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The constant term in the Fourier series expansion of f(x) = |x|* on the interval [—m, ]

equals:
A
B m¥/2
E @3
D n%/4
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The value of 1 + ziz + giz—k - equals:
A w*/6
B n*/8
C m?/16
D m?/18

Supply the constant b in the following formula:

1 p® 2 s
— LG dx = |ao|* + bET(la,|? + [b,]?)

A

NI N =

B
c
D
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Correct Marks : 2 Wrong Marks : 0
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The n — th Legendre polynomial is B,(x). Then the value of P,(—1) equals:

Al
B (=1)"

1

2Mn!

D 2™"n!

n—

What is the value of lim = ?

n—oco R

%Hmwm

0 M m Is
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Which of the following is Fejer’s kernel?

A 1 (n+ 16 E(, E)_Z
2m+ D\ 2 S5

B 1 (it Do . (Sm E)_z
m+1) 2 2
2 2 2

D 1 C(n+ 18\ s 82
2n+ Dm (sm 2 ) (Smf)
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The behavior of the Fejer kernel K, (t) neart = 0
n+1

2

1
n+1

n+1
21

Weyl's equi-distribution theorem is a sharpening of
Weierstrass's approximation theorem

Kronecker’s theorem

Riemann Lebesgue Lemma

Parseval’s theorem

is
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Question Number : 9 Question Id : 899514879 Question Type : MCQ Option Shuffling : No Display Questi
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0
Which of the following is FALSE ?

A {n+mm:mmne Z}isdensein R

B {n—[nn]:ne€ N}isdensein[0,1]

C {n+22m/7 :m,n € Z}isdenseinR

D {g—[gn]:n € N}isdensein[0,1] ,where q 1s any irrational number
Which of the following functions is not in the Schwartz’s class?

A 1/(coshx)

B x/sinhx

C sinhx/coshx

D x'°°/coshx

www.FirstRanker.com
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Question Number : 11 Question Id : 899514881 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

The function f(x) equals 1 ontheinterval [—1, 1] and is zero outside this interval.
The Fourier transform of f(x) equals

siné /&

2sin& /&

cos £/¢

sin &

o Bl w = B

. e = 2
Fourier transform of e ™" is Vme ™?*". Then the value of b equals

o MN @B
e
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Supply the value of the constant ¢ in the following formula (where f(x) is in the
Schwartz’s class) f(x) = cf(—x)

2w

T

/2

1

o B R = = =

Which of the following is NOT the Fourier transform of a function in L?(R)

€1/(1 + cosh &)
1§1/(1+ [€1)
sin§ /|<]

tanh ¢

b I o Il v » R =
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Given that J;(x) = J,(x) (where ], (x) denotes the Bessel function of order p, the value
of p equals:

=1

1

2

-3

(B B v = I =

Which of the following differential equations is invariant under the Fourier transform?
Airy's equation

Hermite's equation

Legendre’s equation

Tchebychev

wr B o Bl o= i -5
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If (f,(x)) is an orthonormal sequence of functions in L*[0, 1] then which of the
following is always true?

The sequence converges in norm

The sequence converges weakly

The sequence converges pointwise

B W v e e -

The sequence converges uniformly

Consider the function f(x) = 1 —cosx + % (sin 3x — cos 3x). The value of

[ If ()] 2dx equals:
A 20w

B 23m
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Given thatju{:x) = 1% fﬁ cos(x sin @ ) d8. Which of the following is true?

A (-1 2n
Jru(x)=Z i (2)

=Y = ()"

- Jo(x) =Z%

D Piae Z{ 1)n zn

Let X be the Banach space of continuous functions f(x) on [—m, ] such that

f(mr) = f(—mn) endowed with the supremum norm and S be the subset of X consisting of
all the functions in X whose Fourier series converges pointwise everywhere. Then

S equals X.

5 is not equal to X but § is a countable intersection of dense open sets in X.

X —Sisdensein X

X — 5 is a countable union of closed sets each having empty interior in X

o MN m >
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Question Number : 21 Question Id : 899514891 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

Which of the following represents the Poisson Kernel?

A1 1 —71?

2 1412 —2rcosé
B 1 1—712

T 1+1r2—2rcosd
c 1 1+ 72

2 1412 —2rcosé
D 1 1+ r2

T 1+712—2cos6
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The Lebesgue constants are the numbers L,, = f;wn(tﬂdt where D, (t) is the Dirichlet
kernel. Which of the following is true?

