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GATE SOLVED PAPER - EC

SIGNALS & SYSTEMS

Two systems with impulse responsesh;~th and h,Ath are connected in cascade.
Then the overall impulse response of the cascaded system is given by
(A) product ofh;~th and hy/t h

(B) sumofh;~"thandh,”th
(C) convolution of hy t h and h, *th
(D) subtraction of h, t h from h; ~t h

The impulse response of a system is h~t h = tu ~t h. For an input urt — 1h, the

output is At
(A) - unrMth (B) Llh-u’\t— 1h
2 2
A — 1R t?-1
© 5 UMt — 1h (D) 5 Ut — 1h
For a periodic signal vAth= 30sin 100t + 10cos 300t + 6sin~500t + p/4h, the
fundamental frequency in rad/s
(A) 100 (B) 300
(C) 500 (D) 1500

A band-limited signal with a maximum frequency of 5 kHz is to be sampled.
According to the sampling theorem, the sampling frequency which is not valid is
(A) 5kHz (B) 12 kHz

(C) 15kHz (D) 20 kHz

Which one of the following statements is NOT TRUE for a continuous time
causal and stable LTI system?
(A) All the poles of the system must lie on the left side of thejw axis

(B) Zeros of the system can lie anywhere in the s-plane
(C) All the poles must lie within S‘:]r

(D) All the roots of the characteristic equation must be located on the left side
of the jw axis.

Assuming zero initial condition, the response y~t h of the system given below to a
unit step input u™ h is

U(s) 1 Yis)

— —_ -

(A) uMh (B) turth
© Lunth (D) e-turth
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Let gpth=e-r", and h7th is a filter matched to g th. If ghth is applied as input
to h”t h, then the Fourier transform of the output is
(A) e (B) &2

(C) el (D) e~

Theimpulse response of acontinuous timesystemisgivenbyiit =&/ t—fh +dt -3
. The value of the step response att = 2 is

(A)O (B) 1
(C) 2 (D)3
) . ) . d’y o dy _
A system described by the differential equation + 5=+ 6y*"t h=x"h. Let
X"t h be a rectangular pulse given by dt dt
" 0<t<?2
XM= otherwise d
Assuming that y*0h = 0 and H-patt= 0, the Laplace transform of y*t h is
g2 dt 1—g2

(A) shs + ngs\s +3h &) shs + 2h"§25+ 3h
©c — &= (D) —1=e*

s+ 2h"s + 3h s + 2h”s + 3h

A system described by a linear, constant coefficient, ordinary, first order differential
equation has an exact solution given by y~t h for t > 0, when the forcing function

is xt h and the initial condition is y”*0h. If one wishes to modify the system so that
the solution becomes —2y~th for t > 0, we need to
(A) change the initial condition to—y~0h and the forcing function to 2x~th
(B) change the initial condition to 2y*0h and the forcing function to —x”th
(C) change the initial condition to jﬁy"Oh and the forcing function to

J/2xMh

(D) change the initial condition to —2y”0h and the forcing function to —2x"th

The DFT of a vectorga b ¢ dB is the vectorga b g dp. Consider the product
fabocay
dabcl

qgr8=8abcdg,, W

%{)cdaw

The DFT of the vectorgp q r sB is a scaled vgrsion ofX

(A) 9a* b*g* d'C (B)9/a \b . g JdC
(C) ga+b b+d d+g g+aB (D) ga bg dB
1 :
The unilateral Laplace transform of  f(f)is 5~ " l.The unilateral Laplace
transform of tf (t) is S TS
(A) ———>—— (B) ——25+1

(s*+s+1)? (S +s+1)2
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S 2s+1
© @rsv1? O+ sv?

If x[n]=(1/3)I"I=(1/2)"u[n], then the region of convergence (ROC) of its z
-transform in the z -plane will be

<A>%<\z\<3 <B>%<\Z\<%

©) = <‘z‘<3 (D) = <‘z‘

The input x(t) and output y(t) of a system are related asy (t) = #X(T) cos(3nNdr .
The system is

(A) time-invariant and stable (B) stable and not time-invariant
(C) time-invariant and not stable (D) not time-invariant and not stable

The Fourier transform of a signal h (t) is H (jw) = (2 cos w) ('sin 2w)/ w. The value

of h (0) is
(A)1/4 B)1/2
€)1 (D) 2

Let y[n] denote the convolution ofh[n] and g[n], where h[n] = (1/2) "u[n] and g[n]
is a causal sequence. If y [0] = 1and y [1] =1/ 2, then g [1] equals

