RD Sharma Solutions for Class 11 Maths Chapter 29 Limits

; X
lim —
:!{%IZI| X | .
1. Show that does not exist.

Solution:

Firstly let us consider LHS:

lim (i)
r—0 |-IT

So.letx=0—h.where,h=0
. X _
im— _ lim (u_h)

x—0| X | h—0 \ |0 — hl
—h
= lim | —
30 ( h )
=-1
Now, let us consider RHS:
H
lim u
x—0" |*'1:|

So.letx=0+h.where. h=10
X 0+h
lim— = |im ( )
x=0xX|  hso \ |0+
= lim ( )
f:.—m

SinceLHS -Tf RHS
S Limit does not exist.

[-:»; 3x=2

2.Find Kk so that ]1111 f(x) may exist, where f(x)= ]X K x -

Solution:



Firstly let us consider LHS:

lim f(x)
r—2

lim f(z) = lim (2z + 3)
r—2 T2

So,letx=2—-h, whereh=0
Substituting the value of x, we get

lim [2(2 — k) + 3]
h—0

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

lim f(x)

r—21

lim f(z)= lim (z+ k)
z—21 z—21

So.letx=2+h.where.h=20

lim (2+ h+ k)
h—0
=>2+0+k=2+k

Since, Limit exists, LHS = RHS

7=2+k
k=7-2
=5

S~ Valueofkis 5.



.1
lim — .
3.Show that ;. doesnot exist.
Solution:

Firstly let us consider LHS:

1
lim ( — )
r—l T

So.letx=0-h.whereh=10

m (=)= fim (1
lim () = tim (52 )

= —0
Now, let us consider RHS:

lim (l)
0t N T

So.letx=0+h.whereh=20

I 1y 5 1

im (— )= S

0" N T hliﬂ] (l}+h)
— 0o

Since, LHS # RHS
~ Limit does not exist.



3x
-
4.Let f(x) be a function defined by £(X) = 1 | x[+2x
0 .x=0

L

Show that ]jllln f(x) does not exist.
A

Solution:
Firstly let us consider LHS:

) 3z

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

i s = 7]
eo L[ +22 ] noo |—h|—2 R)

[

hoo | b —2h
L [-3h
" ho0 [—_’J
=3

Now, let us consider RHS:

) ( 3z )
Im | ——
x—0" |-E + 2z

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

) ( 3z ) 3h
lim {| —— | = lim | —
r—0t \ |T| + 2z h—0 ( \h +2h)
5 3h
T a0 \ht 2k
Since, LHS # RHS

~ Limit does not exist.

{X +Lifx =0 _
.Prove that lim f(x) does not exist.

5.Let f(x) = .
© ]\X—Llfx <0 x—0

Solution:
Firstly let us consider LHS:

lim f(x)

x—+0



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

im f(z) = li11{1 (0—h—1)

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

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

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

! r—

=lim (0+h+1)
h—0

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

EXERCISE 29.2 PAGE NO: 29.18

Evaluate the following limits:

x?+1

lim

1. x=1 x+1
Solution:
Given:

o oxT+1
lim
i—l x+1]
Let us substitute the value of x directly in the given limit. we get

X"+l 1241

.+ The value of the given limit is 1.



22X +3x+4
lim —
2. x=0 X; 4 3}; 4 :
Solution:
Given:

o 2x"+3x+4
lim —
=0 - +3x+2

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

i 2% T34 2(0%) +3(0) +4
x=0 x? +3x+2 02+ 3(0)+2
=4/2
=2

‘+ The value of the given limit is 2.

I N2X+3
5 lm ——

"3 X +3
Solution:
Given:

lim ﬁ

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

N2x+3 _ 2(3)+3

lim

x—3 X+3 3+3
=9/6
=3/6
=1/2

.. The value of the given limitis 1/2.



vl
I
oo

lim
4. v \/}z
Solution:
Given:
. X+8
lim

Kx—l

B

Let us substitute the value of x directly in the given limit, we get
. X +8 Aia

lim =v1l+8

X—l X 1

Q_l

-1%

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

i Y2

5. x—=a X +a
Solution:
Given:

i Y22V

=32 X +a
Let us substitute the value ofx directly in the given limit. we get

'\/g_'\/‘g — y"E‘l‘\."E

lim
=1 X +a ata
_ 24a
-~ 2a
1
=%

*. The value of the given limitis 1/Va.

EXERCISE 29.3 PAGE NO: 29.23

Evaluate the following limits:



2x"+9x -5

lim
1. x5 X+S
Solution: i
Given: 2X°+9x—5

Thelimit 1.