A Yo L, converges.
B L, ~ clogn for some constant ¢ and for large n
C L,—>0an—o
D L, ~c+ynlognforlargen
Consider the solution u(x, y) of Au = 0 on {(x,y):x* + y* < 1} and
u(cos @, sinf) = | sin @|. Then the value of u(0, 0) equals:
A H
2
B 1/m
c 2/m
D m

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

9/16/2020

b B o Bl == i~

o N mPe

www.FirstRanker.com www.FirstRanker.com

Consider the functions x™ on L?(—1,1)(n = 0,1, 2, 3, ... ). When these are subjected to
the Gram-Schmidt process the resulting functions arjp f,.(x). Then which of the following
is true?

The f,,(x) are the Legendre polynomials

The f,,(x) are the Tchebycheff's polynomials

The f,,(x) are the Hermite polynomials

The f,,(x) are the Laguerre polynomials

A solution to the wave equation U;; — c?Au = 0 are sought in the form

u(x, y, t) = e’ v(x, y). Then v(x, y) satisfies which of the following equations?
Av — (k% /c>)v = 0.

Av+ (k*/c®)v = 0.

Av + kv = 0.

c?Av+ v= 0.
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Coefficients a,,, b,, inthe Fourier series expansion ofa 2m periodic function
behave like n=%7¢ where ¢ is a positive number. Then which of the following is
true?

The sun of the series is continuous but not uniformly continuous.
The sun of the series is uniformly continuous but not absolutely continuous.

The sun of the series is absolutely continuous but not continuously differentiable

The sun of the series is continuously differentiable.

Which of the following functions is in the Schwartz’s class? Here I'({) is the Gamma
function and its reciprocal is assigned value 0 at the 0 and the negative integers.

siné /&
siné/(1+ &2)
sin&/(T(1+¢2))
(sin &) exp(—[<])
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Question Number : 28 Question Id : 899514898 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

Which of the following is true about the Fourier transform as an operator from
L*(R) to itself

It is unitary

It is selfadjoint

It is a compact operator

It is an unbounded operator.

wr By Bl wv B =

2m da
Theualuenfj"ﬂ rPEE e ——

2n/(1+1%)
2n/(1—1?%)
m/(1+7?)
/(1 —r1?

equals:

o B B o= -
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Question Number : 30 Question Id : 899514900 Question Type : MCQ Option Shuffling : No Display Ques
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

Apply the Parseval formula to the function f(x) = x/|x|, f(0) = 0 on [—m, ].
Which of the following do you deduce as the value of

1 1

1+ 3—2 + 5—2
A m?/3
B m?/4
C m?/6
D m?/8

For a compact operator on in L? [0, 1] which of the following is false?
A The spectrum is non-empty
B The spectrum can be uncountable
C The spectrum is at most countable
D The spectrum in certain cases can be {0}

www.FirstRanker.com
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Question Number : 32 Question Id : 899514902 Question Type : MCQ Option Shuffling : No Display Ques
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

. A" — ; ; :
The polynomials Exp(gj (H) (x"exp —[E}j satisfies which of the following equations?
Legendre equation
Hermite’'s equation
Laguerre equation
Tchebychev's equation

o MN m >

Given that f(x) = exp(—|x|) what is the value of f(0)? Here f is the Fourier
transform of f

1

2

T

2w

b S o I = = R =
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Given that x® = ¢ Py (x) + csPs(x) + -+ + ¢y Py(x) where B,(x) is the n — th Legendre
polynomial, the value of ¢, equals:
16/191
16/211
16/231
16/251

b B Bl v = i =

What is the value of 2 f: P.(x)dx ? Here B,(x) is the n-th Legendre polynomial.
1/8

1/16

1/32

0

o Mnm e
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The n — th Legendre polynomial is P,(x). Then the value of P{;(—1) equals

A 55

B 66

C 50

D 60
Which of the following statement about the Volterra operator T : L?[0, 1] — L? [0,1]is
true?

A It has no eigen-values

B Itis selfadjoint

C Itis a bounded non-compact operator

D OisinthespectrumofT

www.FirstRanker.com
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Which of the following is a trigonometric polynomial on [—m, 1]

A g

sin(—

&

B sin®x
C sin'/3x
D sinv3x

If f(x) = 1/(1 + x?) then what is the value of f = f(0)? Note f = g denotes the
convolution of f and g

A 2m
B m
C T

2
D I

www.FirstRanker.com
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Question Number : 40 Question Id : 899514910 Question Type : MCQ Option Shuffling : No Display Ques
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

The function f(x) equals 1 ontheinterval [—1, 1] and is zero outside this interval.
What is the Fourier transform of f = f. Note [ * g denotes the convolution of f and g

A sin?é
§

B 2sin?¢
¢

C 2sin®é
52

D 4sin®¢

fZ

A sequence (v, (x)) of functions in L?[0, 1] converges to v(x) weakly. Which of the
following is true?

