solution:
Given:
"72 /!
. 2XT+-3x+4
lim

>

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

lim 2" #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.

I \}2x—3
3, lm ——

“%x33 %X4+3
Solution:
Given:
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Let us substitute the value of x directly in the given limit, we get

2x+3 J2(3) 13

lim — =

x—3 XxX+3 3+3
=\o9/6
=3/6
=1/2

~ The value of the given limitis 1/2.

X+8

lim ‘
4. x-1 \/g

Solution:
Given:

W
4
oo

lim
x—l

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

Ed

e
f
oo

1+8
1

lim =
x—l

=&

=3
~ The value of the given limit is 3.
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5. x-=a X +a
Solution:
Given:

; X ++/a
i VXV

Xx—»2 X +a
Let us substitute the value of x directly in the given limit, we get

. X ++/a
S L T
X2 X +a a+a
2vVa
2a

1

R
.. 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: .
Given: y 2x"+9x -5
Thelimit ;11

X+5

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

lilll_ (-5)+5
L X+3 50-50
"~ (-5)+5
0

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

b | 2 —
. X"~ 0x — 5 =hm2X + 9X—5&
Jim s x> X+5
= e . 2x* 4 10e_xh
= lim
x—-5 X+ 5
~ 2xtx B5) — (3 + 5)
= lim
x—=-5 X+ 5
o (28— D(x+ 5)
= lim
x——5 X+ 5
= lim2x—1
x—-5
=2(-5)-1
=-11

. The value of the given limitis — 11.
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. X" —-4x+13
lim —
2. x»3 x° —-2x -3
Solution: "
Given: ‘(‘ —4x+3

lim
Thehm1’( x—13 X 2X _3

By substituﬁng the value of x, we get

I x —4x + _ (3)7-4@)+3
3 xl_2x 3 O @
_ 12-12
T (-9)+9

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

X" —dx 4 2
> RS (=" —4=x |+ 3)

x—3 X — Py 3 —x—-o.?. (x2— 25— 3)

x-3 (x2—3x + x—3)
x(x—3)—QMx—3Y
eed X(X— 30+ Ma—3)
_ B (x—3)(x—1)
x—3 (x 3)(xt)
(x-1)
s "or g
B-1
(3 1)
=2/4

=1/2
=~ The value of the given limit is '%.
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8

lim
3. x-3 x- -9
Solution:
Given: <t _3g1

The limit lnn
—) X e

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

>3 x2_9 (329

81-81
(-9)+9

0

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

I %81 - (x*-181)
1mn = lim———
x—3 x -9 x-3 (Xz — 9)
_"—2")
_x—!l3m (Xz — 32)
I (=) —(377)
3 (x2-32) [Since a2-b2= (a +b) (a - b)]
So,
- (x*— )G 3%)
=x—g.m (2@ 32)
x_113m(x + 32)
=32+32
=18

. The value of the given limitis 18.

) 3
lim =8
4, T—2 ;132 —4
Solution'
Given: ;2" —8

Thelumt T—2 .12 4
By substituting the value of x, we get
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oyt (2)3-8
lim“%—g T (2)2-4
=2 s — 4

_ 8-8
T (4)-a
0

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

)
lim —'L.-, —d = T -8
r—=2 pe — x~=2 (X2—4)
B l (X3 g - 23)
2 (X2 — 22)
C (x=2)(x* + 22 + 2%)
= lim
X—2 (X - 2)(X— 2)

[By using the formula. (a’-b3)= (a-b) (a’ +b>+ab) & (a*-bH)=(a+b) (a-b)]
o ima (x% + 22 + 2%)
x—2 (x + 2)
(2% + 22 + 2(2))
- 2+ 2)

. Bx’+1
lim
3. x--12 Ix+1]
Solution 3
: 8x" =1

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

8’ -1 _ a(4)'+1

lim s W B
x—=-12 2%x -1 2(—&) +1
—~1 $1
=T

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

jim $2+1 = i
x—>-12 2x+1 *772
.2 + (1)
s ol ER

x—>—2

[By using the formula, a*+ b? = (a + b) (a2 + b? - ab)]
. (2x + D((2x)? + (1)>—2x)

T 2 + 1

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

X——=

2
— ' §
= @) + (D2-2(—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:

\/1+x+x2 -1

lim
1. x50 X
Solution: 2
Chven: h.m\/l+x+x =]
Thelimit x—0 X

We need to find the limit of the given equation whenx=>0
Now let us substitute the value ofx as 0, we get an indeterminate form of0/0.
Let us rationalizing the given equation, we get

vi+x+x2 — 1 g (Wi+x+x* — 1J{¥1+ 24+ N

e . = X (VItx+x2+ 1)
[By using the formula: (a+ b) (a- b) = a2 - b?]
- 1+x+x%-1
T ox(Virxixe+1)
X(1+x)
x—>0x(m +1)
(1£x)
N Vig b+ B

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

- Vi4x+x2 —1 .

x—0 X 141

=~ The value of the given limit is 5.

fig ¥k

n

2. x>0 \fa+x —+fa—x
Solution: 5
Given: <X

n
Thelimit x—0 \fa+x \/a X

We need to find the limit of the given 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
. 2X _ 2X (va+x+vya—x)
lim = lim
x=0\a+x —ya—x xo0(ya+tx —VJa—x)(a+tx+/a—x)
[By using the formula: (a+ b) (a - b) = a - b?]
2x(vVa+x++a—x)

= lim

x—0 at+tx—a+x

- 2x(Va+x++Va—x)
= lim

x—=0 2x

. (Wa+x+ya—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

lim—z—x,—=\/§‘|‘\/E

x—0\vVa+tx—-ya—-x

=2va

~ The value of the given limit is 2+/a

; d ° 4 Xg —a

lim -

3. x—=0 X~
Solution: 3 =
Given: . a -X —a

- n 3
The limit 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
Va2 +x? —aQ, (@t xZ) — a)(VaZ+x% + a)
}(1—133) x2 & Ll_I}g x2 (V'a? + X% 1 a)
[By using the formula: (a+ b) (a - b)=a? - b?]
(@a2+x% — a?)

= e E e + a)
. Xz
= e e + a)
1
= lim

(Va2 T X2 + a)
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Now we can see that the indeterminate form is removed,
So, now we can substitute the value ofx as 0, we get

. JaZ+x? —a 1
llm—

x—0 x2 ata

2a . !
~ The value of the given limit is 2a .

V1+x —41-x

lim
4, x-0 2%
Solution:
Given: V1+x —1-x
The limit x—=0 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

L VIFE - T e (m—,ﬁ(l 0 ) (VITx +/1-%)

x=0 2x 2x (Vitx +/(1-%)
[By using the formula: (a+ b) (a - b)= a2 - b?]

< The 18x— X
= lim

x~02x(\/m+ (1- x)

) 2x
= lim

x“"Zx(\/l +x +J(1—x))
1

TR TR /i)

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

11 \,’m —\( (l—x

x—0 1+1
n

2
~ The value of the given limit is Y.
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Lhm —‘3_}(—1

5. x-2 T
Solution: -
Vv3i-x-1
l e
2-x

Given:  |ip

Thelimit x—2

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

limw./3—x —1_1. (WV3—-x —1D)({3—-x+1)

im
x=2 2—X x=2 (2—-X) (V3—-x+1)
[By using the formula: (a+ b) (a - b)=a?- b?]

o G-x-D
Tx2(2-0)(V3-x + 1)

N T
TR (2-0(WB-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

2 ¢3—x —1 1
Im———=—
¥ 372 Z-x 1+1
&
2

=~ The value of the given limit is 5.
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EXERCISE 29.5 PAGE NO: 29.33

Evaluate the following limits:
(x+ 27" —(a+2}"

lim

1. X—a X—a

Solution: 5/ 5/2

Given: (x+2)"" —(a+2)

The limit X—a X—a 5419 5/
i (x+2)""—(a+2) ~

When x = a, the expression X_g X —a assumes the form (0/0).