(A) O (B) 1/2

©1 (D) 31/2

The differential equation 1004 — 20% + y = x(t) describes a system with an
input x (t) and-an output y (t). The system, which is initially relaxed, is excited

by a unit step input. The output yAt h can be represented by the waveform
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The trigonometric Fourier series of an even function does not have the
(A) dc term (B) cosine terms

(C) sine terms (D) odd harmonicterms

A system is defined by its impulse response h (n) = 2" u (n — 2). The system is
(A) stable and causal (B) causal but not stable
(C) stable but not causal (D) unstable and non-causal

If the unit step response of a network is(1 — e—-a"), then its unit impulse response

is
(A) ce-a (B) q-te-ct
(€) (1—ae (D) (1 —a)e—<

An input x(t) = exp(—2t)u(t) +d(t —6) isappliedtoan LTI system with impulse
response h (t) = u (t) . The output is (A)

[1—exp(—20)]u(t) +u(t+6)

(B) [1 —exp(=2t)]u(t) +u(t —6)

(C) 0.5[1 —exp(—2t)Ju(t) +u(t+6)

(D) 0.5[1 —exp(—2t)Ju(t) +u(t —6)

Two systems Hi(Z)and H,(Z) are connected in cascade as shown below. The
overall output y(n) isthe same as the input x (n)  with a one unit delay. The
transfer function of the second system H, (Z) is

) (1—01z" . ,
afn) ———= H ( ) (l EJ.(i:_li Ho(z) | uln)
1-0.62-" z-'(1—0.627")
® i 0 ® “a—omy
z-1(1—0.4z-Y 1-04z-
©) (1—0.62-Y ©) z1(1—-0.627)

The first six points of the 8-point DFT of a real valued sequence are
5,1-j3,0,3—-j4,0 and 3+j4. The last two points of the DFT are respectively
(A)0,1-j3 (B)0,1+j3

(©)1+j3,5 (D)1-j3,5

Consider the z-transform  x(z) =5z°+4z-'+3; 0 < |z |< 3. Theinverse z -
transform x [n] is

(A) 5d[n + 2] +3d[n] +4d[n — 1]

(B) 5d[n — 2] +3d[n] + 4d[n + 1]

(C) 5ufn+ 2] +3u[n] +4un — 1]

(D) 5u[n — 2]+ 3u[n] + 4u[n + 1]
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The trigonometric Fourier series for the waveform f (t) shown below contains
)

A

1 3T
4

v~

Tl0 |z © |[3T7T
4 4 2 1

— 2A L

(A) only cosine terms and zero values for the dc components
(B) only cosine terms and a positive value for the dc components
(C) only cosine terms and a negative value for the dc components
(D) only sine terms and a negative value for the dc components

Two discrete time system with impulse responseh;[n] = d[n — 1]and h,[n] = d[n — 2]
are connected in cascade. The overall impulse response of the cascaded system is
(A)d[n —1] + d[n - 2] (B) d[n —4]

(©) d[n -3] (D) d[n —1]d[n —2]

For a N -point FET algorithm N = 2" which one of the following statements is
TRUE ?

(A) It is not possible to construct asignal flow graph with both input and
output in normal order

(B) The number of butterflies in the m ™ stage in N/ m
(C) In-place computation requires storage of only 2N data
(D) Computation of a butterfly requires only one complex multiplication.

s +1

il o e min . . . . LA,
Given () =L L Imir(t) = L, ten e vdiue Ork 1Is

; _ E -
) 1 s]+4s%+ (k—3)s (S) )
(€ 3 (D) 4

A continuous time LTI system is described by
dy (), dy() dx (t)
A7 4y tWM=24 O
Assuming zero initial conditions, the response y (t) of the above system for the
input x(t) =e-2'u(t) is given by
(A) (e'-e*)u(h) (B) (e —e~*u(t)
(C) (" +e-")u(t) (D) (' + ™) u (1

The transfer function of a discrete time LTI systemis given by
2—-3771
H(z) = ﬁlﬁl——é—r‘l
Consider the followind statements:
S1: The system is stable and causal for ROC: z ‘ ‘> 1/2
S2: The system is stable but not causal for ROC: zf {L/4
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S3: The system is neither stable nor causal for ROC: 1/4<z ‘ ‘ <1/2
Which one of the following statements is valid ?
(A) Both S1 and S2 are true (B) Both S2 and S3 are true

(C) Both S1 and S3are true (D) S1, S2 and S3 are all true

The Fourier series of a real periodic function has only
® ) cosine terms if it iseven
@ sine terms if it iseven
® cosine terms if it is odd
© sineterms ifitisodd
Which of the above statements are correct ?
(A) Pand S (B) P andR

