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6. (a) (i) Suppose thar flx)=)'oa,x" has radius of conver-

gence R > 0. Then show that I fQW =>-s.-r*' fbr 14 . 4
o n-0fr11

(5)
(ii) State when is a power series differentiable terrn by

term. (1.5)

(b) (i) Apply Abel's Theorem to show :

tos"2=r-i*i-i (3.s)

(ii)Civen ' =L*" for lxl <1. Evaluate:t-* A
i:r i''t-tr (3)L\,,, L 1"

(c) (i) App/ly Ratio Test for series to show that radius of
convergence' R of the power series 14,x" is given by

tt
f iml4, whenever the limit exists. (3.5)
"*la*,1

(ii) Find radius ofconvergence for :

i{tnr,n'," ig++ (3)
D-2 a' (lnlt
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Q.l (a) Prove that a bounded function f on [a, b] is integrable

ifand only if for each E > 0, f a partition P of [a, b] such that

U(t P) - L(l P) < e. (6)

(b) Show that if f is integrable on [a, b], then l/ | is

integrable on [a. b]. and:

ltlrlstlrt
Hence, show that :

ll" r'sin"rr'r*l.l6n' (6)
l'-2, | 3

(c) Suppose f and g are continuous functions on [a, b],
and g(x)20 Vxe [q b]. Provethat, I xe [a, b] such that:

!0, ra>eoldt = (x) t s@ dt . (6)

Q.2 (a) (i) The Dirichlet function f : [0, l] -+R is defined by :

t, x e [0,1]nlo
0 xe[0,1]\6

1(
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"f(x)=

(

\(

P. T. O.



3.(a)

t'(l-ry' dt converges <r.r>0,y>0 . (7)

(b) (i) Define lmproper Integral ofl Type-ll. When does ir
converge? When is it said to diverge ? (5)

?
(ii) Determine i{ J e'dt is a convergenr integral. Justify.

(c) (i) Determine ijtne fotlo*ing integrals ur" ,rnoroJ3l
lntegrals. lf so, what kind ? Justif.

dx (4)

3

I
/,= -sin(nr + n).

n
uniformly convergent on R ? Justify. e)

(ii) Suppose a sequence { l, } converges uniformly to /
on a set A, and further suppose that each l, is bounded on A.
Show that the limit function ./ is bounded on A. (4)

(c) Show that if a>0, then the sequence ln2x2e-tx I con-
verges uniformly on the interval [a,oo), but that it does not
converge uniformly on the interval [0, o). (6)

5. (a) If ,f is continuous onDc R, for each neN and if
2 i, converges to / uniformly onD, then f is continuous
on D 

(6)

(b) Show that the series of functions f, J-
(t +x")

converges uniformly on [0, a] for 0<a<l . but
uniformly convergent on [0, 1).

Show that:
I

BG,D= I
0

\

t)

((

r) I

, x>0,

is not
(6)

f s,z.r
J 1T-
r, Vr

'(ii) Prove that
? Sr'nx .

l,; * converges absolutely.

(c) A sequence {f,) converges uniformly to .f on Ao, if
for each a> 0there is a natural number r((a), depending only
on e, such that if z > K(a), then:

lf,1x1- 1xl<e for afi x e Ao.

Hence state a necessary and sufficient condition for a
sequence { /} } to fail to converge uniformly on Ao ro f
Apply this condition on sequence f,(r)=!, for x e R to

examine for uniform convergence. (6)

dxi , rn1,y
l)

(3)

4. (a) State and prove Cauchy's criterion for uniform con_
vergence for sequences of functions. (6)

(b) (i) Is the sequence {f,lwhere
P. T. O.

2

ls f Riemann Integrable? Justify. (3)
(ii) Show that a decreasing function on [a, b] is inte_

grable. (3)

(b) (i) State Fundamental Theorem ofCalculus-l. (Z)

(ii) Let f be an integrable function on [a, b]. l,€t p be a
partition of[a,b] and P+ be a refrnement of p such that p* =
P u, {u}. Show that L(t P) s L(f, p*). (4)

(c) (i) For a bounded function f on [a, b], define the
Riemann Sum associated with a partition p. Hence, give
Riemann's definition of integrability. (3)

1ii) calcutate I,i\! ["'e'' dt (3)h)0hJj

I
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