. (x+2)%/2_(a+2)5/2
lim
Solet,Z=x-a x—a

o ® @
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
sz _ 5/2
- (x+2) (a+2)
Z = x—a X—a

- (x+2)%/2 —(a+2)5/2

Z = x-a x+2—(a+2)

Letx+2=yanda+2=k
Asx—a;y—Kk

So,
T i i
=¥k y-k
- (x)n_(a)ﬂ -
- lim ———— =na"
By using the formula: x—a x-a
5 E—l
z=2%
3
_ 2 18
2
5 i
= 3 (a + 2)2

s5/2_ 5/2 a
lim &2 —@27 g (a+2)z

I.l X—a X—a
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x+2*2-(a+2)"”

lim

2, x—a X—a
Solution: )

32 32
Given: . (Xx+2)7 " —(a+2)

~lim - i
When x=a, the expression x—a X —a assumes the form (0/0).
. (x+2)3/2—(a+2)3/?
Solet, Z=x-a x-a
. @"-@"

n—1
By USlIlg the formula: x—a x-a s

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

Let us simplify, we get
3/z _ 3/2
lim (x+2) (a+2)
Z = x—a X—a
3/2 _ 3/2
B (x+2) (a+2)

Z =x-a x+2—(a+2)
Letx+2=yandat2=k

Asx—ajy—k
(y)a/z_(k)a,'z

lim
Z=y—=k ¥*
. (x)"-@" . o1
By USing the formula: x—=a x-a
a3
Sock
_ 3z
&
3 <
= = (a + 2)2
a/z _ 3/2
B (x+2)%%-(a+2)%* 3 — &
s XA x—a 2
. WL+ x)6 ]
3. =a(l+x) -1
Solution: 6
Given: (1+x)" -1

Thelimit x—a(]+ X)2 =
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1+ ‘() -1
Whenx=a, the expressmn hia (L K) — 1 assumes the form (0/0).
(14x)%-1
Solet, Z = x—a(1+x)*-1
(1+a)%-1 ((1+2)?) 1
7 = (1+a)%2-1 {(1+a)2-1
[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+a)2—1
=(1+a)+ (1+a)y* +1
=1+1+1
=3
o JAFE] =]
i X1
X—a (1 X) -1
X2 Z a’_’ 7
lim
4, x—a X—a
Solution: 17 _
Given: X —a . .
™ ] ———— 2:7 23
The limit X—a X —a ]j.ln X 1
Whenx=a, theexpression x—a x_g  assumes theform (0/0).
2[7_azf7
lim -
Solet, Z=x—-a x-a
) "-@" h nan—l

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

2;"7 '?/7

lim -
Z— X—a X—a

=) "-@)"

- n—1
By using the formula: x—a x-a -
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o
I ———=
5, X—2 X< —a*
Sglunon: 57 5.7
Given: ]jnx —a s i
The limit x—>ax3 7 _az'? ljlllx —a
When x = a, the expression x—a x> 7 _ 527 assumes the form (0/0).
xs/:'_as/';

Solet. Z= }1(1_1’11 ax2/7—a2/7
- (K) n_(a)n — nan_l
By Usmg the formula: x—-a x-a
Since, Z is not of the form as described above.
Let us simplify, we get
S5 S
=
Z = X— ax% _a;
Let us divide the numerator and denominatorby (x —a), we get
S 5

X7-a7
Mo =2
X=ax7-a7

Z= x-a
By using algebra of limits, we have
5 5

. X7-a7
lim
X—a X—-a
z 2
. X7-a7
_ lim
Z = X—-ax-a

. (0°-@)"

n—1
So now again, by using the formula: x—a x-a na
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Evaluate the following limits:

(Bx-1)(4x-2)

lim
L 3= (x+8)(x—1)
Solution: v |
Given: ;.. X -D(4x-2)

2.5 11
Thelimit x—x (x +8)(x—1)
Let us simplify the expression, we get

o (B3x—1)(4x-2) _ (12x*-10x+2)
im = lim
x»o (X+8)(x—1) x~= (x2+9x—8)
12-10,2
= lim x X
X—00 9 8
Iy
When substituting the valueofx as x — oo andé — 0 then,
1Z2—0+0 )
B 1
=12

. (3x—-1)(4x-2) .