(C) Qand S (D) Q andR

A function is given by f (t) = sin ?t + cos 2t . Which of the following is true ?
(A) fhas frequency components at 0 and-2 Hz,,

(B) fhas frequency components at 0 and-*Hz,

(C) fhas frequency components at-*an Hz
(D) fhas frequency components at-%!arid-t Hz
2p p

The ROC of z -transform of the dlscrete tlme sequence
um—bnwm—bw(n—nw
3
1., <1 1
A 53 <12155 OISR

(C)\ZflS (D)2<143

Givert1 that F (s) is the one-side Laplace transform of f (t), the Laplace transform
of # f(1)dr is
0

(A) sF(s) —f(0) (m§F®

©) # F(r)dr D) Sl[F (s) —f (0)]
0

A system with transfer function H (z) has impulse response h(.) defined as
h(2) =1, h(3) =-1and h (k) = 0 otherwise. Consider the following statements.

S1:H(2)is alow-pass filter.
S2: H(z) is an FIR filter.

Which of the following is correct?

(A) Only S2 istrue

(B) Both S1 and S2 are false

(C) Both S1 and S2 are true, and S2 is a reason for S1
(D) Both S1 and S2 are true, but S2 is not a reason forS1



GATE SOLVED PAPER-EC SIGNALS &SYSTEMS

Consider a system whose input x and output y are related by the equation
y(t) = #X(t —1)g(27 dT where h (t) is shown in the graph.
-3

OM t
Which of the following four properties are possessed by the system ?
BIBO : Bounded input gives a bounded output.
Causal : The system is causal,

LP : The system is low pass.
LTI : The system is linear and time-invariant.

(A) Causal, LP (B) BIBO, LTI

(C) BIBO, Causal, LTI (D) LP, LTI

The 4-point Discrete Fourier Transform (DFT) of a discrete time sequence
{1,0,2,3} is

(A) [0, —2+2j, 2, —2—2j] (B) [2, 2+ 2j, 6, 2—2j]
(©[6,1-3j, 2, 1+3j] (D) [6, —1+3j, 0, —1—3j]

An LTI system having transfer function fégs_{q and input x (t) =sin(t+ 1) isin
steady state. The output is sampled at a rate w; rad / s to obtain the final output
{x (k)}. Which of the following is true ?

(A) vy (.) is zero for all sampling frequencies ws

(B) vy (.) is nonzero for all sampling frequencies ws
(C) y (.) is nonzero for wg> 2, but zero for ws< 2
(D) vy (.) is zero for ws> 2, but nonzero for w, <2

The input and output of a continuous time system are respectively denoted by
X (t) and y (t). Which of the following descriptions corresponds to a causal system

2
(A) y(t) =x(t—2) +x(t +4) (B) y(t) =(t—-4)x(t+1)
C)y®=(@t+4x(t-1) (D) y(t) = (t+5)x(t +5)

The impulse response h (t) of a linear time invariant continuous time system is
described by h(t) =exp(at) u(t) +exp(bt)u(—t) where u(—1t) denotes the unit
step function, and a and b are real constants. This system is stable if

(A) ais positive and b ispositive

(B) a is negative and b isnegative

(C) a is negative and b isnegative

(D) a is negative and b is positive

A linear, time - invariant, causal continuous time system has a rational transfer
function with simple poles at s =- 2 and s =- 4 and one simple zero at s =-1.
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A unit step u (t) is applied at the input of the system. At steady state, the output
has constant value of 1. The impulse response of this system is

(A) [exp (—2t) +exp(—4t)] u(t)

(B) [—4exp(—2t) —12exp(—4t) —exp(—1D)]u(t)

(C) [—4exp(—2t) + 12exp (— 4D u(t)

(D) [- 0.5exp(— 2t) + 1L.5exp(— 4] u(?)