By substituting the value of x, we get
2X"+90x—5 _ 2(=5)*+9(-5)-5

s

lim = <5)+5
A= X+3 50-50
T (-5)+5
0

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

lim_ Tlm—
i3 yLs 5
o 2X° + 10x—x-—5
= lim
H——5 ¥+ 5
O 2x(x+5)—-(x+ 5
= lim
x——5 ¥+ 5
C(2x—-1D+ 5)
= lim
x—=—5 X+ h
= lim2x—1
X—=—0
=2(-5)-1
=-11

. The value of the given limitis — 11.

X" —4x+3

lim —
2. x53 x* —2x -3
Solution: )
Given: X" —4x+3

Thelimit 1% 353



By substituting the value of x, we get

’ XT—4x+3 _ (@7-a@+3
I s O
. 12-12
(-9 +9
0
0

[Since, if is of the form indeterminate]

Bvusing factorization method:

. X" —4x+3 (x*—4x + 3)
lim ——— = lim
=3 - —2x —3 =x=3 (x*—2x—3)

— 1
3 (x2—3x + x— 3)

O X(x—-3)—-1(x—3)
=x—%13mx(x— 3) + 1(x—3)

 (x-3)(—-1
= lim
X33 (X— 3)(){ + 1)
I (x—1)
X+ 1)
(3-1)
T3+ 1)
=2/4
=1/2
~ The value of the given limit is %%.
_x' -8l
lim ———
3. x=3 x- -0
Solution:
Given: xt_381

it —_—
Thelimit 3 o



By substituting the value of'x, we get
4
X —&1 _ (3)%—81

lim — —
x=3 x- -0 (3)2-9
_ s1-81
(-9} +9
0

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

4

. x =81 (x*—81)
lim ——— = lim——=
=) x -0  x-3 [:I’s’.2 — 9)
y x*—3%)

i (X2 32)

y (x*)* - (3%)?)
= lim
x—3 (x2—3%)  [Since a-b2=(a +b)(a-b)]

So.
C(xF-3%)(x* + 39)
= lim
X—=3 [:I’s’.2 - 32)
= lim(x* + 3%)
H—=3
=324+ 132
=18
‘» The value of the given limit is 18.
e
lim 3}—8
4. =2 4 — 4
Solution: 3
Given: ... I” —8

Thelimit ;9 .2 _ 4

By substituting the value of x, we get



) (2)*-8
lim 3—_8 T @2-a
r—2 :;i:'-';. A
8-8
T (@)-a
0
0 [Since, it is of the form indeterminate]
Byvusing factorization method:
lim =8 _ i & —8)
1272 —4 SN -9
x3—2%)

x—2 m
C (x—2)(x* + 27 + x)
:x—!}?IH (x + 2)(x—2)
[By using the formula, (a*-b%) = (a-b) (a2 + b2+ ab) & (a’-b?)=(a+b) (a-b)]
o (xT+ 27 + x)
(22 + 2% + 2(2)

(2 + 2)
3.4
(4)
=3
.. The value of the given limit is 3.
. 8x +1
lim
S, x--12 2x+1
Solution: 3
8x” +1

Given: lim
Thelimit x—-12 2x +1
By substituting the value of'x, we get

8 +1  o(-2f 41
T o2(-3)+1
-1+1

1+1

lim
x—-12 2x+1]

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



Byv using factorization method:

3 8x? + 1
. 8x +1 li
= llmn
xl—lrl—l%i 2x +1 ""‘% 2x+ 1

(2x)° + (1)°
2x + 1

[By using the formula, a3 +b? = (a + b) (a2 + b? - ab)]
(22 + D((2x)* + (1)*P—2x)
1

= lip 2% + 1

K—=—

= lim(2x)* + (1) —2x

K—=—=

_ a2y 2_ oL
= Q5% + (D -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:



lex+x® —1

T

Solution: \/—3
Given: lim l+x+x" —1
Thelimit x—0 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.

Let us rationalizing the given equation, we get

VTR RN -1 (TER R - DIFRTR D)
Jm X e X (VI+x+x2+1)
[By using the formula: (a+ b) (a-b)=al-b?]
1+x+x* -1
T T 1 1)
X(1+x)

=i
YI—I*IE'X(\,’I +x+x2+ 1)

(1+x)
= lim
=0 (VI+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

.o 14x+x® —1 1
lim =
x—=0 X 1+1

~ The value of the given limit is V5.

him
2. x—=0 A+ —fa—x
Solution:

Given: ]_11]1
Thelimit x—0 \fa + x —~fa —x

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

-X

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



y 2X y 2X (Va+x++a—x)
im = lim
x~0ya+xX —ya—x =x0(ya+tx —va—-x)(Vat+tx+a—x)

