Fourier Series

[ [V multipie Choice Questions]

Q.1

Q.2

Consider the following statements related to
Fourier series of a periodic waveform:

1. It expresses the given periodic waveform
as a combination of D.C. component, since
and cosine waveforms of different harmonic
frequencies.

2. The amplitude spectrum is discrete.

3. The evaluation of Fourier coefficients gets
simplified if waveform symmetries are used.

" 4, The amplitude spectrum is continuous.

Which of the above statements are correct?

(@ 1,2and4 (b) 2,3and 4
(c) 1,3and 4 (d) 1,2and3
[ESE-2002]

The Fourier series representation of an impulse train

denoted by s(t)= Y &(t—nT,) is given by

N=—oco

[GATE-1999]

Q.3

Q.4

Q.5

Q.6

Which of the following cannot be the Fourier
series expansion of a periodic signal?

(@) x() =2 cost+ 3 cos3t

(b) x(t) =2 cosnt+ 7 cost

{c) x(t) =cost+ 0.5

(d) x(f) = 2 cos1.5nt+ sin3.5wt

[GATE-2002]

The Fourier series expansion of a real periodic
signal with fundamental frequency £, is given

by g,t)= 3, C,e*™""

n=—oco

itisgiventhatc; =3 + 5. Then c 4 is

(@ 5+ (b) 3-/5

(©) -5+ (d) 3-5
[GATE-2003]

Determine the fourier series coefficient for given
periodic signal x(1) is
x(f)
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(c? nksm(Qk) (d) nkCOS(Q )
The Fourier expansion

fity=ay+ Y, (@, cos nwt + b, sin nwt)

n=1
of the periodic signal shown below will contain
the following nonzero terms



fit

[1.,

of
(@ ayand b, n=1,3,5, ..
) aoanda n=1,23, .
(c) a,,a,and b, n=1,2, 3, v 0O
(d) aoand a,n=135, .0
[ESE-2011]

Q.7 The signal x(t) has period 1 and the following
fourier co-efficients

1k
C, = (__) k20
3

0 k<O
What is x()
1 1
@ xt)=—5— () *lt)=—7
1- e 1+ —el?™
1 1
© A)=———(0) *t)=—
1+ —g/2nt 1 g-i2nt
3

Q.8 Which of the following are fourier co-efficient of
an odd, real signal x(1)

@ C. = 6jcosnk (b) C _ Bjkcosmk

K7 (9 - 4k?) KT m(9-4k2)
6coswk
c) C, =———— (d) None of the above
( ) k Tt(g—4k2) ( )
2 , h=0
Q9 x()=C,= 1 nl
j(E ., otherwise

Which of the following true?
(a) x(?)is areal valued signal
(b) x(t)is an even signal

dx(t)
dt

(d) both (b)and (c)

(©

is an even signal.

Q.10 The periodic signal x(f) is shown below, the
exponential fourier series coefficients (C,) of the
signal is

B
N O O O "
() %[1 7] ®) %[1+(-1)"]
© P[] @ pe[t+]

Q.11 Suppose we have given following information
about a signal x(#).
(i) x(?)isreal odd
(i) x(f) is periodic with T=2
(iii) Fourier coefficients (x=0, x| > 1)

(V) % Jolxtlat =1

The signal that satisfy these conditions
) 2 sinmt&unique

(b) 2 sinmtbutnotunique

(c) 2sinmt& unique
(d) 2sinzmttbut not unique

Q.12 x(t) is a real valued function of a real variable
with period T. Its trigonometric Fourier Series
expansion contains no terms of frequency
o=2r (2K/T; k=1, 2, ... Also, no sine terms
are present. Then x(1) satisfies the equation
@ x(t) =—=x(t-T)

(0) x(t) = x(T-1) = (-1
€ () =x(T-t)=—x(t-T/2)
(d) x() =x(t-T)=x(t-T/2) [GATE-2006]
)

Q.13 Asignal x(t) is given by
1,-T/4<t<3T/4
x(f) = 4-1,3T/4<t<7T /4
—x(t+T)

Which among the following gives the
fundamental fourier term of x(£)?

@ Loos(%-T) @) ZoosZ+E)

T 2T 4
4 (nt ntowm
(© nsm(T 4) (d snn(2T+4)

[GATE-2007]

Q.14 The Fourier Series coefficients, of a periodic
signal x() expressed as

x() = 2 . a,e/?™!T are given by

a,=2-j1,a,=05+ /02 a = j2

a,=05-02 a,=2+j1,and g, = 0; for

| k| > 2. Which of the following is true?

(a) x(1) has finite energy because only finitely
many coefficients are non-zero

(b) x(f) has zero average value because it is
periodic

(c) Theimaginary part of x(1) is constant

(d) The real part of x() is even

[GATE-2009]

Q.15 The Fourier series of an odd periodic function,
contains only
(@) odd harmonics (b) even harmonics
(c) cosineterms (d) sine terms

[GATE-1994]

Q.16 The trigonometric Fourier series of an even
function does not have the
(a) DCterm

(b) cosineterms

(c) sineterms

(d) odd harmonic terms

Q.17 Consider two singals x,(f) = 2 and
x,t = 24,
Which one of the following statements is correct?
(a) Bothux,(t)andx,(f)are periodic
(b) x,(t) is periodic but x,(1) is not periodic
(c) x,(f) is periodic but x,(1) is not periodic
(d) Neither x,(f) nor x,(1) is periodic

[ESE-2007]

80 Numerical Data Type
= Questions

[GATE-2011]

Q.18 The signal x(f) has period 2 and the following
fourier co-efficients

1k
C.=|=]|; k=20
k (2)

0; k<O
value of x(0) will be

Q.19 Letx(t) be a periodic signal with time period T, Let
D = x(t - &) + x(t + t;) for some £,. The Fourier
Series coefficients of y(f) are denoted by by If b, =0
for all odd K. then ¢, can be equal to T.

[GATE-2008]

Q.20 A discrete time signal is given by
x[n] = cos® [g n] . Ifthe complex Fourier series

coefficients of the signal are represented as C,.
Then the value of C,; is

Q.21 Consider a sequence x [n] = Z 8[n - 4K]

K=—ca

then the complex exponential Fourier series
coefficient C, of x[n] can be represented as

1Cl

then the value of A is ?

i ID
f Try Yourself J

T1. Letx(t) be a periodic signal with fundamental
period Tand Fourier series coefficients a,. The
Fourier series coefficient of Re{x()} (Where Re
denotes the real part of the signal) is

ag+a’, ax —a-k
@ 5 (b) 5

ak +a_g ak —ax
(© — 5 (d) —5

[Ans: (a)]

T2. Choose the function f{1), —= < t < e, for whicha
Fourier series cannot be defined.
(8) 3sin(251) .
(b) 4 cos (20t + 3) +.2:8in(7101)
(©) exp (Ht])sin(251)
(d) 1
[Ans: ()]



T3.

T4.

T5.

Which of the following statement is wrong about
fourier series complex coefficient for a real time
signal
(a) C,has even symmetric real part
(b) C,hasodd symme’fric imaginary part
(c) C,has even symmetric magnitude
(d) C,hasevensymmetric phase
[Ans: ()]

A signal is such that x(f) = —x(t + 7,/2). It also
given that it is even in nature. The fourier series
expanssion has
(a) absent sine terms
(b) absent costerms
(c) only odd harmonics
(d) oddtermsof cosasZ a,cos nw
[Ans: (d)]

A signal has fouriers series coeffs
C,=»C,=2=C, C_,=C,=8,C,=0.

Its power

[Ans: (136)]