The signal x (t) is described by
x(t)=)l for—l#t#+1
0 otherwise
Two of the angular frequencies at which its Fourier transform becomes zero are
(A) p, 2p (B) 0.5p, 1.5p
€0 p (D) 2p, 2.5p

A discrete time linear shift - invariant system has an.impulse response h [n] with
h[0]=1,h[1] =- 1, h[2] = 2, and zero otherwise The system is given an input

sequence x [n] with x [0] = x [2] = 1, and zero otherwise. The number of nonzero

samples in the output sequence y [n], and the value of y [2] are respectively

(A) 5,2 (B) 6,2

(©) 6,1 (D) 5,3

Let x (t) be the input and y (t) be the output of a continuous time system. Match
the system properties P1, P2 and P3 with system relations R1, R2, R3, R4
Properties Relations

P1: Linear but NOT time - invariant  R1:y (t) = t’ (t)

P2: Time - invariant butNOT linear ~ R2:y (t) =tx (1) |

P3: Linear and time - invariant R3:y () =x ()|

R4:y () =x(t-5)
(A).(P1,R1),(P2,R3),(P3,R4) (B) (P1,R2),(P2,R3),(P3,R4)
(C) (P1,R3),(P2,R1),(P3,R2) (D) (P1,R1),(P2,R2),(P3,R3)

{x (n)} is areal - valued periodic sequence with a period N . x (n) and X (k) form
N-point Discrete Fourier Transform (DFT) pairs. The DFT Y (k) of the sequence

y(n) = ﬁ’:/:x(r)x(n +r)is

(A) X (92 ® L/ X x(k+1)
© &/ XX+ (D)0
r=0

Statement for Linked Answer Question 46 and 47:

In the following network, the switch is closed att= 0- and the sampling starts
from t = 0. The sampling frequency is 10 Hz.

\ 1) X(z)

Sampler
£=10 Hz zTransform
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The samples x(n), n=(0,1,2,...) are given by
(A) 5 (1 _ e_0.0Sn) (B) 56—0.05n
(C) 5(1—e—"" (D) 5e-°"

The expression and the region of convergence of thez —transform of the sampled
signal are

Sz

(») 25_26,5 z|<e” ®) |z <er
5z

C) ;o5 —SeZ—°-°5’ z|>e0® (D) s 1217 e

Statement for Linked Answer Question 48 & 49:

The impulse response h (t) of linear time - invariant continuous time system is
given by h (t) = exp(— 2t) u(t), where u (t) denotes the unit step function.

The frequency response H (w) of this system in terms of angular frequency w, is
given bylH (w)

(A) _ (8) %
1+j2w © i
©) 345 > w

The output of this system, to the sinusoidal input x (t) = 2cos 2t for all time t , is
(A) 0 (B) 2-°%cos (2t — 0.125p)
(C) 2-"°cos (2t — 0.125p) (D) 2-"°cos (2t — 0.25p)

If the Laplace transform of asignal Y (s) = 1 ),then its final value is
s(s—1

A) -1 @© 5

<1 (D) Unbounded

The 3-dB bandwidth of the low-pass signal e='u(t), where u(t) is the unit step
function, is given by

(A) L Hz ®L /v7_1Hz
2p 2p
©) 3 (D) 1 Hz

A 5-point sequence x[n] is given as x[—3] =1, x[-2] =1, x[-1]=0, x[0]=5
and x [1] = 1. Let X (e'w) denoted the discrete-time Fourier transform of x [n]. The
value of #°X (€) dw s
-p

(A) 5 (B) 10p
(C) 16p (D) 5+ j10p

The z —transform X (z) of a sequence x[n] is given by X[z] = —-*>—. It is given that
the region of convergence of X (z) includes the unit circle. The value of x [0] is
(A) —05 (B)O

(C) 0.25 (D) 05
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A Hilbert transformer is a
(A) non-linear system (B) non-causal system

(C) time-varying system (D) low-pass system

The frequency response of a linear, time-invariant system is given by
H (f) = . ° . The step response of the system is
]ld

(A) 5(1—e)u(t) (B) 561 — e~ 50u (t)
(© 3@ -eu( () §"1-e shu

Let x(t) == X(jw) be Fourier Transform pair. The Fourier Transform of the signal

X (5t = %ln tgpms of X (jw) is given as Liw w
(A)5 5 Xbg | (B) ges Xbg |
l —j3w M l 3w M
(©) 6™ Xb g1 (D) €™ Xbz ™|
The Dirac delta function d (t) is defined as
1 t=0
(A) d(t) = .
0  otherwise
3 t=0
B d®= .
0 otherwise
t=0
(©) d () ) and #d(tdt =1
0 otherwise -3
3 t=0
(D)d () =) ~and #d(tdt=1
0 otherwise -3 1 5
If the region of convergence of x,[n] + x,[n] is §< 12| <5 then the region of
convergence of x;[n] —x,[n] includes
1. < 2
(A) 3= <3 (B)5< 3
3« < 1 2
© <P 3 (D) 5<[z|<%
In the system shown below, x (t) = (sin t) u( t) In steady-state, the response y (t)
will be
a(f) 1 y(t)
a1
(A) —L sin-t — bj (B)-L sin-t + b
(C) N 2 4 N 2 4
1 to:
——e-sint D) sint—cost
73 (D)