5 xoo (x+8)(x-1)

12

3x’ —4x’ < 6x -1
3

lim
. B x—=»x 2x
Solution:
Given:  |im d
Thelimit x—>x 2x° +x~ —5x+7
Let us simplify the expression, we get

+X" —-5x+7

3x3—4x3—6x—1
3

4 6 1
l_3f—4ﬁ+6x—1 " d—gtm
X 2X3 + x2— BxX+ 7 _KL%2+1_£+1
Z 3
X X% X3
When substituting the valueofx as X = @ and; — 0 then,
a—0+0=1
2+0-0+0

=32
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3x®-4x’+6x-1 3
n x—oo 2X3+X%-5x+7 2

. 5x°-6
lim

= v

Solution: 3

Given: |im X" -6

Thelimit x—x 9+ 4X6

Let us simplify the expression, we get
5x3—6 _ b

= lim

X—00 9
'F-I“l’

When substituting the valueofx as x — oo andi — 0 then,
5

5x%—6 5
2

L

. 2
limyx“+cx —Xx

4, x—-x
Solution:

1 . 5 2
Given:p, lim&fx? +ex ~x

Thelimit x—x
Let us simplify the expression by rationalizing the numerator, we get

VXZ+cx+x
lim /X2 + cx —x = lim (\/x2+ cx—x).—
x—00 x—00 VXZ2+cx+x

" (x* + x—x?)
= lim
-w Yx2t+cx+x

= lim

cX
' b e & 8
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By taking ‘X’ as common from both numerator and denominator, we get

_ i
= lim

X—0C0o C
f1+§+1

s s : |
When substituting the valueofx as X — and‘—( — 0 then,

C
141
sy
o
limVxXZ+cx—x=-<
», X—co 2
lim \/x +1- J;
5. x—x
Solution:

Given: Iim Jx +1-+/x

Thelimit x—=
Let us simplify the expressionby rationalizing the numerator. we get
On rationalizing the numerator we get.

VX+ 1+

lgng+ \/_—hm vV +1 \/_(\/m+\/§)

I (41 %)
= -
1
-in ()

3 . 2 §
When substituting the valueofx as x —» o and; — 0 then,

°8|'-‘

llm VX + —\/_ 0
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EXERCISE 29.7 PAGE NO: 29.49

Evaluate the following limits:
. s 3x
lim

1, x—0 Sx

Solution: _—
Given: lim S 3X
Thelimit x—0 5x

Let us consider the limit:

sin3x 1 sin 3x
= —lim

lim

x—0 bX 5x—0 X
Now let us multiply and divide the expressionby 3, we get
1l sin 3x 3
5 ‘cl—rortl) X -
31. sin 3x
~Ean 3
Now,put3x=y
3. siny _ siny
=—lim—— lim——=
5y=0 ¥ [We know that,¥~° ¥ ]
So,
i SIR3X _ LWL
xl—l;% L s S5y-0 y
= 1
==X
5
3
5
Mo sin3x . 3
~ The value of x—=0 5x 5

.0

. SInx

lim
g, 0 ¥
Solution: .0
_—— . SInX
G1ve1.1.. lim
Thelimit x—»0 x

T
We know, 1° = 180 radians
So,
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= gl
xX° 1801‘3 1a1s

Let us consider the limit,

' sin—
sinx® a0
lim — lim— 189
x—=0 X x—0 X 11
Now let us multiply and divide the expressionby 757 . we get
B8
—1im 180 X 180
© x=0 L
T XXqgp
ol T
= T80 X
180
N
ow,put oo =y
T - Slny Slny
— lim—=1
" 180y~ y [We know that, =0 ¥ ]
iy SIX° L.
e 180y-0 y
s o |
180
T
180
lim sin x° _ ™
~ The value of x—=0 x 180
o
lim
g5 X sinx-
Solution: %
Given: i

Thelimit x—0sin x>
Let us consider the limit and divide the expression by x2, we get

- i 1
1m —
!‘l_r;% Slnxz x—0 sinx?

x2
Now,putx? =y
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1 1
b= sin
x—0 Sinx? lim sy lim—y =1
x2  y=0 Y [We know that,Y~"® ¥ ]
1
i’
=1 o

" X
~ The value of LI_I,% rewciall

i SI1 X COSX
4. % 3z
Solution:
Given: lim
Thelimit x-—0 3ix
Let us consider the limit

S X COSX

SIN X COSX

lim—M— 1 sinxcosx
e : = —lim———
x—0 3x T pos
1 /sinx
=—lim|{—— ) cosx
3x=0\ X
We know,
lim A(x).B(x) = limA(x) x lim B(x)
x—0 x—0 x—0
So.
1. sipg N . sinx
= —lim—— X limcosx lim—=1
3x=0 X x—0 [We know that, x—=0 X ]

_ sinxcosx 1
lim——— =—-—x1 X cos0
x—=0 3x

X Thesl 8
[Since, cos 0 =1]

3
1
- |
SINXCOSX
~ The value of o0 ax

1
3
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. g A
3smx —4smx

?

