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The figures in the rzght—hand margm zndzcate marks.
. The notations and symbols have their usual meamngs. ‘
1. Answer any ten questvions:' ' - 2x10=20 -

a) -Prove that the function f defined on [0,1] as
- , 1 o '
fx)=2nifx= e n=1,23,.. and

, = 0 otherwise is not Riemann
integrable on [0,1].

b) Show that lim

x—0 1-¢

XZJ- é dt— .1

'¢) Examine the convergence of j 8“ dx

d) State Abel's theorem in connectlon with the
-, convergent of power series. o

e) Showthat [~ eFax=z.
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g)
h)

D

k).

1)

'Write the general form of a Fourier series of a
* ‘function f(x) defined on (- 7). State the '

condition under which a Fourier series contains

only cosine terms

dx
Examine the convergence of jo 3 (L+x )

Define the Riemann integral using Riemann
sums. '

Show that both the power series Z 0% x" and

correspondlng series. of derivatives

z;mnx"’l have the same radius of

convergence. |

If a function f is continuous on [-1,1], f(x)=0
ool :

on[-1,1and [ f(x)=dx=0, prove that f=0

on [-1,1] identically.

State Cauchy's criterion for uniform

convergence of series of functions.

Verify whether the sequence of functions

{f,,(x)},‘ where - {f (x)} = x", x e [0,1) is

uniformly convergent.

Give example of Riemann intégrable function

defined on [0,2] and having discontinuity only

at1and 2.

S0UMath®) . (2)

n) Determine the radius of convergence of the |
power series '
1 sz 3 'x4 . 5 .
=Xt =X X
3 3 3
: 2
. 0) Evaluate jo~x[2x]dx, where [x] denotes the
greatest integer function.- ' l

2. Answer any four questions: - :  5x4=20

aj Iffis continubus in [a, b], then show that there

exists a number g, lying between a and b such
b : .
that | f(x)dx=(b-a)f ().

b) State M, test for uniform éonvefgence of
sequence of functions. Show that the sequence
of functions {f,(x)} where fn(x) = (sinnx) INn
is uniformly convergent on [0,7] usihg M, test. -

¢) Find the power series for tan!(x) by integration.

"and deduce the sum 1—l+—1-——1—+

5 7

d) Let {f,(x)} be a sequence of continuous
_functions on [a, b] which converges to fon
[a,b]. Can you conclude that f is also
continuous? Show that the sequence {f,(x)}
where {f, (x)} = tan“nx is not unlformly
convergent on [0,1].
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e) Show that 1

f) Showthatthe series

J‘0\/4 x +Jc3

X X
+ +
x+1 (x+1)(2x+1)

X

{(n—Dx+1} {rnx+ }

non-uniformly convergent on [0 1] but it still
can be mtegrated term by term.

3. Answer any two questions:

9 9
i)

b) i)
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apply it to prove that

10x2=20
If a function f: [a, b] = R is monotonic
in [a, b], then show that it is integrable in
[a, b]. Give an example of Riemann
integrable function on [0,1] which is not

monotonic on [0,1].

Find the Fourier series of the periodic
function f with period 2z where f(x) =0,

' —x<x< a, fx)=1, a<x<b; f) =0,
- b<x<ax Find the sum of the series

. for x=4zx+aand deduce that
= sinn(b—a) mw—b+a :
Y, = . (3+2)+5

n=l n - 2
State the second mean-value theorom of
Integral Calculus in Weierstrass form and
j sz_nxdx < i. .

- 1

xl

‘r(4~>‘

+... can be shown to be '

ii)

c) i)

ii)

a0

ii).

\ 501/Math(N)

l

State Dirichlet test for convergencé on the

integral of product Apply it to show that

Jo sinx?dx is convergent 545

A function f: [0, 1] - R is. defined on

[0,1] by f(0)=0and"
£(x)=0 if x be irrational

=—1— ifx=2

, wherep,qafe
9 9 )

positive integers prime to each other. Show -

that - f is 1ntegrab1e on [0,1] and
j f(x)dx 0. |

n2 . R _
Show that Io cos'xsin™xdx is

convergent if and only if I >-1, m>-1.
5+5

Let a function f: [a, 5] — R be bounded
on [a,b], Then show prove that f is

" integrable on [a,b] if and onl‘yjif for each

>0 there exists a partition P of [a,5]

~ such that u(P;f) — L(P,f) < €.

: i L
Show that J': ‘log sinx dx is convergent

and hence evaluate it. ~ . 5+5 .

(5)