Consider the function f (t) having Laplace transform
F(s)= Re[s] >0

S+Wo
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The final value of f (t) would be
(A)O (B) 1
C) —1#f(3)#1 (D) 3

A system with input x [n] and output y [n] is given as y [n] = (sin-2pn) x [n]. The
system is
(A) linear, stable and invertible

(B) non-linear, stable and non-invertible
(C) linear, stable and non-invertible
(D) linear, unstable and invertible

The unit step response of a system starting from rest is given byc(t) =1 —e—?'
for t $ 0. The transfer function of the system is

(A) (B)
1 +2s 2+s
© 5 N

The unit impulse response of a system is f(t) =e-',t $ 0. For this system the
steady-state value of the output for unit step input is equal to

(A) -1 (B) 0

©)1 (D) 3

Choose the function f(t); -3 <t < 3 for which a Fourier series cannot be defined.
(A) 3sin(25t) (B) 4cos (20t + 3) + 2sin(710t)
(C) exp(—|t)sin (25t) D) 1

The function x (t) is shown in the figure. Even and odd parts of a unit step
function u (t) are respectively,

all)

0
-1
AL Ly @) -1, 1x@
22 2 2
© L - 1x@ O -1 -Lxw
2 2 2 2

g@ reglon f convergence of z — transform of the sequence
Iu(n) IU( n —1) must be

M)Ff—ﬁ @)VFQG

<6

6
c (D)E<Ff3

© <P

Which of the following can be impulse response of a causal system ?
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0 0
(A) J/\ (B) ‘
t AN

A1) (1)

TN AN

Let x(n) =(3)"u(n),y(n) = x(n) andY (e") be the Fourier transform of y (n)
then Y (€")
(A) i (B) 2

t

(C) 4 (D)2
3

The power in the signal s(t) = 8cos(20p » ?) +4sin(15pt) is
(A) 40
(B) 41
(C) 42
(D) 82

The output y (t) of a linear time invariant system is related to its input x (t) by
the following equations

y(t)=05x(t—tg+T) +x(t —tg) + 0.5t —ty+T)

The filter transfer function H (w) of such a system is given by .
(A) (1 + coswT)eIwt (B) (1 +0.5coswT)e-Iw"
(C) (1 —coswT)e—w" (D) (1 —0.5coswT)e—wt

Match the following and choose the correct combination.
Group 1
. Continuous and aperiodic signal
Continuous and periodic signal
. Discrete and aperiodic signal
. Discrete and periodic signal
Group 2
Fourier representation is continuous and aperiodic
Fourier representation is discrete and aperiodic
Fourier representation is continuous and periodic
Fourier representation is discrete and periodic

(A) E—3, F—2, G —4, H -1
(BYE—1, F—3, G -2 H—4
(C)E—1, F—2 G—3 H-4
(D) E—2, F—1, G —4, H —3

I omm

o E
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A signal x (n) = sin (won +_f) is the input to a linear time- invariant system having
afrequency response H (e'w). If the output of the system Ax(n— ng) then the most
general form of +H (e'v) will be

(A) — nowg + b for any arbitrary real

(B) — nowo + 2pk for any arbitrary integer k
(C) nowq+2pk for any arbitrary integer k

(D) —nowof”

Statement of linked answer question 73 and 74 :
A sequence x (n) has non-zero values as shown in the figure.

7]
2
1I
1/2

r .
0 1 2

X (®-1), Forneven
2

al

L

The sequence y (n) =* will be
0, Forn odd

n
6 -5-1-3-2-1012 3 45 6

yln]

n
6-5-4-3-2-10123 456
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The Fourier transform of y (2n) will be
(A) e 2w[cosdw + 2cos2w + 2] (B) cos2w + 2cosw + 2

(C) e—w[cos2w + 2cosw + 2] (D) e—12w[cos 2w + 2 cos + 2]

For a signal x (t) the Fourier transform is X (f). Then the inverse Fourier transform
of X (3f + 2) is givenby

japt

3

1yt o VNI
(A) 2x ZJe (B) 3x Ak

(C) 3x(3t)e—*" (D) x(3t+2)

The impulse response  h[n] of a linear time-invariant system is given by
h[n]=u[n+3]+u[n—-2)—-2n[n—7] where u[n] is the unit step sequence. The
above system is

(A) stable but not causal (B) stable and causal

(C) causal but unstable (D) unstable and not causal

The z -transform of a system is H (z) = , *—_g2- Ifthe ROCisz | |<0.2, then the
impulse response of the system is (A)

