This question paper contains 4+2 printed pages]

BF—63—2016
FACULTY OF ARTS/SCIENCE

B.A./B.Sc. (Second Year) (Fourth Semester) EXAMINATION

OCTOBER/NOVEMBER, 2016
(Revised Course)

MATHEMATICS
Paper IX
(Real Analysis—II)
(MCQ + Theory)

(Tuesday, 18-10-2016) Time : 2.00 p.m. to 4.00 p.m.
Time—2 Hours Maximum Marks—40
N.B. —(@) All questions are compulsory.
(@) First 30 minutes are for Q. No. 1 (MCQ) and remaining time for
other questions.
(ziz)  Figures to the right indicate full marks.
(tv)  Use black ball point pen to darken the circle of correct choice in OMR
answer-sheet.
(v) Negative marking system is applicable for MCQ.
MCQ
1. Choose the correct alternative for each of the following : 1 each
b
(1) J. JdX = i .

(@) inf{U(p, f) : p is a partition of [a, b]}
(b) sup{L(p, /) : p is a partition of [a, b]}
(c) inf{L(p, f) : p is a partition of [a, b]}
(d) sup{U(p, /) : p is a partition of [a, b}
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2)

3)

4)

(5)
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If p* is a refinement of p of [a, b], then for a bounded function f .... .
(@  Lp* /2 Lp, N ®)  Lp* NH < Lp, NH
©  Lp, H 2 Lp* N d) Lp, ) < Lp* N

If f; and f; are integrable, then which of the following statements is

correct ?

(@) f1 %= fy is integrable on [a, b]
(b)  fi [y is integrable on [a, b]
(c) |f1 is integrable on [a, b]
(d)  All of the above

If a function f is bounded and integrable on each of the intervals

b
la, cl, [c, bl, [a, b]l, where ¢ is a point of [a, b] then ffdx: ............. .

(@) j).fdx + j{fdx ®) j.fdx + jfdx
a a b a
c b b c

(©) ffdx + J.fdx ) ffdx + J.fdx
a c a b

A function f is bounded and integrable on [a, b] and there exists a

b
function F such that F' = f on [a, b], then J. fdx = oo

a

(@) F@®) - Fla) ®) fib) - fla)
() Fla) - Fb) d) fla) - fb)



WT

(6)

(7)

(8)

9)
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11
j—dX= .........................
X
0
@ O (b) 1
(c) 2 d 3

b
The improper integral f fdx is said to be convergent at b, if :
a

b-p
(@) for every A, 0 <n<b-a, f Jfdx exists

a

b ) b—u
®) J' fdx = lim fdx
a u—ot Ja
. b_u
() lim Jdx exists and finite
u—0 a

d) All of the above

A series of the form

1 c ,
an + 2 (a, cos nx + b, sin nx)

n=1

is called :
(@) Trigonometric series b) Taylor’s series
(c) Maclaurin’s series (d) Power series

A period function of bounded variation can be expressed as a ..........
(@)  Trigonometric series (b)  Fourier series

(¢) Taylor’s series (d) Power series

P.T.O.
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(10) If fis an odd function, then a, = ... .
1 1
(@) Ejfcos nx dx b) Effcos nx dx
0 T
1 T T
(c) Ejfcos nx dx d) Ifcos nx dx
-7 —TT
Attempt any fwo of the following : 5 each

(@)

®)

(c)

Prove that a function f is integrable over [a, b] iff there is a number

I lying between L(p, /) and U(p, f) such that for any € > 0, there exists

a partition p of [a, b] such that :

IUp, H -1l <€ and IT = L(p, Pl < €.

If f is bounded and integrable on [a, b], then prove that |fI| is also

bounded and integrable on [a, b]. Moreover :

b

_[fdx < j] fldx.

a

Show that the function f defined by :

/(%) =

0, when x is rational
1, when x is irrational

is not integrable on any interval.
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Attempt any two of the following : 5 each

(@) If a function f is continuous on [a, b], then prove that there exists a

number & in [a, b] such that :

[rax=1() (6-a)

(b) If f and g be two positive functions in [a, b] such that :

where [ is a non-zero finite number, then prove that the two integrals

b b
.[fdx and jgdx

converge and diverge together at a.

(c) Test the convergence of :
n/2
J‘ sin x dx
x? :
0
Attempt any two of the following : 5 each

(@) If fis bounded and integrable on [-m, ] and if a,, b, are its Fourier

coefficients, then prove that :

(a2 +52)
n=1

converges.

P.T.O.



WT ( 6 ) BF—63—2016
b) If f is bounded and integrable in [-m, m] and monotonic in
[-5, O[ and ] 0, 8], where 0 < & < m, then prove that :

[}

1 _i . :f(O—)+f(O+)J‘ sinx

2 T X
n=I1 0
where a,, n = 0, 1, 2, ..... denote the Fourier’s coefficients of f.
(c) Expand in a series of sines and cosines of multiple angles of x, the

periodic function f with period 2n defined as

-1, for—-m<x<0

f(x)={

1, for0< x<m

T
Also calculate the sum of the series at x = 0, PR T,
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