5. %" %

Solution:
Given:
Thelimit 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  sin3xx3

lim =lim———

x—=0 X x—0 X
sin 3x

; o 3
Asmx —4sm°x

- 313—1-1(1) 3x

Now.put3x=y
sin sin
= 3lim | lim—y =1
y=0 ¥ [We know that,y~? ¥ ]

3sinx— 4sin®x _ 31 siny

1_

Ll—l-]clr 5 ya ¥
=3x1
=3

3sin x—4sin? x
. im——————&= 3
~ The value of x—0
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EXERCISE 29.8 PAGE NO: 29.62

Evaluate the following limits:

- \
lim l ——X Jtanx

i

Solution: p %

s . . TG
Given:  [im | —-x
Thelimit x—7 2} 2 ~
Letusassume.y = - —X
So.

L1
A=t dad

fanx

L , T
xl_l.g}z (E s x) tanx = l}ﬂ ytan ( > )
s Pt
 sin(3-v)
= 1111(1} y (ﬂ )
y— i S
= [We know that, tan = sin/cos]
. cosy
=limy—
y—0" siny

Upon simplification, we get

i o X
=limcosy — lim——

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

*. The value of LI_I% (g A X) -

> Sin2y
lim

27 x—>1:'2 COSX

Solution:
Given: lim
Thelimit *—7 2 COSX

sin 2x
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We know, sin 2X =2sinX.cos X
So,
sin 2x . 2sinxcosx

im im
x—m/2 COSX x—m/2  COSX
Upon simplification, we get

= lim 2sinx
X—-m/2
Substitute the value of X, we get
2 si i
= 2sin—
2
= Ful
=2
sin2x %
~ The value of x_l,g}z cosx
2
i COS™ X
lim ——
3. x»72] —smnx
Solution: 2
COsS™ X

Given: lim
Thelimit x->7 21 —sinXx

We know that, cos?x = 1-sin®x

So, by substituting this value we get,

oy . 1—sin’x
im ————= lim ————
x»n/2]1 — SinX x-mn/2 1 — sinx
Upon expansion,
{1 —sinx){1+ sinx)
= lim :
X—T/2 1 — sinx
When simplified., we get
= lim 1+ sinx
o
Now, substitute the value of x, we get
m
= 1+sin<
2
=11
=2
cos®x

< The value of xl_‘,ﬂ}z 1-sinx
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fis ~/1—cos 6x
-x—)TS.J_(TC/3 x)

Solution:
Given: ~f1—c0s 6X

lim
Thelimit x—7 3-\/_(11/3 X)
We know that, 1 —cos 2x = 2sin?x

So,
~ V1—cos6x 2sin? 3x
hnTltﬂ-— lim
~4Va(5-%)  ~4v2(5 %)
v2sin3x
=m———
i1
=3vZ(3-x)
sin3x
im
T
~3(3 %)
_ 3sin3x
=lim
x_,gﬂ —
We know that, sin X = sin (1 — X)
So,
~ y1—cos6x _ 3sin(m— 3x) )
lim ——— =1im . sinx
X—— 2(——X) X ™ —24X lim—=1
3 3 3 [We know that, x=0 X ]
=3
\/ 1— coséx
» The value of \/_ (_ - x)
. COSX —cosa
lim
5. X—a X—a
Solution:
Chven: . COSX —cosa
Thelimit x—a oty
We know that,

A—B A+ B
[cosA—cosB=2sin( > )sin( ; )]
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By substituting in the formula, we get

. fX+ay . x—a
cosx—cosa__(2sin(557) sin (7))
lim—— =1lim
x—a X—a X—a X—a
X—a
Xx+a
= —2lim sin( ) lim sin
X—a P | Xx—a X—a
Upon simplification, we get
X—a
_fat+ayf.. . o ) 1
= —2 s1n( ) limsin X =
x—a X—a