(0.2) "u[n] (B) (0.2)"u[—n—1]

(C) —(0.2)"u[n] (D) —(0.2)"u[—n—1]

The Fourier transform of a conjugate symmetric function isalways

(A) imaginary (B) conjugate anti-symmetric
(C) real (D) conjugate symmetric

Consider the sequence  x[n] =[—4 —j51+ j25]. The conjugate anti-symmetric
part of the sequence is ’

(A)[-4—j25, j2,4—-j2.5] (B) [—]j2.5, 1, j2.5]

(C) [—j2.5, j2,0] (D) [—4, 1, 4]

A causal LTI system is described by the difference equation
2y[n] = ay[n — 2] — 2x[n] + bx[n — 1]
The system is stable only if
(A)|aF 2, |b<2 B)|lap2,b32
(C) |a|< 2, any value of b (D) |b| <2, any value of a

The impulse response h [n] of a linear time invariant system is given as
—2/2 n=1,-1

h[n]=%2 n=2-2
0 otherwise
If the input to the above system is the sequencee’" ", then the output is
(A) 42" (B) 4v/2e7

(C) yeirnia (D) —4el"'*



GATE SOLVED PAPER-EC SIGNALS &SYSTEMS

Let x (t) and y (t) with Fourier transforms F (f) and Y (f) respectively be related as
shown in Fig. Then Y (f) is

(A) —5x(f2)e ' (B) —%x (f/2)e

(C) =X (f/2)e % (D) — X (f/2)e-%"

The Laplace transform of i (t) is given by I (s) =2 Att" 3, The value of
. s(1+59)

i (t) tends to

(A) O

(B)1

€ 2

(D) 3

The Fourier series expansion of a real periodic signal with fundamental frequency

fo is given by g, (t) = / c,e/%*t 1t is given thatc; =3+ j5. Thenc_; is
(A)5+)3 n=3 (B) -3—J5

(C) =5+j3 (D) 3-j5

Let x (t) be the input to a linear, time-invariant system. The required output is

4p (t — 2). The transfer function of the system should be

(A) 4 (B) pg-itf

(C) e (D) 2¢i®"

A sequence x(n) with the z —transform y ;) = ;44,2 _2; +2 —3,-* isapplied

as an input to a linear, time-invariant system with the impulse response
h (n) = 2d (n — 3) where

d(ny=," N=0

0, otherwise
The output at n = 4 is
(A) —6 (B) zero
(C) 2 (D) -4

Let P be linearity, Q be time-invariance, R be causality and S be stability. A
discrete time system has the input-output relationship,
x(n) n$1
y (n) =10, n="0
x(n+1)n#—-1
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where x (n) is the input and y (n) is the output. The above system has the

properties
(A) P, Sbut notQ, R (B) P, Q,Sbutnot R
(C) P,Q,R, S (D) Q, R, Sbut not P

Common Data For Q. 88 & 89 :

The system under consideration is an RC low-pass filter (RC-LPF) with R = 1 k
WandC=10mF.

Let H (f) denote the frequency response of the RC-LPF. Let f; be the highest

H (f
frequency such that O # f | | # leES; $ 0.95. Then f; (in Hz) is
(A) 324.8 (B) 163.9
(C)52.2 (D) 104.4

Let ty (f) be the group delay function of the given RC-LPF and f,= 100 Hz. Then
ty (f2) in ms, is

(A) 0.717 (B) 7.17

(C) 711.7 (D) 4.505

Convolution of x (t + 5) with impulse function d (t —7) is equal to
(A) x(t—12) (B) x (t+12)
(C) x(t-2) (D) x(t+2)

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

(A) x(t) =2cost+ 3cos 3t (B) x (t) = 2cos pt + 7cos t

(C) x(t) =cost+0.5 (D) x (t) = 2 cos 1.5pt + sin 3.5pt

The Fourier transform F{e-'u(t)} is equal to—L1 Therefore, F-#l is
1+ j2pf 1+ j2pt

(A)e"u (f) (B) e~"u(f)

(C) e'u(—") (D) e~"u(—1)

A linear phase channel with phase delay T, and group delay Ty must have

(A) T, = Ty = constant

(B) To\ fand Tg\ f

(C) T, =constant and Ty \ f ( f denote frequency)

(D) T\ fand T, = constant

The Laplace transform of continuous - time signal x (t) is X (s) =2-2,Ifthe

Fourier transform of this signal exists, the x (t) is

(A) e?u(t) —2e-"u(t) (B) —e®'u(—t) +2e-"u(t)

