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( English Version )
Group - A
Answer any two questions. 10 x 2 =20

Let f: [ a, b] > R be a bounded function
having finite number of points of
discontinuity on [ a, b ]. Show that f is
Riemann integrable on [ a, b ]. S

If fis Riemann integrable on [ a, b |, prove
that | f | is Riemann integrable on [ a, b |

b b b
and j'f(x)dx s.[|f(x)|dx=J. | £ xdx.

Does the converse of this result hold ?
Justify your answer. S

3
Show that 4<J.\/3+x2 dx<4J§.
1

Let {f,,} be a sequence of functions

N

converging uniformly to a function fon
[a b]andleteach f, be Riemann

integrable on [ a, b |. Prove that fis
Riemann integrable on [ a, b ] and

. b b
nlz)nooj-fn(x)dx=.[f(x)dx- 5

Evaluate with the help of integration :

lim 1 1 1
Tl—>°°[n+1+n+2+"'+n+3n} 8
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3. a)
b)
c)
4 a)
b)

Test for convergence :

(x - 1)\/_

1+x+x

[
e

ii) 3 +2
log x
Show that the series
2 3 n
X X X
1+x+?+?+ +W+"' converges
absolutely for every real x. 3

3
Examine if the given series 1+= +£+—+
2 32 43
converges where x is a finite number. 2

Find the Fourier series of the function
defined in the interval [-m, ] where

0,-nt<x<0

f(x)={x, Os_xs_n,
flx+2n)= f(x).

< 1 7'[2
Hence show that _— == 6

= (em+1)?

Find the volume over the region bounded
by the straight line y =2x and the curve

y= 2x? in the xy plane and by the surface
z=7-3x%- y2 . 4
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Group - B
Answer any three questions. 6 x 3 =18

Let the function f: [ a, b | > R be Riemann
integrable on [ a, b]and F: [ a, b] > Rbe a
function defined by

X
F(x)= If(t)dt,a<xgb

o, xX=a

Prove that the function F is continuous on
[ a, b |]. Moreover if f is continuous at a point
cela,b], then prove that F'(c) exists and

F'(c)= f(c). 3+3

a) State Second Mean Value theorem of
integral calculus in Weierstrass form.
Hence verify the above theorem for the
function xsinx in the interval [r,2x]. 4

X
b) Assuming the definition logx = I% ,
1

lim logx _
0 < x <o prove that x—)oox—q_o when
a>0. 2
a) Test for convergence of the improper
n/2
integral I SI0X Gx. 3
xl +n
0
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o0
b)  Prove that the improper integral J‘d—if,
x
a

a > 0 converges when p>1 and diverges

when p<1. 3
a) Define Bita function B(m,n). Show that
B(m,n)=B(n,m). 3
b)  Show that I' (%) = ﬁ . 3
a) If the radius of convergence of the power

[e o]
series Zanxn is R then show that the
n=0

radius of convergence of the power series

> a
Z n_x"*1 is also R. 3
n+l
n=0
b)  Find the radius of convergence of the power
series
22 2242 5 224262 3
1-=—x+ - X2+ 3
32 3252 32.52.72
a) Examine if the sequence of functions {f, }
converges uniformly on [ 0,1 ] where
fpl)=—"5—, xe[01]. 4
" 1+n°x?
b)  State Dirichlet's theorem for convergence of
Fourier series. 2
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Group - C
Answer any four questions. 3x4=12

e
11. If the real number e is defined by j‘ %dt =1, then

1
show that 2<e< 3.

12. Define primitive of a function. With the help of an
example show that a function which is not
integrable may have primitive.

[e 0}

13. Show that the improper integral j- x/3dx s
— oo

not convergent although it has Cauchy's

principal value and find it.

n/2 d n/2
14. Show that J' X xI sinxdx=m.
0 Jsinx 0

o0
15. Show that Iﬁe_Xde = %ﬁ
0

. n
16. Let f(x)= nlinooan’?,o < x < 2. Examine if fis
X+

Riemann integrable with reason.
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17. Let f :[-m,n] > R be defined by

-1, -n1<x<0
ﬂ”={1,03x5n
and f(x+2n)= f(x).
Find the Fourier series of f.

18. Examine if the series §+ 3.6 + 3.6.9 +

7 7.10 7.10.13 7

converges.
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