1
=—28ina X1 X—
2

= —sina

.. COSX—cosa
lim———

L Thevalneef £ == a8
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EXERCISE 29.9 PAGE NO: 29.65

Evaluate the following limits:

. l4+cosx

lim ———
1. *27 fan~ X
Solution: 1
Given: 1 b LU
Thelimit x—= tan?' X B 1+cosx

ey - 2

When x = 1, the expression x—z tan~-x assumes the form (0/0).
So, let us multiply the expressionby cos?x

. l+cosx [(1+cosz
11111—,, = lim (—2) X CO.‘:':2 .'B:|
=T fan" x o | sin°“ x
[ (1 4+ cosz
= lim (—) X cos’
z—w | 1 —cos?x
Upon expansion, we get
o (1+ cosz) « cod?
= cos“ T
z—x | (1 —cosz) (1 + cosx)
B [ cos’r
~ zo7 [ (1 —cosz)

Now, substitute the value of x, we get

COS2 ™

1—cosm
_ (-’
1-—(#1)
1

2
l1+cosx 1

~ The value of xlﬂl tan’x 9
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2
. _cosec’x—2
lim
=Y cotx—1
2 4
Solution:  cosec x — 2
g o cotx —1 cosec’x — 2
Thelimit *—3 lim : —
When x =7/4, theexpression x- COIX —1  assumes the form (0/0).
So, 1
A
. _cosec’x—2 4
lim | eslim 1+ cot*x — 2
< cotx—1 =lm — . ,
4 e i1 [Since, cosec?x =1 + cot? x]
 Jeot?’z—1
= llm —_—
z—X | cotx — |
Upon expansion, we get
. [(cotz —1)(cotz+ 1)
= lim
z—% | (cotz — 1)

Now, substitute the value of x, we get
s
= cot 1 +1
=2
2
cosecx —2

* Thevalueof lim =2
x5t cotx—1
4

2
. B X3
lim ——
x>~ COSECX %
3. 6
2
Solution: i cot"x=3
Given: = n 2 ,
Tcosecx—-2 .. cot"x-—3
Thelimit *7F lim ———
Whenx = /6, the expression x—= COS€CX == assumes the form (0/0).
2 ;
/ qot"x-—3 "
lim 4 1 lcosec e—1— 3]
dgipsecx — 2 = M
X x cosecr — 2 .
6 ke [Since, cot? x = cosec? x - 1]
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. [ cosec’r — 4 ]
= lim [ ———
zx | cosecx — 2
Upon expansion, we get
] [ (cosecx — 2) (cosecr + 2)]
= Hm
z—X (cosecx — 2)

Now, substitute the value of X, we get

e
= cosec— + 2

6
=2+2
=4
. gcot°x-3
“ The valueof 1M ——— e =4
<= cosecx — 2
6
. 2-—cosec’x
lm}
x-st L—EOLE
4. 4
Solution: e 2 — oS ech
Given: 1 - 2
- _ . 2—cosec’x
Thelimit x»7 1 ~OtX lim

When x = 11/4, the expression x—»% 1-COtX  ;55umes the form (0/0).

So.
~_ 2 "
11_111 st cosec X l. 2 _ A (1 +C0t2 :L')
ek 1—@it® — & 1—cotzx _ . .
4 Al [Since, cosec? x =1 + cot< x]
& [1¥ cot? a:]
=lim | ——
z—= | 1—cotx
Upon expansion, we get
b l(l —cotz) (1 + cotx) ]
= lim
T—x (1 —cotx)
Now, substitute the value of x, we get
T
i t(—)
cot| 2
=]

=2
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. 2—cosec’x
% The value of lim =2
xo® 1—EOLE

4
! «J.‘l +cosx —1
lim

5. X—7 (TC—X)2

Solution:
\;'2 +cosx —1

Given: lilll
Thelimit *~° (n—x)’ lim N2 +cosx —1

When x =1, the expression x_,=z (t— X)3 assumes the form (0/0).
So. let us rationalize the numerator, we get

lim\ﬂ-i-cosx —1_ i [(\/2—!-0053:— 1) x (\/2+cosw+1)]
X7 (TC—X)2 o (m— :c)2 (V2 +cosz +1)

Let us simplify the above expression, we get

. 2+cosz—1
zx | (x— )2 (VZF cosz + 1)

