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B.Sc. Part III
MATHEMATICS

Paper I
[Analysis]

Time : Three Hours ] [ Maximum Marks : 50

Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

Section ‘A’

Answer the following very short answer type
questions in one or two sentences.  1 × 10 = 10

1.
Write Holder’s inequality.

2.

What is Pseudo metric space ?

3.

Define Dense or every where Dense.

4.

What is second countable space.

5.

Write the modulus and argument of complex number.

6.

Define conjugate function.

7.

What is mesh of partition ?

8.

Give the statement of first mean value theorem.

9.
1lim 1

n

n n

  
 

Write the value of 
1lim 1

n

n n

  
 

.

10.

Give the definition of Cauchy product of two series.
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Section ‘B’

—

Solve the following questions : 3 × 5 = 15

1. log3 2 

Prove that log3 2 is not a rational number.

Or

d : R × R  R

d(x, y) = 
| |

1 | |
x y

x y


 
, (x, y)  R

d, R

Let a mapping d : R × R  R be defined as follows

d(x, y) = 
| |

1 | |
x y

x y


 
, (x, y)  R

then d is a metric on R.

2.

Every metric space is first countable space.

Or

(X, d) (Y, p) 
f : X  Y f 

f –1(F), X F, Y 

Let (X, d) and (Y, p) be two metric spaces and
f : X  Y be a function. Then f is continuous if and
only if f –1(F) is closed in X whenever f is closed
in Y.

3. f(z) 

Find the Cauchy-Riemann equation for function f(z)
to be analytic.

Or

f(z) = u + iv 

u = y3 – 3x2y.

Construct the analytic function f(z) = u + iv where

u = y3 – 3x2y.

4.

–

–
( ) ( )

b b

a a
f x dx f x dx  .
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Lower Riemann integral does not greater than upper
Riemann integral i.e.,

–

–
( ) ( )

b b

a a
f x dx f x dx  .

Or

20 1
dx

x




Evaluate the improper integral 20
·

1
dx

x



5.

A series of non-negative terms converges iff its partial
sums form a bounded sequence.

Or

f(x, y) = 
2 2

2 2 1
x y

x y


 
fy(0, 0) fx(0, 0) 

If f(x, y) = 
2 2

2 2 1
x y

x y


   then find the value of fy(0, 0)

and fx(0, 0) by the definition.

Section ‘C’

—

Solve the following questions : 5 × 5 = 25

1.

In a metric space, then intersection of an arbitrary
collection of closed set is closed.

Or

R 

State and prove Archimedian property in R.

2.

The union of two compact subset of a metric space is
compact.

Or

(X, d) {A :  },
X 

  
 A  A

  

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Let (X, d) be a metric space and let {A :  } be
a family of connected sets in X such that

  
 A . Then A

  
  is connected.

3. u + iv 
u = ex(x cos y – y sin y) 

Find the analytic function f(z) = u + iv of which the
real part is u = ex(x cos y – y sin y).

Or

z1 = 0, z2 =
1 z3 =  w1 = 1, w2 = i w3 =
– 1 

Find the mobius transformation which maps z1 = 0,
z = 1 and z3 =  into w1 = 1, w2 = i and w3 = – 1
respectively.

4. f : [a, b]  R, [a, b] 
f, R –  > 0

[a, b] P 
—

U(P, f) – L(P, f) < .

Let f : [a, b]  R be a bounded function on [a, b].
Then f  R[a, b] if and only if for every  > 0 there
exists a partition P of [a, b] such that

U(P, f) – L(P, f) < .

Or

1

0 (1 )
dx

x x

Prove that 
1

0 (1 )
dx

x x  is convergent.

5.

State and prove Young’s theorem.

Or

f(x) = x cos x [– , ] 

Obtain Fourier’s series in the interval [– , ] for the
function f(x) = x cos x.

d 
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