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(c)   Let <fn > be a sequence of continuous functions

that converges pointwise to a function f on [a, b].

(i)    Does it mean that f is continuous on [a, b]?

Justify your answer.

(ii)   State  the  condition  on  the convergence  of

< fn >  that ensures f is continuous on [a,b]
7.5

6.     (a)   State  the  Weierstrass  M-Test  for  uniform
convergence of series of functioris. Apply this test
to the following series,

£xke-b on (o,  1)                                                        7.5
k=1

to)   F`ind the interval of convergence and the radius
of convergence for the following power series.

7.5

"  f#xk  ,ii, f(=)kxk .

x2      x3      x4
(c)   Show    that    In    (1+x)=x-~+ ---- + .....,

234
~| < x s 1  and using Abel's theorem, deduce that

ln2-1-i+i-i+"...
234
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(a)   Write your  Roll  No.  on  the  top  immediately  on
receipt of this question paper.

(b)   Attempt any two parts from each question.

(c)   All questions are compulsory.

1.    (a)   Define thelimitofa function in terms €~8.  Use

this definitioh to show that                               7.5

!i+ng(2x+5)=9
(b)   Use the  Sequential Criterion for limits to prove

that E sin does not exist in  R.                 7.5
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(c)   State  and  prove  the  sequential  criterion  for
continuity of a real-valued function f at c € R .

7.5
2.    (a)   Define the continuity of a function at a point in

terms of € -8 . Use  e -8 definition, to show that
A(x) = x2-2x-1 is continuous at xo = 3.               7.5

ro)   State the Location of Root Theorem. Also, prove

that cos{x) = x for some x in
(o,z).                 7.5

(c)   Derine  uniform  continuity  of a  function  f on
interval  1.  Use  it  to  prove  that  the  function

f(X)=±isuniformlycontinuousontheinterval

[1,  co).                                                                                                  7.5

3.    (a)   Define  Riemann  lntegrability  of a  bounded
function f on [a,b].  For any partition P of [a,b],

prove that s(f,P) =5(f,P).                                 7.5
q])   Let  f(x)  =  5  -3x  be  defined  on  [0,2].  For  the

partitiion   P={0,i,i,1,i,2,2}  of  [0,2],  find

a(f,P) and §(f,P) .
(c)   Showthat f:R+R  definedby

7.5

{_[j::::sr£:aiisnotintegrableover
7.5
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4.    (a)   Use sequential criteria for integrability to show
that the function i(x)  = x2 is integrable on  [0,1]

and find I; f. 7.5

q))    Porve that f{x)= 2 is integrable on [3,5]® Also, find

J35
f .                                                                                   7.5

(c)   let f, g: [a,b] + R be integrable functions on [a,b].
7.5

(i)   If f(x)20,  for  all  x€[a,b]  then  prove  that

osfabf.

(ii)  If f{x) S g(x),  for all x€ [a,b],  then prove that

JabfsJabg.

5.     (a)   Discuss  the  pointwise  convergence  of  the
following sequences of functions on [0,1].

7.5

(i)    <fn >Where  fn(x)=xn,

(££)  <8n >Where  &(x)=¥

ro)   Define  uniform  convergence  for  sequence  of
functions. Show that the sequence of functions
<fn >  is uniformly convergent on  [0,a] for a>O,
where

fn(x,==,x€,0,a].

3

7.5
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