; 14 cosz
= lim 5
-~ [(w— z)” [v2+cosz + 1] ]

Now,letx=mn—h
Whenx=mn,thenh=0

So,
) 1+ cos(m — h)
= lim
b0 | [r — (w — h)]? [\/2 + cos(m — h) + 1]
A 1—cosh
=li —0)=—- 7]
15 | P2 —cosh 1 1]] s
Let us simplify further,

2sin?(4)
= lim .
h0 | 4 x 2 [\/2 —cosh +1]
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sin % 1
= — lim X -
2 h0 % (V2 —cosh +1]

Now, substitute the value ofh. we get
1
(\,f 2—cos0+ 1)

5 X
1 1
5 x

i1

N2-cosx -1

. The value of 1121 (m— \:)2 -

| =
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EXERCISE 29.10 PAGE NO: 29.71

Evaluate the followmg limits:

lim il
x—0 \."4-%-X -2
Solution: o
Given: |y —— —1 "
Thelimit x—0 J4+x —2 itn o =]
When x = 0, the expression x_0 \/m _ 2 assumes the form (0/0).
So. . 5% -1

AsZ= 11111 s Aix D

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

(5% —14+x+2
Z =1lim———
x—0 (\,4+‘c) —22
5%-1 Vaix+2
= lim— =
x-0V 44x—2 Va+x+2

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

. (53%—1narx+2
Z = llm——( )
x—=0 4+x—4

- (5% —1/4+x+2

x—0 X

By using basic algebra of limits, we get

- hncl) - )xlin})\/4+x+2={\/4+ +2}1imu
_ X X X—
s (5*-1 (a —)
li =1
=4;1cl—r>g x  [By using the formula; =0 = B a]
Z=4log5

X
* The value of }c—~0\44+ -2 = 4log5
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. log(l+x
]_un #
9, x>0 3= 1
Solution:
Given: [im log(1+x)
Thelimit x—0 3* —1 . log(l1+x)
When x = 0, the expression x_l,%] 3x _1 assumes the form (0/0).
So,
. log(1+x)

AsZ = x—0 3%-1
Let us divide numerator and denominator by x, we get

log(1+x) “mlog(1+x}
Z = lim—#&— = *=2-x {byusing basic limit algebra}
= s
. (a¥-1)
. lim——=Iloga
[By using the formula: x-=0 x & ]
1
g i log(1+x) 1
~Thevalueof M=, 7 = log3
X X
, . B ta T —2
lim R

3. x—0 X~
Solution: X, .-X =

. . a T a —_—
Given: |im = X X A
The limit X0 X~ im agra  —.=
When x =0, the expression x—0 % assumes the form (0/0).
So,

e a¥+a¥-2

AsZ=x-0 x*
e sa X (a®™=2a%+1)
J !cl—{% x?
. (a®%-2a%+1)

= LI_IE% a¥X x2

o
x=0 a*x* fByusing (a+b)*=a?+bl+ 2ab}
Let us use algebra of limit, we get
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1 (*"““1)2 I
, — )
b= xl—l}(l) x \cl—I-TC]) -

[By using the formula: ll_pg . —loga

_ (loga)* 5 = (loga)?

]

" a*+a*-2 a )2
. Thevalueof M~ 3 = \loga
X
.ooa -1
lim .n=0
i x—»0 p™ _
Solution: m g
Given: n=0 m
Thelimit x—0 pH™ _1 . oda =

. .n=0
Whenx =0, the expression x—0 pH™ _] assumes the form (0/0).
So, let us include mx and nx as follows:
am"—.L

mx
_ lnn bnxm}_l }cl—l?g) _{p}_n
= —llm—ﬂ-‘L_l
n
x-0 nx
By using algebra oflimits, we get
mx __ 1
lim -
7 — Mx—0 mMX
- n bnx =
lim
x—0
li =7 =loga
1m =
[By using the formula: x—0 x B ]
m loga N0
Z = n logh’

a™—1 mloga
-'-Thevalueof}‘l_l,]})bnx—l nlogb’n¢0
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X X
.a +b" -2
lim ———
5, x—0 X
Solution:
Given: a-+b* -2
L., o ———— X b _n
Thelimit x—0 X fis a - +b —2
When x =0, the expression x_,0 X assumes the form (0/0).
So,
AsZ = lim
x—0 X
. a¥—1+b*—1
= lim———
x—0 X

