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A.ZZ  questions  are  compulsory..

Attempt  any fzuo  parts  froxp each  question.

AZZ questions  carry equal marks.

The use of the  calculator is not allowed.

1.        (c£)       Use  the  sequential  criterion for limits  of functions to  prove  that  :

#Esin(:)
does not exist.  Also,  check for the  continuity of the function  :

f(#,-(#slno(:),     1::::)

at #  =  0. 4,3.-5

p.T.a.



(2')

(a).      Show that  the  Dirichlet function  :

f(#,-(::

is nowhere continuous.

if # is rational

if # is irrationa

7.5

(a)       Write the statement of the Intermediate value Theorem and find the

solution of the equation #3 .- 2#2 + 4# - 1 .= 0  correct upto 2 decimal

places.                                                                        I                                                 2.5,5

(a)      Determine  whether  the  function ##)  =  2#2  -  5#-  +  2  is  uniformly

continuous  on  [-3,1].  AI.so,  check it  on.  (-2,  2).                                4,3.5

(a)       Write  the  statement of the fixed-point theorem and pr`ove it.     2..5,5

(c)       Suppose I is an interval and f: I i R is continuous, then show that

#I) is  an  interval.                                                                                      7.5

(a})       Find  the  upper  and  lower  Darboux's  integrals  for fl#.)  =  #2  +  3#,

#  €  [1,  2].  Show that f is integrable on the closed interval  [1, 2]  and

find  I  f(#)the.                                                                                             4,2,1.5
1

(a)       Prove that  every continuous  function  is  integrable  on  [o,.  b].  Is  the
•converse true ? Justify your answer.

(c)       Show that the  function  :

f(#,-(i
if # is rational

if # is iITational

is not integrable  on  any closed  interval  [o,  b].

5,2.5

7.5
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4.        (cz)       .Iffand g  are  integrable  over  ha,  Z}],  then,  prove that f-g is  also

integrable  over  ha,  b].                                                                                      7!5

` (a)      Find functi'ons f, g :  [0,  1]  i R such that f and f o g are integrable

on  [0,1],  but g is  not.                                                                                  7.5

(c)       .State the Fundamental Theorem of calculus '(First 'Form).  Use it to

calcul,ate  :

2.5,5

5.          (a) Show that the  sequence  (f„), where  :

fn(x) = rm e-nx2 , n  € I+,

converges  pointwise tb  zero  on  [0,  1],  but not' uniformly convergent

•on   [0.,   1].

(a)       Show that the series  :

nL__1  T3{3'  + TL4 x2;2- 9 X  e

is uniformly convergent.

(a)       F.ind the radius  of`convergence  of the  power  series  :

C0I
`                        7}=1 ##2".

3.5,4

7.5

7.5

P.T.O.
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6.         (cl)       Show that  the  series  :

is uniformly convergent in  [-1,  1].

(a)       Find the  radius  of convergence  of the power  series  :

cO
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7.5

'7.5

(c)       Give  an  example  to  show  that  a  serie`s  is  convergent  but  is  not

uniformly convergent.  Prove  it with  the help of an  example.        7.5
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