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BACHELOR OF SCIENCE EXAMINATION, 2022

( 2nd Year, 2nd Semester )
MATHEMATICS (HONS.)

PAPER – CORE - 08
RIEMANN INTEGRATION AND SERIES OF FUNCTIONS

Time : Two hours Full Marks : 40
Use separate answer script for each Part.

Symbols and notaions have their usual meanings.
Part – I (20 Marks)

Answer any two questions. 2×10=20
All questions carry equal marks.

1. i) If f is continuous on ,a b  then show that f is
Riemann integrable on ,a b . Is the converse true?
Justify your answer.

ii) Examine the convergence of the integral

0 1
dx
x x 4+2+4

2. i) If f is Riemann integrable on ,a b  then show that

f  is Riemann integrable on ,a b . Is the converse
true? Justify your answer.

ii) Show that 1
2 2

2 1
2 1n

n
n

n
4+2+4

3. i) State and prove Fundamental Theorem of Integral
Calculus.
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ii) Evaluate 
1 11
0

kkx t x dx

and find the value when 1
2 6+4

Part – II (20 Marks)

Answer any four questions. 4×5=20

All questions carry equal marks.

1. i) Define pointwise and uniform convergence of
sequence of functions. 1+1=2

ii) Show that the sequence of functions nf  which is

defined by 2 2 ,  0 1
1n

nxf x x
n x , is not

uniformly convergent. 3

2. Prove that the series of functions

,  01 1 2 1 2 1 3 1
x x x xx x x x x



is convergent on [0, )  but the convergence is not
uniform on [0, ) . 5

3. Prove that

i) the series 3 4 2
1

1
n n n x  is uniformly convergent for

all real x. 2.5

ii) The series 
2 4 6

2 2 21
2 1 4 1 6 1


x x xe e e

converges uniformly for all 0x . 2.5

4. Let 0R  be the radius of convergence of the power

series 
0

n
nn

a z . Then the radii of convergence of the

power series 2 31 2
0 2 3

a aa x x x   obtained by term-

by-term integrating and the power series
2

1 2 32 3a a x a x   obtained by term-by-term
differentiation are R. 5

5. Expand in Fourier series of 2f x x x  on x

and deduce that 
2

2 2
1 116 2 3

 5

6. Find the Fourier series of the periodic function f with

period 2 , where 
0, ,
1, ,
0,

x a
f x a x b

b x

Find the sum of the series for 4x a  and deduce that

1

sin
2n

n b a b a
n .


