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1. (@) If B, P, € Pla b|; then prove that
(1) L(R,f)=<UP,, f)

(W) L(P,, f)<U(R,f)
where f:[labl]—>R be a bounded

function. 2Ya+272=3
(b) Prove that a constant function f 1is

Riemann integrable, where

f :la b] = R. S
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Show that the series

—~ COSNX
n§=:1 n*

converges uniformly for all real values
of x.

OR

Prove that a number [ is the limit
superior of a bounded sequence (f,) if
and only if the following conditions are

satisfied :

(i) Foreache >0, f, >1-¢for infinitely
many values of n.

(i) For each €>0, f, <l+e for all
except finitely many values of n.

If the power series Ya,x" is such that

a, #0 for all n and

lim |a, |= =
n — oo R

then prove that Ya, x" is convergent for
|x|< R and divergent for |x|> R.

If f:[ab]— R is a bounded function
and Pe P(a b), then show that

i) L(P,f)<U(PS)
i L(P,-f)=-UP,~-f)=-L(BJ)

( Continued )

(b)

10. (q)

(b)
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( S)

Evaluate :
J' X+ 141 e X a4
(x+13)
OR
Examine for uniform convergence and

continuity of the limit function of the
sequence {f, }, where

=g
fn (X) s A8 0, 1]

Find the radius of convergence and the

exact interval of convergence of the
power series

(n + 1) -
E(n +2)(n+3)x
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SECTION—I
( Marks : 15 )

Put a Tick (v) mark against the correct answer in the
brackets provided : . 1x15=13

1. If f :[a,b] > R is a bounded function, then

@ [Pfigax=[lrwax ()
) [Cf9dxs[If@ax ()
© [[fWaxz[’fgdx ()
@ [Pfgdce[f@ax ()

Ba/Bs/MAT/M5/193 o) [ P.T.O.




2. Let f :[a,b]—= R be a bounded function. Which ot
the following conditions is sufficient to guarantee
that f is Riemann integrable on [a, b|?

(a) f has only finitely many points of discontinuity
on [a, b} i

(b) f is monotonic on [a, b] ( )
(c) f is continuous everywhere on |a, b| ( )
(d) All of the above ( )

3. Let P ={xqg, X1, ", Xo; be a partition of the
interval [a, b]. A partition P’ is said to be a refinement
of P if

(a) P’ has fewer points than P ( )

(b) P’ contains all the points of P and possibly some
additional points ( )

(c) P’divides [a, b]into equal subintervals ( )

(d) the mesh of P’ is smaller than the mesh
of P ( )

Ba/Bs/MAT/M5/193 %]




4. The Riemann integral of a bounded function f on
la, b| is defined as

(@) the limit of the average value of f at the end
points ( )

(b) the limit of a sum of the form } f (x,)8,, if the
limit exists ( )

(c) the difference between the maximum and
minimum values of f on [a, b] ( )

(d) the area of the rectangle with base [a, b] and
height f (b) ( )

S. If f is bounded and Riemann integrable on [a, b] and
c € |a, b], then

(@) f is integrable only on [a,c] ( )
(b) [ is integrable only on [c, b] ( )
(c) [ is integrable on both [a, c]and [c, b] ( )

(d) Nothing can be said about integrability on
subintervals ( )

Ba/Bs/MAT/M5/193 o e Basar

T TS e e v e = e




6. If f is bounded and integrable on [a, b], then

(a) the positive and negative parts of f are also
integrable on [a, b] ( )

(b) only the positive part of f is integrable ( )
(c) only the negative part of f is integrable | )

(d) neither positive nor negative part of [ 1s
integrable ( )

@ M [>T uniformly and each f, is continuous,
then f is continuous ( )

(b) Uniform convergence Preserves integration on
closed bounded intervals ( )

(c) Uniform convergence Ppreserves differentiation
always ( )

(d) uniform convergence implies pointwise
convergence ( )
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S: Let f(x)=x" on [0,1], then {f,)
(@) converges pointwise to f(x) =0 V x e 0,1] (

0, 0<x<1
(b) converges pointwise to f (x) = 41 1
U

(c) converges uniformly to f b =0 ( )

(d) converges uniformly to f x] =1

5 SN

9. Let f,(x) =sin (EJ on R, then {f,}
\n

(@) converges pointwise to f (X)=0 but

= not
uniformly ( )
(b) converges uniformly to f (x) =0 ( )
(c) converges pointwise to f(x) = sin x ( )
(d) does not converge ( }
10. Which of the following statements is true?
(@) Pointwise limit of continuous functions is also
continuous. ( )
(b) Uniform limit of continuous functions is

continuous. ( )
(¢c) Both (a) and (b) ( )

(d) Neither (a) nor (b) ( )

Ba/Bs/MAT/M5/193 i
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11. If f is continuous on la, b] and
b
Flg=|, fOat
then

(@ F'(x)=fla)V x€ela,b] b

b) F(9=fVxelabl (]
o = e kL )

(d) F’'(x)=0 V x € |a, b} ( )

12. For the given sequence

(Fr(2)

which of the following 1s correct?

(@) Limit superior = limit inferor ( )

(b) Neither limit superior nor limit inferior

exists ( )
(c) Limit superior = 1 and limit inferior = -1 |{ )

(d) Limit superior = 1 and limit inferior=0 )

Ba/Bs/MAT/M5/193 fo8 )




13. The series ¥ 7 Cos nx converges uniformly

@ O<r<1 )
(b) 0<r<1 s
) 0<r<i )
(d) None of the above el

14. Both the series

Z sin2mc et z COS nx

n n2

arec

(a) uniformly convergent in [0, n] (
(b) uniformly convergent in [0, 2] (
(c) uniformly convergent in [m, 2n] (

(d) None of the above ( )

n=0 n=1
have
(@) different radius of convergence (
(b) same radius of convergence ( )

(c) reciprocal radius of convergence (

(d) None of the above ( )
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SECTION—II

( Marks : 10 )

Answer any five of the following : 2x5=10

1. Compute L(P,f) for f(x) = x> on [0,1] and

U 123“'

_{O:__: N
A'a'el
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2. Find the primitive of f, where f(x) = xcosxon |0, — |
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3. If f is a non-negative continuous function on |a, b]
and if f(c) >0 for some c € [a, b}, then prove that

j:f(x)dxw
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4. Show that the sequence \fn}, where

nx
fal) = ———, xe[0,1]
1+ n“x

can be differentiated term-by-term at x =0.
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5. Define pointwise and uniform convergence. State

the difference between them.
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6. The series Z . | x|™ is uniformly convergent in
n

|I-1,1]. Prove or disprove.
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7. If a power series diverges for x=x’, then it
converges for every x = x”, where | x”|>|x’|. Prove or
disprove.

* Kk &k
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