By using algebra of limits, we get

a*+b¥-2

7 = lim*=2 + lim >
x—=0 X x—0 X
lim @Y _ loga
[By using the formula: x—-0 x ]
Z=loga+logb=Ilogab
& .a"er"—z_1 "
» The value of xo0 B o
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EXERCISE 29.11 PAGE NO: 29.71

Evaluate the following limits:

X
lim (I—EJ
1, *=7 T

Solution: v
. 5 y X

Gven: iy |1-2

Thelimit x—z T

Let us substitute the value of X = x directly, we get
lim(l—f)n - (1—3)“= (1-1)"=0"=0

Z = x->mn L L

Since, it is not of indeterminate form.

Z=0 ) ™
~ The value of }clﬂ(l_w_r) =

lim {1 - 'ran"""I }1. -

2. x—=0"
Solution: 19x
Given:  lim {1 +tan™* |
Thelimit x—-0" J
Let us use the theorem given below
If lim f(z) = lim g (z) = 0 such that lim /(=) exists, then lim [1 + f(:r)]# — olim_ f(z) .
T ra za g z) Faa Q(I)
So here,
f(x)=tan?Vx
g(xX)=2x
Then,

2% . ftan?/z
lim {1+tau‘(’?} — EL_}ou( o7 )

x—=0"
 gtm (tanﬁ) y (ta.nﬁ) » 1
z—0' J/z NG 2
:elxlx%
= e

!
®

1:2%
. Thevalueof lm {1 + tan\E }

x—0"



WWW.edllgl'OOSS.COIIl

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 11 Maths
Chapter 29 — Limits

lim (cosx)" "

3. x>0
Solution:

Given:  lim (cosx)' ¥%%
The limit x—0
Let us use the theorem given below

If lim f(z) = hmg(.r) = 0 such that lim /(=) exists, then hm 1+ f(:z:)];‘*_J =i (z) g
ra ra g(z) g x)

So here,
f(x)=cosx-1
g(X)=sinx
Then,

cosxt — 1
. _1nx — ellm _—
lim (cosx) z—0 e

x—0
w S op
. —2sin” =
=0} 9gin 3 cos

im £X
=i (~tan 3)

sinx

~ The value of hm (COSX) =1

] " 1
lim (cosx +sinx) *
4, x—0

Solution:

GIven: iy (cosx +sinx)' ™
Thelimit x—0

Let us add and subtract ‘1’ to the given expression, we get
lim [1 + cosz + sinz — 1]
)
Let us use the theorem given below

If lim f(z) = hmg(:r) = 0 such that lim f(z) exists, then lim [1 + (;r)] 0 = elim f(‘t).
T ra (](-l') winy 9(13)

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



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 11 Maths
Chapter 29 — Limits

Then,
; . ; x — B cosx +sinx — 1
lim (cosx +sinx) * = €™,
x—0 T

Upon computing, we get

sinx (1—cosz)

» e T
o lim (5111.]: 2 sin %)

b | rol =

= _lim (sin;r 2sin()><sin(§))

€
r—0 I
T X 5

Now. substitute the value of x. we get

—el1-0
—el
=g
. ORI W Y (-
lim (cosx —sinx)
~ The valueof x—0 =e

lim (cosx = asin bx)!s
5- x_)D

Solution:

GIVEN: i (cosxX = asin bx)!*
Thelimit x—0
Let us add and subtract ‘17 to the given expression. we get
I
lim [1 + cosz + asinbax — 1]~
)

Let us use the theorem given below

) . Lo
If lim f(z) = lim g (x) = 0 such that lim f{, exists, then lim [1 + f(x)]# = elim ;
I ro1 roa g __1‘) r a ) q(.t)

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

gx)=x
Then.

i COS sinbr — 1
lim (COSX ~asin bx)lx - 6_1;120 oS + asin bxr
x—0

Let us computenow, we get

T
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fheo lbxasinb:): (1—6081‘)]

e —
r—0 b.’ll T
. R
Y absin bz 2sin” 5
elim _ 2
r—0 b$ T

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

lim (cosx + asin bx)l*
~ The valueof 4, ( o) =g