The sequence is norm convergent

A subsequence converges pointwise

The sequence converges pointwise

The sequence is norm-bounded

b I o Ml v w i =
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Question Number : 42 Question Id : 899514912 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

Which of the following is an even function?
Jo(x)

Py(x)

Fourier transform of an even function
Fourier transform of an odd function

o I Wl v B =

Which of the following is Luzin’s theorem?

C[0,1] is dense in L?[0, 1] with respect to L?* norm

Polynomials are dense in L?[0,1] with respect to L? norm
Polynomials are dense in C[0,1] with respect to supremum norm
C[0,1] is dense in L™[0, 1] with respect to L™ norm

e B T = B

www.FirstRanker.com
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Question Number : 44 Question Id : 899514914 Question Type : MCQ Option Shuffling : No Display Ques
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

Fourier transform of a radial function is

Always radial and given by a sine transform

Always radial and given by a Beszel transform in two dimensions
Always radial and given by a Bessel transform in three dimensions

Always radial and given by a cosine transform

e I T w = I~

For the heat equation i, — U,, = 0 with initial condition u(x, 0) = f(x). Assume that
f(x) is positive outside (—1,1) and zero in (—1, 1). Then

u(x,t) is positive for all x € R and for all positive t

u(x, t) is positive only for x outside (—1, 1) and for all positive t

u(x,t) is positive only for x outside (—2,2) and for all positive t

u(x,t) is positive only for x outside (0,2) and for all positive t

o o Bl v = i =
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For the wave equation Wy — U,, = 0 with initial conditions in the Schwartz class,
assume that E(t) is the total energy and K(t) is the kinetic energy. Then, which of the
following is false?

E(t) is constant in time

K(t) is not constant in time

K(t) approaches E(0) as time goes to infinity

K(t) approaches E(0)/2 as time goes to infinity

o N @m >

Thesum 1+ 2cos2x + 2cos4x + ---+ 2 cos 2nx equals:
A sin(nx + x)
sin x

B sin(2nx + x)
sin x

C sin(2nx)
sin x

D sin(nx)
sin x

www.FirstRanker.com
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Question Number : 48 Question Id : 899514918 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

Which of the following is true about the n — th Legendre polynomial?

A It has n distinct roots in (—1, 1)

B Ithas +1 as a simple root

C It has a double root at the origin

D It hasadouble root at both 1 and —1
Suppose T,, is a sequence of continuous linear maps from a Banach space X into R such
that for each x € X the sequence T,,(x) is bounded then which of the following is
false?

A ||T,|| is bounded

B ||T.(x)|| hasabound independent of x for all [[x|| < 1

C ||T,|| converges

D ||T,|| has a convergent subsequence.

www.FirstRanker.com
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Question Number : 50 Question Id : 899514920 Question Type : MCQ Option Shuffling : No Display Ques
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

The Banach Steinhaus’s theorem implies
A Existence of a continuous function on [—m, m] whose Fourier series converges uniformly
B Existence of a continuous function on [—m, ] whose Fourier series converges pointwise
C Existence of a continuous function on [—m, ] whose Fourier series diverges at a specific
point.
D Existence of a continuous function on [—m, T] whose Fourier series diverges everywhere.

Which of the following is not a trigonometric polynomial on [—1, ]

A ‘cosbx
B cos'/5x
C cos®x
D bcosx

www.FirstRanker.com
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Question Number : 52 Question Id : 899514922 Question Type : MCQ Option Shuffling : No Display Ques
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

The Fourier transform of the function f(x) = e~ equals:

A 2/(1+&%)
B &f(14E?)
C 1/(1+¢&%)
D m/(1+¢&%)

Which of the following about the Bessel’s function J,,(z) is false?
It is an entire function of z for positive integer values of p

It is not an entire function of z for non-integer values of p

It is an entire function of Z for negative integer values of p

It is not an entire function of Z for any value of p

o I o Ml v vl =

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

9/16/2020

Question Number : 54 Question Id : 899514924 Question Type : MCQ Option Shuffling : No Display Ques
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

