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MATHEMATICS — GENERAL
Paper : DSE-B-1

(Advanced Calculus)
Full Marks : 65

Candidates are required to give their answers in their own words
as far as practicable.

,  denote the set of real numbers and the set of natural numbers respectively.
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[English Version]

The figures in the margin indicate full marks.

1. Write the correct answer : 1×10

(a) For n  , Let fn :  be given by ( ) ,n
xf x x
n

  .

Then the sequence of functions  n nf

(i) converges to 0 for all x (ii) converges to x for all x

(iii) divergent (iv) none of these.

(b) The series 1

1
(1 ), [0,1]n

n
x x x






 
(i) converges both pointwise and uniformly on [0, 1]

(ii) converges pointwise on [0, 1] but not uniformly on [0, 1]

(iii) converges uniformly on [0, 1] but not pointwise on[0, 1]

(iv) none of these.

(c) The sequence of functions  n nf  where sin ; ; (0,1)n
nxf n x

nx
  

(i) converges for all x (ii) converges for all x except for x = 0

(iii) diverges for all x (iv) diverges for all x except for x = 1.

(d) The radius of convergence of the power series, 
2 3

1 .... is
2! 3!
x xx   

(i) 0 (ii) 1

(iii) e (iv) .

(e) If f (x) is a bounded periodic and integrable on [– , ], then at a point of ordinary discontinuity,
f (x) converges to

(i) f (x) (ii)  1 ( 0) ( 0)
2
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(iii)  1 ( 0) ( 0)
2

f x f x   (iv)  1 ( 0) ( 0)
2
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(f) If f (x) is an arbitrary odd function in the interval [– , ] of period 2, then the Fourier series of

this function becomes 
1

( ) ~ sin ,n
n

f x b nx



  where bn =

(i) 1 ( )sinf x nx dx


 
  (ii) 2 ( )sinf x nx dx
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(g) The domain of convergence of the sequence of functions   where ( )
1n nn
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is

(i) 0 < x <  (ii) –  < x < 0

(iii) –  < x <  (iv) – 1 < x < 1.

(h) The value of  atL e  for t > 0 is

(i) a (ii) a
s
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(iv) 1 .s a

(i) The value of the Laplace transform of f (t) = t2 is
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2. Answer any three questions : 5×3

(a) Show that 
2 3 4

log (1 ) ...
2 3 4e
x x xx x       and find its radius of convergence.

(b) Show that the sequence of functions  ( ) ,n nf x  defined as 2 2( ) , 0 1
1

n
nxf x x
n x

  


 is not uniformly

convergent on [0, 1].

(c) Show that the series 
   

4 4 4
4

4 2 34 4
...
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 is not uniformly convergent on [0, 1].

(d) Find the Fourier series of f (x) on [– , ] where 1, 0
( )

1, 0
x

f x
x

    
     

Hence show that 1 11 .... .
3 5 4


   

(e) Find  ( )L F t  where L is Laplace transformation operator and

1
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1
2
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t t

F t t t

t

  
   




3. Answer any four questions :

(a) State and prove Cauchy’s condition for uniform convergence of series. 2+8

(b) (i) Show that the series 
 ( 1) ( 1) 1

x
nx n x    is uniformly convergent on any interval

[a, b], 0 < a < b, but only pointwise on [0, b].

(ii) State Abel’s theorem on power series. Determine the radius of convergence of the power

series, 
2 2 3 32 3 ...
2! 3!
x xx    5+5
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(c) (i) Using power series of 1log ,
1 x
 
  

 show that 
1

0

1 1 1log ... 1. .1 1 2 2 3
dx

x
       

(ii) Show that the sequence 
2

, 0n x

n
nxe x   
 

 is not uniformly convergent on [0, K], K > 0. 5+5

(d) (i) Find the Fourier series of the periodic function f (x) with period 2 defined as

4

0 , for 0
( )

, for 0x

x
f x

x

    
  

(ii) Find the Fourier series expansion of the function f (x) = x2 on [– , ] and deduce that
2

2 2 2 2
1 1 1 1 ...

6 1 2 3 4


     5+5

(e) (i) State change of scale property of Laplace transform. Using this evaluate L[cos 6t].

(ii) Solve by Laplace transformation : 
2

2 2 5 sin ; 0 and 0 when 0.td y dy dyy e t y t
dt dtdt

     

(2+3)+5

(f) (i) Find : 
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(ii) Using Laplace transformation, solve the differential equation
2

2
2 3 2 4 ; (0) 3 and (0) 5.xd y dy y e y y

dxdx
      5+5

(g) (i) Prove or Disprove : A power series 
0

n
n

n
a x




  converges for x = x0, then it is absolutely

convergent for every x = x1, when 1 0x x .

(ii) Test the convergence of the sequence of function  n nf  where

( ) ; ; 0.
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xf x n x
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