[By using the formula: (a+ b) (a-b)=a?- b?]
 2x(ya+x++a—x)
= lim
x—=0 at+tx—a+x
2x(ya+x++Ja—x)

= lim

x—0 2X

- (Wat+x++a—x)
= lim

w—0 l

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 —_ Y = "E +
x—0Vatx —/a—x v v

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

n

d

3 9]

. a-+xX —a

lim »
3. x50 -
Solution: > >
Given: 1 a +X —a
The limit x_.p x°

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

. vaz+x? — a . (Vaz+x? — a)(va?z+x? + a)
im = lim
x—0 x?2 x~0 X2 (Vaz+x2 + a)

[Bv 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
"M Eie )




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

[ -1 2z
. _yat+x® —a 1
lim —— =
x—0 X a+a
1
" 2a 1

* The value of the given limit is 2a .

 Nl+x—A1-x

lim
4, x—=0 2y
Solution:
Given: 1 VIFX-V1-xX
Thelimit x—o0 2%
We need to find the limit of the given equation when x == 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

VTFE -9 (Vitx -ya@-» ) (Vitx +{0-0)
im = lim
x=0 2x %0 2x (\,m-l-\f(l—x))
[By using the formula: (a+ b) (a - b) = al - b?]
I 1+x—1+x
= lim
x_'DEX(\."l-FX +V’(1—x))
y 2X
= lim
""sz(ﬁl+x +V’(l—x))
1

= lim
=0 (JTFx +(1-%)

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

Vitx —/(1—x) 1

lim =
x—=0 Zx 1+1

1

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



lim —'3_X —1

S, x=2 2_x

Solution:

Given: lim 3-x-1

The limit x—2 2_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

r v3i—x —1 I f:w —X —1)(v3—-x +1)
im——— = lim
x=2 2—X x~2  (2—X) (V3—-x+1)
[By using the formula: (a+ b) (a- b)=a’- b?]
(3—x—1)

= lim

x=2(2—-x)(v3—x +1)

(2%

im

=2(2—xX)(vV3—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

f3—x -1 1
lim 2 =
x—2? 2—X 1+1

= The value of the given limit is %%.

EXERCISE 29.5 PAGE NO: 29.33

Evaluate the following limits:



(x+2)" —(a+2)""

lim
1, X4 X —A
= lim
Thelimit x—a X—-a < 59
(x+2)""—(a+2)
: m

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

. (x+2)%% _(as2)3/2

lim
Solet, Z=x-a x—a

n_y.yn
lim & —20 _ a1

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)5/2

lim

= x—+a x—a

(x+2)%/2 _(a+2)5/2
F=x—=a x+2—(a+2)
Letx+2=vanda+2=k
Asx—av—k

S0.

5/2 _n.5/2
lim (0 i L b
Z=v—k y-k
@ -@" .
- lim ———— = na®
By using the formula: x—a x-=

5
21
z

ra | L

7z =

s 3
=3k

2

5 2
ZE[:E.‘FE)E

(x+2 ]EIZ —{a+2:|5'“fz

lim

» X3 x—a

= 3
=§(a+2ﬁ



x+27** —(a+2)"”

lim

7, X—a X —1
Solution: 5 2

3/2 3/2
Given: i (x+2)"" —(a+2)
The limit | X —1 - 3/2 - 3/2

ﬁmﬁx_i) “(a+2)
When x = a, the expression x—a X —a assumes the form (0/0).
lim &2 )32 _(a+2)3/2
Solet, Z=x—a x—a
() -7 — n-1

lim na

Byv using the formula: x—a x-a

Since, Z is not of the form as described above.
Let us simplify, we get

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

lim

= wx—=2a X—a

Z: X — 3 K+2—I:H+2:]
Letx+2=yandat2=k
Asx—ay—k

lim 920
Z=yv—-k vk

liIH M — nan—l
By using the formula: x—a x-a
3 E—l
— - 2
~ 3
2
3 2
=3 (a+2)z
X afz_ a 3z
lim &7 @) 3 Ne)
S H—a Xx-a 7
]
o (1+x) -1
]nn%
3. xea(l a4 X:l' _ 1
Solution: 6
Given: 1+x) -1

Thelimit x—a(]+x)% —1



_ (1+x)° -1
When x = a, the expression xﬂjﬁ (1+ X)E _ 1 assumes the form (0/0).
B_
im () 1

Solet, Z=x—all+x)?*-1

(1+a)°-1 {{1+a]2}3—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)]

[A+a)*-1{{(1+a)*+(1+a)®+1)

