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N.B. :— (@) All questions are compulsory.

(iz) First 30 minutes are for Question No. 1 (MCQ) and remaining

time for other questions.
(zi1) Figures to the right indicate full marks.

(iv)  Use black ball point pen to darken the circle of correct choice

in OMR answer-sheet.

(v) Negative marking system is applicable for MCQs.

(MCQs)
1. Choose the correct alternative for each of the following : 1 each
@) If f is bounded and integrable on [a, b], then there exists a number

A lying between the bounds of f such that :

b
ff dx ig equal to :

@ b-a b) a-0b
)  Mb - a) d) Ma - b)

P.T.O.

C91CA8C664CDB21D9C35F85A39F51EDC



( 2 ) R—66—2017

(1) If fis a bounded function on [a, b], then to every € > 0, there corresponds
d > 0 such that :

-b =b

@ U®.N>[fdx+e ) UP.H<[fdx+e

a a

b b
© Le.N<[rdi-e (@ LE.NH<[fdx+e

(zz1)  If f is Riemann integrable on [a, b], then :

b b
@ |]f x| <] sl dx

b b
& |[fdx| =] sl dx

b b
© jf dx =j| 11 dx
(d)  None of the above

2
(tv) If dx, where f = 3x + 1, is equal to :
1

(a) s ®) 2
Yo 2
(c) = d) U
AL 2
b
(v) Let f is a non-negative continuous function on [a, b] and .[ f(x)dx =0,
then f(x) is equal to :
(@ 1 b)) 0
) -1 d +1
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If a function f is continuous on [a, b], then there exists a number §

b
in [a, b] such that J.f dx 1is equal to :

(@ b-a b) a—-b
©  fE®-a d) () (a-Db)
b
The improper integral | S conveEes if and only if :
@ n<l1 b)) n>1
) n>1 d n<l

T
For a periodic function of period 2m, then _[ f dx is equal to :

—T

21 T

@ [ @) JSdx
o+ o+2T

© ffd @ ]

If a function fis bounded and integrable in [0, a], @ > 0, and monotone

sin nx

in 10, 8], 0 < 3 < a, then llm.[f

n—>co X

dx 1is equal to :

(a) f(O )J‘Sll’l x (b) f(0+) Ism X
0
(c) f(O) J'Sll'l x (d) f(0+) J‘ sin x

P.T.O.
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() If f is an even function then a, is equal to :
l]Efcosnxa’x lchosnxdx
@ 7l ®) 7
z]Efcosnxalx szcosnxdx
© 7 @ 7
(Theory)
Attempt any two of the following : 5 each

(@) For any two partitions P;, P, prove that :
L(P,, /)= U(P,, f).
(b) Prove that the oscillation of a bounded function f on an interval
la, b] is the supremum of the set { f(x,) - f(x,) :x,x, €[a, b]} of

numbers.
(c) Show that x2 is integrable on any interval [0, k].
Attempt any two of the following : 5 each

(@) If a function f is bounded and integrable on [a, b], then prove that
the function F defined as :

F(x)= Tf(t)dt, a<x<b

is continuous on [a, b].

(b) If f and g are integrable on [a, b] and g keeps the same sign over
[a, b], then prove that there exists a number u lying between the bounds
of f such that :

b b
[ /g dx=ufgdx.

(c) Examine the convergence of :

2
-([(2x—x
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Attempt any two of the following : 5 each
(@) If f is bounded and integrable in [-7n, 1] and monotonic in [-d, O[ and

10, 8], where 0 < & < m, then :

1 oo _ co
—aO:Ea =f(0 )+f(0+).[s1nxdx
2 =" T 0 X
where a,, n =0, 1, 2, ........... denote the Fourier’s coefficients of f.
(b) For a periodic function of period 2m, prove that :
§ B+2m
[rax= [ fax
o o+27

o, B, v being any numbers whatsoever.

(c) Find the Fourier series of the periodic function f with period 2m, defined

as .

0, for —m<x <0

J(x)=

x, for0<x<m

What is the sum of the series at x = 0 ?
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