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: 13. (bounded), 

(i) {0.2, 0.23, 0.233, 0.2333, ......}

(ii) 
1

1
1

2
1

n n n n� � � � � �. . ..{ }
(iii) {–1, –1, –2, –2, –3, –3, .....}

: 14. (greatest member), (least
member). :

(i) 1 1
3

1
3

1
32 3. , , , . . . .. .� �{ }

(ii) 2 1 2 1
2 2 1

3 2 1
4� � � �, , , , .. . .. . .{ }

: 15. :

(i) 
1
2

1
1

1
2

�
�

� �
n n n

...{ }

(ii) 
1 2 33

4

3

4

3

4

3

4n n n
n
n n

� � � �RST
UVW. . . .

: 16. 

1 1
2

1
3

1� � �! ! . .. . !n n
{ }

2.11 

:
5
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[(iv) : |[x] – x| < 1, [x] – x x > 0 0 –1 
]

7. lim sin
sinx

x
x�
�

0
1 lim

sin

sinx
x

x
�0

1

1

8. lim
x

x

x�

� � �
�� � �3

3 3

2 4 2

9. lim
x x x� � �

�2 2
1

2
1

4e j
10. lim cos cot

x
ec x x

�
�� �

0

11. lim
sin sin

x

x x
x�

�� � � �� �
0

1 1

12. lim . cot
x

x x
�0

4.11

lim
x a

f x
�

� � � l a f(x)

l = f(a) lim
x a

f x f a
�

� � � � � f(x) a 

4.11.1 :

f(x) x = a lim
x a

f x f a
�

� � � � �

f(x) x = a ��> 0 
��> 0 |f(x) – f(a)| < �� |x – a| < ��� � a 

��
1 : f(x) = 3x + 1, x = 1 f(1) = 4 

lim . ( )
x

f x f
�

� � � � � �
1

31 1 4 1
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8.14 

: 

: f : S �� R S �� R2

f S- n 
(x, y) � S, �� (�x, �y) � S- f(�x, �y) = �nf(x, y)

: (i) f(x, y) � � �� �sin tan ,1 1 0x
y

y
x xy

f(tx, ty) = f(x, y) ‘0’ 

(ii) f x y x y
y
x( , ) log/ /� �1 3 5 6

f tx ty t f x y( , ) ( , )/� �1 2 t > 0, (tx, ty) � Df-

f, � 1
2 �

: f(x, y) S- n

S- x f
x

y f
y

nf x y�
� � �

� � ( , )

: n 

f(tx, ty) = �nf(x, y) (tx, ty) �S

�
� � �

� � �f
tx

d
dt tx f

ty
d
dt ty nt f x yn

( )
. ( )

( )
. ( ) ( , )1

x f
tx

y f
ty

nt f x yn�
� � �

� � �
( ) ( )

( , )1

t = 1 xfx + yfy = nf(x, y)

(1) f-
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p ab
b a

� �
�2 2 2 2cos sin� �a f

a b
p

a b
2 2

2
2 2 2 2� �sin cos� �

r2 = a2 cos2�� + b2sin2�

a b r a b
p

2 2
2 2 2

2 � � �

x2/3 + y2/3 = a2/3 (a > 0)-

(a cos3�, a sin3��� x sin
�� + y cos � – a sin q cos �� �� �� (1) p = (1)-

p a r x y a a a
p

a
2 2 2 2 2 2 2 2 6 6 2 2 2 2

2

21 3 1
3� � � � � � � � �LNM
O
QPsin cos , (cos sin ) [ sin cos� � � � � �

r2 + 3p2 = a2 

x
a

y
b

2

2

2

2 1� �

(ae, 0)�

( )x ae
a

y
b

� � �
2

2

2

2 1 P(ae + acos�

bsin� P x, bcos� + y, asin�� –� ab(1 + ecos�) = 0(1)

P = (1)-

� � �
�

ab e

a b

( cos )

( sin cos

1
2 2 2 2

�
� �

� � �
� �

� �
�

p a b e
a a e

b e
e

2
2 2 2

2 2 2 2 2

2 2

2 2
1

1
1

1
( cos )

sin ( ) cos
( cos )

cos
�

� �
�
�

b
p

e
e

2

2
1
1� �
�

cos
cos

�
�

r2 = (ae + acos�)2 + b2sin2�) = a2(1 + ecos�)2 � � �� r = a(1 + ecos�)

b
p

a
r

2

2 1 2� �
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