Z = {1+ﬂ-]2—1
=(1+a)*+ (1+a)*+ 1
=1+1+1
6
o (I+x) —1
lim ( ),} =
x=a(l+x)" -1
27 2T
. X7 —
lim
4, x—a X —A
Solution: 37 37
Given: . X —a 27 2y
Whenx=a, theexpression xsa x_g  assumes theform (0/0).
2T _ .27
lim =——
Solet,Z=x—-a x-a
n_,_30
lim & =& _ 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

1{2 a"'?_az,-"'?

lim

= x—=a X—a
n_ .40
. lim M — Ilan_l
By using the formula: x—=a x—=a




37 507

. X —d
].1111 =7 37
5, X2 ¥ ' —a°
Sqluﬁun: LT
Gwen:  pm = 517 _ 5/
Thelimit x—ax?7’ 27 ;% 74
When x = a, the expression x—ax2'7 _ 42'7 assumes the form (0/0).
lim X ="
<0 ].E'T_. 7 = x—ax2/7—a2/7
() "-@)" _ n—-1

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 s
\ X7 —a7
lim —

Let us divide the numerator and denominatorby (x —a). we get
5727
lim =2~

X—ayxr_a7

L= x-a
By using algebra oflimits, we have

lim 8=E" _ a1
So now again, by using the formula: x—~a x-a

5
5 =—
—a7 1

na

2z E—J_

Z=7

7
_2
5a 7
_E
2a 7

P
=—a';r
2

5 5
. X7—aT 3
lim =——==-a
2 2 2
M -t

=11

EXERCISE 29.6 PAGE NO: 29.38

Evaluate the following limits:



o (B3x-D(4x-2)
lim
L= (x+8)x—1)

Solution:

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

Let us simplify the expression, we get

C (3x—1(4x-2) _ (12x*—10x+2)
lim = lim
x—eo (X+8)(x—1) x—e (X?+9x—8)
12-24 2
= lim 9 8
T\ 1+
When substituting the valueofx as x — o and% — 0 then,
12—-0+0 '
a 1
=12

3x° —4x° +6x—1
i

lim

3, x=® 2T+ X —-5x+7

Solution:
Given: iy _
Thelimit x—= 2%~ +X- —5x+7
Let us simplify the expression, we get

3x° —4x° +6x—1
3

4 6 1
1,3ﬁ—4ﬁ+6x—1 ' 3—xtxz %3
im = lim
x—oo 2X3+ X2 —-bx+7 K—'WE_I_E_E_I_l
2 3
X x* x3
When substituting the valueofx as X — and; — 0 then,
3—0+0-0
2+0-0+0

=3/2

. 3x*—ax*4+ex—1 3
lim———m =

S x—oo 2x%4xT—5x+7 2



. 5x° -6
lim

Solution: 3
— . 53X -6

Given: |jmjm = —

Thelimit x—= {9, 44

Let us simplify the expression, we get

. Bx*-—-6 . — 33
lim ——— = lim
x== (9 +4x6) x== [ 9  4x°
Getxe

6
= lim @

X—oD 9
o+ 4

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

. ¥ 3
lim —=-
F K00 (9+4x%) 2

lim X~ +ex —X

4, iox

Solution:

GIVe:  1im x® +cx —x

The limit x—«x

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

[wr2
—— — VXZ+ X+ x
lim x> +x —x = lim (vx2+ cx—x). —
K—+co X—sco VXZ+cox+x

y (x* + cx —x?%)
= lim
x=oo X2+ X +X

(9:4

= lim
x=oo X2 + X + X



By taking ‘x’ as common from both numerator and denominator, we get

. C
= lim

K—s 00 || C
l+§+ 1

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

1+1
_t
T2
limyxZ2+ccx—x= g
A
hmx+1-— x/{;
& x—x
Solution:

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

On rationalizing the numerator we get,

11 I
VX+ 1 +4x
limvx+1—+yx=1lmvVx+1—x
Koo K—» oo (\,,.X-F 1+\."E)
o (x+1-x)
= lim ——
K= oK +1+ \."E
. 1
= lim | ———
x— o \\x+ T+ X .
When substituting the valueofx as X —» o and; — 0 then.
1 ;
T w
=0
lIimyx+1—+x=0

. XK—00

EXERCISE 29.7 PAGE NO: 29.49

Evaluate the following limits:



5111 3%

lim
1. =0 5x
Solution: ;
Given: [imy s111 3X

Thelimit x—0 5x
Let us consider the limit:

sin3x 1 sin3x
= —lim

lim

x—~0 5X 5x—=0 X
Now let us multiply and divide the expressionby 3, we get
11. sin 3x 3
= —lim X
5x=0 3x
31. sin 3x
= —lim
5x—0 3x
Now,put3x=y
3 siny ~ siny
=—-lim— lIim——=1
5y=0 ¥ [We know that,y~° ¥ ]
So.
_sin3x _3, siny
xl—I:Ii]IIII Ex Sy—0 y
5 1
==X
5
3
5
sin3x% 3

5 The value of x—0 5x

SN X

lim
7. =0 x
Solution: .0
Given: SINX
Thelimit x—0 x

T
We know, 1° = 180 radians

So,



X
X = ﬁl‘adians

Let us consider the limit,

' sin X
sinx® Tan
lim = lim 180
=0 X w—0 X -
Now let us multiply and divide the expressionby 75, . we get
T
i 180 X 180
= T
x—0 —_
7 X X180
SiIl—TrX
i 180
= Tgoum—mx.
180
Now, put——
PUligo =¥
T siny sin
lim lim—=1
" 18050 ¥ [we know that,>~0 ¥ ]
' sinx®_ T . siny
31_1.12‘. e 18[} y—=0 ¥
T 1
=— X
18[}
T
180
sinx _m
. The value of x—0 x 180
Xz
]11115
3. sinx”
Solution: 2
Given: im X

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

xz 1 1
11m
¥

Now,putx® =y



1 1

Llﬂglm N IHTI.? liIn —SHIF — l
x2  y=0 Y ['We know that,Y~® ¥ ]
1
1
:] . <2
. The value of LI_I.]E‘. zinx® 1
. SINX COSX
]111%'—
4. e 3x
Solution: .
Givern: lim S X COSX
Thelimit =x—0 3x
Let us consider the limit
. SINX COSX .
lim— 11. sinxcosx
=—]lim———
x—0 3X 3x—0 X
1 ssinx
= —lim (—) COSX
x—0 X
We know,
limA(x).B(x) = limA(x) x lim B(x)
x—0 x—=0 x—0
50,
1 sinx ~ sinx
=—lim—— x limcosx lim—=1
Ix=0 X x—0 [“‘W’e know that, x~0 X ]
~ sinxcosx 1
lim——— =—x 1 x cos0
x—=0 3x
1
=—x1x1
3 [Since, cos 0 =1]
1
3

li sinxcosx 1

im—————=-
5 The value of x—=0  3x 3



: . 3
3smx —4sin x

lim
x—sl]
5. "7 X

Solution:
Given: lim
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 _ sin3xx3
lim = lim
x—=0 X x—0 3xX

s5in 3x

: . 3
3smx —4smn x

= 31
0 3%

Now,put3x=y

~ siny ~sin
=3lim— lim—=1
y=0 ¥ [We know that,¥~? ¥ ]

~ 3sinx— 4sin®x 3 1im Y
lim =olll
x—=0 X y=0 ¥

I Isin x—4sin® x

=3
5 The value of =—0 X

EXERCISE 29.8 PAGE NO: 29.62

Evaluate the following limits:



2] A

— XJTHIIK

Solution: - .
Given: hnlyL—XJMHK

Thelimit x—=/2\ 2 _
Letusassume,y = - —X
So.

m
X=2,y=0

=

lim (g — x) tanx =limytan (— — )

x—Tr/2 y—0 2
sin (g — }f)
= “”}.Fﬁ
}"—' —_—
cos\z Y [We know that, tan = sin/cos]
. Cosy
=limy—
y—=0" siny

Upon simplification, we get

. ¥
=limcosy — lim——

y—0 y—=0siny
Substituting the valueofv =0, then
0
=cos0 — Sino
=1—-0
=1

*. The value of LI_I% G & X) =1

. sin2x
him
2. x=T 2 COsX

Solution:
Given: lim
Thelimit *—7'2 COSX

31 2%




We know, sin 2X=2s5inX.COs X
S0,

~ sin2x ~ 2sinxcosx
lim = lim
x—=m/2 COSX X2 COsSX

Upon simplification, we get

= lim 2sinx

Xx—=m/2
Substitute the value of x, we get
5 si s
= 2sin—-
2
=2x1
=2
li sin2x -9
~ The value of x_l.ﬂ}g cosx
. cos™ X
lim ——
3, x=12] —smx
Solution: 2
COs™ X

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

= lim 1+ sinx
x—=m)2

Now, substitute the value of x, we get

1 + si I
= sin—
2

=1+1
=7

=

lim cos"x _ 2
~Thevalueof /2 1-sinx




. ~1—co0s6X
lim

4 3N2(n/3-x)

Solution:

. : ~J1—co0os 06X
Given: lim

The limit *~732(7/3-x)