(C) —e®u(—t) —2e-'u(t) (D) e*u(—t) —2e-'u(t)
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If the impulse response of discrete - time system ish[n] =-5"u[—n — 1], then the
system function H (z) is equal to

(A) % and the system is stable (B)

z
z—5

and the system is stable
(©) z_——ZS and the system is unstable (D)Z—ZS and the system is unstable

1

The transfer function of a system is given by H (s) = . The impulse
2

response of the system is (-2

(A) (t**e-"u(y B) t*e*)u(®

(C) (te=*t)u(t) (D) (te=*)u(t)

The region of convergence of the z — transform of a unit step function is

(A |zp1 (B)|zx1

(C) (Real partofz)>0 (D) (Real part of z) <0

Let d(t) denote the delta function. The value of the integral #3d(t)cosb&|dt is
) 2

(A) 1 (B) -1 °

©ao (D) %

If a signal f (t) has energy E , the energy of the signal f (2t) is equal to

(A) 1 (B)E/2

(C) 2E (D) 4E

The impulse response functions of four linear systems S1, S2, S3, S4 are given
respectively by ’
u (t)
hi() =1, h () =u (), hs () = . land ha(t) =e=u(t)

where u (1) is the unit step function. Which of these systems is time invariant, causal,

and stable?
(A)-S1 (B) S2
(C) s3 (D) s4
Given that L [f (t)] :_22+T21* L g (]= (512;)2}51;3 and h (t) = #Otf(T)g(t —ndr.
L [h ()] is
s°+1 B) —L
(A) S ® s

2
s+ 1 s+ 2
+
©) +3s+2 T +1

(D) None of the above

The Fourier Transform of the signal x(t) = e—*"
and B are constants :
(A) Ae-HTl (B) Ae-B"

(C)A+Bf2 (D) Ae-®'

is of the following form, where A
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A system with an input  x (t) and output vy (t) is described by the relations :
y (t) = tx (t). This system is

(A) linear and time - invariant (B) linear and time varying

(C) non - linear and time- invariant (D) non - linear and time - varying

A linear time invariant system has an impulse response e, t > 0. If the initial
conditions are zero and the input is e*, the output fort> 0 is

(A) e3t _ e2t (B) e5t

(C) e +e* (D) None of these

One period (0, T) each of two periodic waveforms W; and W, are shown in the
figure. The magnitudes of the n"™ Fourier series coefficients of W, and W,, for
n$ 1, n odd, are respectively proportional to

7 W
T2 T 12 T
0 0 \/

-1 -1
(A) \nﬂ and |n~?| (B) \n‘z\ and |n~°|
(© 1 and | (0) 1] and ||

Let u (t) be the step function. Which of the waveforms in the figure corresponds
to the convolution ofu(t) —u(t—1) withu(t) —u(t-2) ?
— 1.5

3t o 1 2 3 !
A system has a phase response given by f{w), where w is the angular frequency.
The phase delay and group delay at w = wy are respectively given by
(A) _Sfwg) _ df(w) (B) f~(w), — d*fTwp)
Wo , dw ‘W:% ° dVV2 w=w,
©) _w _dfw) (D) wflw), "1
fwo)  d(w) "3

w=w,
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The z -transform F (z) of the function f (nT )=a"" is

A z
® z—a' ®) z+a

4 Z
© e ® v
If [f(©)] = F(s), then[f(t—T)] is equal to
(A) €T F(s) ®) e~TF(5)
© =9 © -

A signal x (t) has a Fouriertransform X (w). If x (t) is a real and odd function of
t, then X (w) is
(A) areal and even function of w

(B) aimaginary and odd function of w
(C) an imaginary and even function of w
(D) areal and odd function of w

The Fourier series representation of an impulse train denoted by

s(t) = /d (t —nT o) is given by

Nt exp — "jzpnt B)L# exp — _jp_nt
0n=—3 To 0n=—3 To
(C) Ly expip_t (D) L4 exp Jgp_n
0n—-3 on__3
. . 171 (1-
The z -transform of a signal is given by C (z) = ﬂ Its final value is
-z
(A) 1/4 (B) zero
(©) 1.0 (D) infinity
IfF(s) = , then the value of Limf(t)
SZ + W2 £t 3
(A) cannot be determined (B) is zero
(C) is unity (D) isinfinite
The trigonometric Fourier series of a even time function can have only
(A) cosine terms (B) sine terms
(C) cosine and sine terms (D) d.c and cosine terms
|t ‘< Ty
A periodic signal x (t) of period Tgisgivenby x (t) = * T
. 0, T, < ‘ t ‘ < °
The dc component of x (t) is
Tl T
i B) -li-
(A) T (B) o7
@ﬂ“ © I
1
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The unit impulse response of a linear time invariant system is the unit step
function u (t). For t > 0, the response of the system to an excitatione=*"u (t),a > 0

