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Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.

SECTION–A/

(Long Answer Type Questions)/

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9½) marks each. Learners
are required to answer any two (2) questions only.

(2×9½=19)
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(9½)

1. Show that the sequence <an> defined by

n n
n

a a
a1

1 9
2

� �
� �� �� �

, n � 1 and a1 > 0 converges to 3.

<an>

n n
n

a a
a1

1 9
2

� �
� �� �� � n � 1 a1 > 0

2. State and prove Lagrange's mean value theorem.

3. Prove that the function f defined on [0, 1] as

� � �

�

1
( ) 2 if , where 1, 2, 3......

0 otherwise

f x n x n
n

is not Riemann-integrable on [0, 1].

[0, 1] f,

f x x x n
n
1

( ) 2 , 1, 2, 3......

0

� � �

�
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4. Let (X, d) be any metric space. Show that the function d1,
defined by

d x y
d x y x y

d x y1
( , )

( , ) , X
1 ( , )

� � �
�

 is a metric on X.

(X, d)

d1

d x y
d x y x y

d x y1
( , )

( , ) , X
1 ( , )

� � �
�

 X

SECTION–B/

(Short Answer Type Questions)/

Note : Section 'B' contains eight (08) short answer type
questions of four (04) marks each. Learners are required
to answer any four (04) questions only. (4×4=16)

1. Write Archimedean property of real numbers and prove it.
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2. A set is closed iff its complement is open.

3. Show that 
� �3 2

lim 2
n

n

n
.

� �3 2
lim 2
n

n

n

4. Show that function f is continuous at origin

�
��� ��

� ��

3 3

2 2 , ( , ) (0, 0)
( , )

0, ( , ) 0

x y
x y

f x y x y

x y

f

�
��� ��

� ��

3 3

2 2 , ( , ) (0, 0)
( , )

0, ( , ) (0, 0)

x y
x y

f x y x y

x y
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5. Show that the function f x x x( ) | |�  is differentiable at the

origin.

f x x x( ) | |�

6. Let A and B be any two subsets of metric space (X, d) then

if A B A B� � � .

A B (X, d)

A B A B� � �

7. If A and B any two non empty subsets of a metric space X.

If A B� �  then d d d(A B) (A) (B)� � � .

A B X

A B� � d d d(A B) (A) (B)� � �

8. Every continuous function is integrable.

MT-04 [ 5 ] [P.T.O.



6S-251-mt-04

SECTION–C/

(Objective Type Questions)/

Note : Section 'C' contains ten (10) objective type questions
of half (½) mark each. All the questions of this section
are compulsory. (10×½=05)

(½)

Write T for True and F for False statement :

T F 

1. 2  is a rational number.

2

2. x y x y| | | | | |� � �  � x, y � R.

x y x y| | | | | |� � �  � x, y � R.

3.
� ��� �
� �

1
: Nn

n
 is open set.

� ��� �
� �

1
: Nn

n
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4. Every convergent sequence is bounded.

5.
x

x
x0

1
lim sin 0

� � �� �� � .

x
x

x0

1
lim sin 0

� � �� �� � .

6. f(x) = | x | is differentiable at x = 0.

f(x) = | x | x = 0

7. (3x + 1) is integrable on [1, 2].

(3x + 1), [1, 2]

8.
x y

x y
xy

x y

2 2

2 2( , ) (0, 0)
lim 0

� �� �� ��� �
.

x y

x y
xy

x y

2 2

2 2( , ) (0, 0)
lim 0

� �� �� ��� �
.

MT-04 [ 7 ] [P.T.O.



8S-251-mt-04

9. d(x, y) = 0 iff x = y � x, y � X where d is a metric.

d(x, y) = 0 x = y � x, y � X

d

10. A  is the smallest closed subset of A.

A A
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