We know that. 1 —cos 2x = 2sin’x

So.
" V1 — cos6x . v2sin? 3x
im————=1lim———
i T

<1v2(3-x) *3v2(3-x)

y V2sin3x
=1lim ————

i
~5V2 (5 %)
~ sin3x
= lim
T

)

_ 3sin3x
= lim

We know that. sinx = sin (1 — x)

So.
~ W1—cos6x _  3sin(m— 3x) ,
lim ——— =lim . sinx
2 (_ _ x) e m—3x lim— =1
3 3 3 [We know that, =0 X ]
=3
V1— cos6x

lim—————=
. : T
*. The value of x=z V2 (§ — x)

CO5X —C0s54

lim
5_ E—a x—4a
Solution:
Given: [, SO8X —c0sa
Thelimit x—a X —a
We know that,

A—B A+ B
::DSA—CDSB=25111( 5 )5'111( 5 )}




By substituting in the formula, we get

COSX — coSa | (—2 sin (X 42_ a) sin (X; a))

lim———— = 1lim
K—a X¥x—a X—a X—a
X—a
. X +ay . 3
= —2lim sin lim sin
Xx—a d X—a Xx—a4d

Upon simplification, we get

. a + a 1
=-2 5111 111115111 X =
X—a 2
1
= —2s5ina Xx1x—
2
= —sina

COSX—CO0Ssa

. lim———— = —sina
S Thevalueof 155 x-a

EXERCISE 29.9 PAGE NO: 29.65

Evaluate the following limits:

l1+cosx
lim——

1. *=7 tan” X

Solution:
Given: lim 4

Thelimit =—=7 tan" x lim l+cosx
When x =7, the expression x—= tap- X assumes the form (0/0).

So. let us multiply the expressionby cos?x

l+cosx [{l—l—ccrsm] 5

11111— lim ¥ COS :,r:]

A=t ofan” X o

_ [l[l—i—ccrsa:] 2]
=lim | ————— X cos"

sin”

row | 1 —cos?x
Upon expansion, we get
(1+ cosx)
[ (1 —cosx)(1+ cosx)

] [ cos’ x }
— lim |[——

z—w | (1 — cosx)

= lim
L—r

)4 EDEZ $:|



Now, substitute the value of x, we get
2

o COs5™ T
" 1—cosw
2
_ (-1
1-(-1)
B 1
T2
I l+cosx 1
m——=
. cosec’x -2
lim
<5 cotx —1
2. 4
Solution: . cosec’x — 2
Given: 1l 1 2
The limit x_:,-I- cotx — lim cosec x—2

When x = /4, the expression ;H.% cotX —1  assumes the form (0/0).
50,

. cosec’x—2 )
lim 1 lim [1+mt ;1:—2}
Tocotx — =
E—— x ~ : 5 5
3 25 | (cotz—1 [Since, cosec?x =1+ cot?x]
g cot?z —1
N II_I}I; cotz— 1
Upon expansion, we get
’ (cotz — 1) (cotz + 1)
— 11m
PN (cotx — 1)

Now, substitute the value of x. we get

¢ 241
OE—F

C
2

cosec x —2

s The valueof lim
I cotx—1
4

Il
[



cc-tzx—3

lim
crcosecx —2
3. 6
Solution: lim cot"x—3
Given: = - 2
. Tcosecx—2 4. Ccot"x-—3
Thelimit 7% lim A
When x = 7/6, the expression x—= COSCCX — = assumes the form (0/0).
. cot"x—3 i )
lim —— _} cosec T — 1 — 3}
T cosecx — 2 — um
A—— x cosectr — 2 : - N
6 s L [Since, cot?x = cosec? X - 1]
[ cosectz — 4
= llm E——
z2 | cosecx — 2
Upon expansion, we get
) (cosecx — 2) (cosecr + 2)
= lim
z—+3 (cosecx — 2)

Now, substitute the value of x, we get

T
:casecE + 2
=2+2
=4

cot’x -3

.. The value of 1111} - 5, =4
<= cosecx —2
]



2 —cosec’x

lim
1t l—cotx
4. _]-
Solution: I 2— coseczx
AN 1un 2
Given: T ]1_cotx 2—cosec’x

Thelimit *—7 lim
Whenx = 7/4, theexpression x— 1-CotX  55umes the form (0/0).
So.

