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Answers the following questions:

1. Choose and rewrite the correct answer for each of

the following questions:

1x3=3

a) The function f{x)=[x], where [x] denotes the greatest integer

b)

not greater than x, is integrable on [0, 3]. The number of
finite point of discontinuity for the function fis/are

i) ] i) 2
1) 3 iv) 4
The improper integral .[ ——1; dx, a >0, converges if and only
o
if
i) p>0 = _ i)y p=0
i) p<I  p>l

The radius of convergence of power series Z ax" is R.
Then for any positive integer m, the radius of convergence of

power series Zanx’"” is
' 1
N R , ). = R

1
) R | iv) R™
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2. Write very short answer ot cach of the following questions:
1X6=6

a) If f(x)=3x-2 and P ={0,3,4,6} is a partition of [0, 6],

then find the value of W (P, f).
_b) State fundamental theorem of integral calculus,

.¢) Examine the convergence of improper integral I —-;-wdx
x

.d) State Dirichlet’s test for improper integral.
¢) When is a series of functions z f,, said to be uniformly
convergence in an interval [a, b]?

| .f) State Cauchy-Hadamard theorem for power series.
| 3. Write short answer for each of the following: 3x5=15

a) Prove that if P’ is a refinement of a partition P, for a
bounded function f on [a, b], then prove that

F

’i

g . UEEUE ) |

b) Prove that every continuous function on [a, b] is integrable
on [a, b]. '

¢) Testthe convergence of improper integral j cosh xdx

—00

d) Show that improper 1ntegra1 J.

- x+6)\/—

with value —2—6- T

x is convergent

€) Show that the series > coyny is uniformly and absolutely
2 n

~ convergent for all real values of @, p >1.

4. Write short answer for each of the following; 4x5=20
,2) State and prove Darboux’s theorem for Upper Riemann Sum.
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Prove that if f'is bounded and integrable over [a, ], then

there exists a number 4 lying between the bounds of fin

h
[a. ] such lhat_ff (x)dx = u(b-a).

V 4 fea M

Show that the improper integral JZ [ ol - x]dx exists if and
0

only ifn <m+1. |

Test the uniform convergence of the sequence of functions

{-ﬁl} » ‘Vl}ere ‘f;) (A-') —_ nxe_'u.l ’ i 0 :

Determine the radius of convergence and the exact interval
n

of convergence of the power series

(n+1)2 ;

5. Answer any 2 (two) of the following questions: 6X2=12

'b)

<)

State a necessary and sufficient condition for integrability of
a bounded function f on an interval [a, b] and prove the
same.

If /1 and £ are two bounded and integrable functions on [a,
b], then prove that their product ; /2 is also bounded and
integrable on [a, b]. ' _

Prove that a bounded function fis integrable on [a, b] if the
set of its points of discontinuity has only a finite number of
limit points.

6. Answer any 2 (two) of the following questions: 6xX2=12
1

a)

Show that jx”’"’ (1—x)""'dx converges if and only if
: 0

m,n>0.

-b) Test the convergence of the improper integral

1

j dx
(2 ~x)\[lt;2— :

. ¢) State and prove Frullani’s theorem for improper integral.
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