The Weierstrass's approximation theorem implies

A The separability of C[0, 1]
B The separability of L*[0, 1]
C That C[0, 1] is not separable
D That L*[0, 1] is not separable.
Which of the following is the Bessel’s equation of order p?
A x*y"+xy' +(x*+p*)V =0
B xy'—ayt @G?—p)¥ =0
C x%v"—xy'+(x*+p3)¥ =0
D x*y"+xy'+(x*—p?)y =0

www.FirstRanker.com
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For vectors v and win a Hilbert space, given that ||1?|| =4, ||w|| = 4 and ||w — v|| =3.
Then what is the value of ||w + U||'r‘

mEay

If F(£) is the Fourier transform of f(x) then the Fourier transform of "' (x) equals:

=i EE)
i§*F($)
—{*F(8)
§2F(8)

o N @ =

www.FirstRanker.com
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Question Number : 58 Question Id : 899514928 Question Type : MCQ Option Shuffling : No Display Ques:
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

If F(&) is the Fourier transform of f(x) then the Fourier transform of x?f(x) equals:

A —iF"(§)
B iF"(§)
c —F"(%)
D F'(§)
Which of the following is true?
A C[—m, ] with respect to sup norm has countable Hamel basis
B C[—m, m] with respect to sup norm has uncountable Hamel basis
C The set of all polynomials has uncountable Hamel basis
D L*[—m, ] with respect to L™ norm has countable Hamel basis

www.FirstRanker.com
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Let ¥(x) be a solution of the differential equation y'' + xy = 0. Then which of the
following is true?

A The zeros of y(x) form a finite set

B The zeros of y(x) are equally spaced

C The zeros (z,,) of y(x) are countable discrete increasing sequence and |z,, — z,,_, | tends
to zero as 1 tends to infinity.

D The zeros of y(x) have a finite limit point

Which of the following is an essential hypothesis on a metric space X in order to apply
the Baire Category theorem?

X is complete

X is locally connected

X is connected

X is separable

o B W = s =
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Given that F is the Fourier transform of a Schwartz function f

Supply the value of ¢ in the following formula

o0

[ d=c [Irorf a

— o3

A 2w

B om

c (2m)?
> (van)”

Given that f € L*(R) N L*(R) which of the following always hold? Here F(&) is the
Fourier transform of f

A F(§) el'(R)

B F(£)is uniformly continuous
C Fel*(R)

D F({)is absolutely continuous

www.FirstRanker.com
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Question Number : 64 Question Id : 899514934 Question Type : MCQ Option Shuffling : No Display Ques
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

Which of the following is the Legendre’s differential equation?

A (1—-x3)y"+2xy"+p(p+1y=0
B (1—x?)y"—2xy'+pp+1y=0
C (A+x)y"+2xy' +plp+1y=0
D (1+x)y" —2xy' +plp+1y=0
The function |J|:|2 defined on [—m, ] and extended as a 2 periodic function is
A Holder continuous but not Lipschitz continuous
B Continuously differentiable
C Mot Lipschitz continuous
D Lipschitz continuous but not continuously differentiable
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Question Number : 66 Question Id : 899514936 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 2 Wrong Marks : 0

The Fourier series of the function |3{|3 on [—m, m] converges
Conditionally and non-uniformly

Absolutely and uniformly

Absolutely but not uniformly

Y T v =

Uniformly but not absolutely

To conclude that a compact operator has an orthonormal basis of eigen-vectors which of
the following hypothesis is sufficient?
The operator is self-adjoint

The operator is normal

The operator is unitary

0 N m I

The operator is positive

www.FirstRanker.com
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Correct Marks : 2 Wrong Marks : 0

Consider the function f(x) =T — x on (0,m) and f(x) = —(m + x) on (— m, 0). The
Fourier series for the function is

A i sin(nx)
2n

1

B sin(nx)
I

1

C = sin(nx
EZ (nx)
n

1

D i sin(2nx)
n

1
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Parseval formula applied to f(x) = x? give the value of

1 1
1+ §+ 3—¢+"' as

At
90
B m*
96
c m*
98
D u*
112

The coefficient of cos(2n — 1)x in the Fourier series of cos ax (a is not an integer) is:
a (sinam) /(n((2n — 1)* — a?))

—a/(m((2n - 1)* — a*))

—2a (sinam) /(n((2n — 1)? — a?))

2a(sinan) /(n((2n — 1)? — a?))

o 0o m =
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