~_ 2 _
i 27C0SeCX o (14 cot?e)
= lim
T3

x—:~;_' l1-cotx 1—cotx

i ] [Since, cosec? x =1+ cot?x]

) _l—mtz.’r]
= lim | —————
= | l—cotx

Upon expansion, we get
) [{1 —cotx)(1+ Cotﬂ:]]
= lim
T—+X (1 —cotx)

Now, substitute the value of x, we get
T
=1+ cot (—)
4
=1
=2

2 —cosec’x

Il
[

*. The value of lim
x> l—-cotx



o oad2+cosx —1
lim

5. K—T (ﬂ:_x)j

Solution:

N . AJ2+cosx —1
G’l‘.-’ﬁ'ﬂ. 11111 ~ \/ﬁi
Thelimit =7 (T—X)~ lim 2+cosx —1

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

o APrcosx o1 [ (VEFesE 1) x (V2T ez + 1)
=t (r-x) 77 (r—2) (V2 cosz +1)

Let us simplify the above expression, we get

) 24+cosx—1
= lim 5
I"T[{?r—a:} (ﬁ?—l—cus:r-i—l]]
) 1+ coszx
= lim 5
o | (m— x) [«JE 1 cosx+ 1]

Now.letx=n-h
Whenx=rm,thenh=0

So.
_ 1+ cos(m— h)
= lim
0 | [ — (7 — h))? [\/2 Teos(m — ) +1
i 1 —cosh _
= lim rcos(m—60) = —cosf
R0 _h2 [fz—cosh—l— 1]] { ( ) ;
Let us simplify further,

9 sin? (%)
= lim

R0 | 4 x B [\/2 —cosh + 1]



. 2
1 511 — 1
= — lim 2 X —
2 b0 u [v/2—cosh +1]
Now, substitute the value ofh, we get
1

{\HZ —cos0 + 1}

v2+cosx -1 1

*. The value of }1{12} (n-x)° 4

EXERCISE 29.10 PAGE NO: 29.71

Evaluate the following limits:

lim Sl
L =0 J4+x -2
Solution: 4
Given: 4 -l

m —
Thelimit x—0 \f4+x -2 1, 5% -1
Whenx =0, the expression x—0 ,fq4 + x — 2 assumes the form (0/0).
So 5* -1

i — m —
AsZ x>0 JA+x 2
Now. multiply both numerator and denominatorby V(4+x)+2 so that we can
remove the indeterminate form.

(5% -1 a+x+2

7 = lim

2
x=0 [(3+x) -22
5% Vad+x+2

= lim—— —
x—0 v E+x—2 V& +x+2



{Bvusinga’-bi=(a+b)(a-b)}

, 5% 1) dtx+2
Z = 11111;

w—0 d+x—4

— lm (5% —1p/a+x+2
x—=0 X

Byvusingbasic algebra oflimits, we get

=X_ ¥ _
7 lim G s limyEFx+2 =&+ 0+ 2}lim&=2
- x—=0 X x—0 x—=0 X
. (5%-1) . (a¥-1)
PEL: [By using the formula; = =log N
Z=4log 5
5%~
. The value of Ll_x}a V-2 4logh
. log(1+x)
lim —
5. x—0 3% ]
Solution: )
log(1+x)

Given: ]jlll - )
Thelimit x—0 3* —1 i log(1+x)

When x= 0, the expression kﬂ% 3% _1 assumes the form (0/0).
So. }

lim———
As Z=x-0 3%-1

Let us divide numerator and denominator by x, we get

logi1+x) iy 128X
Z = lim—#5— = =25~ {byusing basiclimit algebra}
0 Jim
K—lj
- lim&—2 — 1052
[Bv using the formula: x—0 x & ]
1
log3 log(1+x) 1

 The value of Li_I}g, 3x — 1 log3



X —X -
. d —4d — <
lim .
3 x—l X
Solution: I
Given: lim — X, X A
The limit *—0 X" lim a ta —4
When x=0, the expression x—0 X2 assumes the form (0/0).
So.
lim 22

AS 7Z = x=0 x?

a *(a®-2a%+1)

= lim
x—=0 =2

. (a®®-2a%4+1
= }._-1_1:%{ a¥ 2 :
= im &2
x—0 a'x® [fByusing (a+ b} =al+bli+2ab}
Let us use algebra of limit, we get

a¥—142 1

lim (—) x lim—

FZ=x—=0\ x x—0a®
(a*-1)

[Bv using the formula: alcl_l.l.:} x log 3]
7 = (log a)za—ln = (loga)?
a*+a *—2

:. The value of LT,},T = (loga)®



X

. a -1

lim ——.n=0
4. x—l bn}' _l
Solution: —
Given: g, 2 -l _

Coim ——.n=0 m

Thelimit x—0 H™* _1 lim d n=0
Whenx=0, theexpression x—0 p™ _]  assumes the form (0/0).
So. letus include mx and nx as follows:

mx i
gME_q . ————Xmx
lim gH—

x—0 XNX
X

Z = lim

x—0

nx_ =

bl
m .,

= —lim 5%,
n 1
w—=0 nx

Byvusing algebra of limits, we get

qmx _ 1
lim———
My mx

bnx -1

n li
1111
:\{—0-0 I]X

. [a¥-1)
[By using the formula: x-0 x 083,

m loga
ZZE ,n=0
Z=mn loghb

o a™—1 mloga
. The value of LI_I.IE. brx—1 1 logb

=0



a-+b* -2

lim
5, x—=0 X
Solution: - %
A |
Given: a”+b" -2 _ _
., XL p% 9
Thelimit x—0 X lim a - +b -2
Whenx =0, the expression x_.0 X assumes the form (0/0).
So. . at+h¥-2
AsZ = lim
x—0 3
. at—1+b%*-1
= lim———
x—0 X

Byv using algebra of limits, we get

, a1 . b¥
z = Im==+ lm =
lim &Y — log a
[By using the formula: x~0 =x ]
Z=loga+logh=Ilogab
a4+ b*-2
*. The value of LI_I.]};T =logab

EXERCISE 29.11 PAGE NO: 29.71

Evaluate the following limits:

. X\
lim l——J
1. X—T ':"|:
Solution: T
S , X
Gven: ij |1-2
Thelimit x—= T

Let us substitute the value of x =  directly. we get
m R
; . T ) 11T 0T —
Z:LI_I}»E[(]' *r[) _(1 'r[) _(1 1) =0"=0
Since, it 1s not of indeterminate form.

M

=0 . X
~ The value of LI—IE: (1 B E) =0



lim <{1 + tan
2, x=l" {
Solution: 1/7%
Given:  lim {l—tan‘ﬁ}
The limit x=—07 '
Let us use the theorem given below

ﬂ}ux

If lim f(z) = lim g(z) = 0 such that lim exists, then lim [1 + f{z}]ﬁ = {'E!“;nw.
r—a z—a r—+a gz r—a g(x)
So here,
f(x)=tan2x
g(x)=2x
Then.

v2x . [ tan?/z
lim {l—tan‘f;} = EI;_,uu( or )

x—0"
 tim (tanﬁ)x(tanﬂ)xl
- Tz—0! VT NE 9
— Elxlx%
= /e

~ The valueof 11 I an = /e

x—07 *



lim (cosx)' 0%

3, x—=0

Solution:

Given:  Lim (cosx)"¥%®
Thelimit x—0

Let us use the theorem given below

1@
g(z)’

If lim f(z) = lim g(z) = 0 such that lim exists, then lim [1 + f{z}]ﬁ = elim

ra g(z)
So here,

f(x)=cosx-1

g(x)=sinx

Then.

. lsing — im [ €08 —1
lim (cosx) ™"* E:—}D( Snz
x—(

R 1.3'
- The valueof 1M (cosx) V- 1
11—l

im (cosx +sinx)'™
4, x—=0

Solation:

GIVel:  fim (cosx +sinx)"™

Thelimit 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

f(z)
g(z)

If lim f(z) = lim g () = 0such that lim exists, then lim [1 + f{z}]ﬁ — elim

r—a &

So here,

f(x)=cos x+sinx—1
g (x)=x

Then,



: ! Ux — | cosx +sinz — 1
lim (cosx +sinx) ™ e';“_“,u( )
x—l £

Upon computing, we get

lsina: {1—1:1}51‘]]

. 2 x
_ im [ sinz 2sin” 5
€rs0 -

2 )xsin(%))

_ lim sinL T Esin(
e
r—+0 T W %

] | B

Now, substifute the value of x, we get
—el-0
= el
=e

lim (cosx —sm:k:)
“ The valueof x—0 =g

lim (cosx + asin bx)!s
&5, x—=0

Solution:

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

lim [1 + cosz + asinbz — 1]*
z—

Let us use the theorem given below

fl@) . _ i
It 11111 flz) = llmg[I} = 0 such that lim exists, then lim [1 + {J:}]w —em —_

()
I q{_‘:} ! Ik { }
So here,
f(x)=cosx+asinbx- 1
gx)=x
Then.

lim | COST + asinbxr —1

lim (cosx +asin bx)l* = €,
x—l

Let us compute now, we get

&I



im | b xasinbz (1 —cosz)
— e B

z—+0 br -
_ Jlim absinbz  2sin® 3

r—+0 b$ T

Now, substifute the value of x, we get

i 1 i Ux
- The value of :s];]inn (cosx +asinbx)'™ _
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