will be
(A) ae—™ (B) (1/a)(1—e-)
(C) a(l—e-) (D) 1—e™

The z-transform of the time function 7 d(n —=Kk)is
k=0

z—1

A 2

z (z-1)?
©) ,_1y2 (D)
A distorted sinusoid has the amplitudes Ay, A 5, A 3, .... of the fundamental, second

harmonic, third harmonic,..... respectively. The total Igarmoprc distortion is
Ayt Azt

A B A A+ .
A~ A (B) A
+ AL+, A+AE ...
© AR R o
The Fourier transform of a function x (t) is X (f). The Fourier transform ofM)—
will be f
dX .
(a) G- (B) j2piX (f)
(C) jfX (f) (D) _(_L

The function f(t) has the Fourier Transform g (w). The Fourier Transform
3

ff(t)g(t)e= #g(t)ewdto is

-3

(A) 2 1t w) (B) Zipf(— W)

(C) 2pf(—w) (D) None of the above

The Laplace Transform of ec' cos (at) is equal to

W= B LN
(s—a)’+a (s—a)’+a?

© s _10)2 (D) None of the above

The trigonometric Fourier series of an even function of time does not have the
(A) dc term (B) cosine terms

(C) sine terms (D) odd harmonicterms

The Fourier transform of a real valued time signal has
(A) odd symmetry (B) even symmetry

(C) conjugate symmetry (D) no symmetry

Fhkkhkkhhkkkk
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SOLUTIONS

Option (C) is correct.

If the two systems with impulse response h{  and h4 ik are connected in
cascaded configuration as shown in figure, then the overall response of the system
is the convolution of the individual impulse responses.

aty— (1) hy(t)  ———u(1)

Ht)y———  I(tehyt) ——ull)

Option (C) is correct.
Given, the input x"th = uM—1h
It’s Laplace transform is

_e®
XAsh = 5

The impulse response of system is given

h"th =turth
Its Laplace transform is
-1
H/\?-' _32

Hence, the overall response at the output is
YAsh = XAshHAsh = es;;
Its inverse Laplace transform is
yMh = L_lfhzu’\t —1h

Option (A) is correct.
Given, the signal
vAt h = 30 sin 100t + 10 cos 300t + 6 sin 500t + 2 h
So we have
wy =100rad /s, w, =300 rad /s and ws = 500 rad /s

Therefore, the respective time periods are
T, =22=2Dgec T,=2P=2Dgec and T, =22 sec

w; 100 w, 300 500
So, the fundamental time period of the signal is

_LCM2p.2p.2p h
L.C.M.~Ts, ToTh =" cEA100, 300, 5000

or, To =—21%0

Hence, the fundamental frequency in rad / sec is wy =

2p _
10 100 rad /s
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Option (A) is correct.
Given, the maximum frequency of the band-limited signal
fn=5kHz
According to the Nyquist sampling theorem, the sampling frequency must be
greater than the Nyquist frequency which is given as
fn=2fh=2# 5=10kHz
So, the sampling frequency fs must satisfy
fs$ fn
fs $ 10 kHz
only the option (A) doesn’t satisfy the condition therefore, 5 kHz is not a valid
sampling frequency.
Option (C) is correct.
For a system to be casual, the R.O.C of system transfer function Hl§ which is
rational should be in the right half plane and to the right of the right most pole.
For the stability of LTI system. All poles of the system should lie in the
left half of S -plane and no repeated pole should be on imaginary axis. Hence,
options (A), (B), (D) satisfies an LTI system stability and causality both.
But, Option (C) is not true for the stable system as, S ‘ ‘ = 1 have one pole
in right hand plane also.
Option (B) is correct.
The Laplace transform of unit step fun"is
U%h=%

So, the O / P of the system is given as
Yrsh=bimir =1
ss s

For zero initial condition, we check

_ dy'th
/\ =
th = at
& Unsh =SY”sh—y~0h
& U”sh =sc—12m—y"0h
S
or, Unsh=21 AynOh = Oh
Hence, the O / P is correct which is
Y,\sh ==
its inverse Laplace transform is given by
y*h=tu’th

No Option is correct.

The matched filter i 'f‘ characterlzed by a freq]l_Jency response that is given as
f * At pexp x—j2pf
where g’\t h G~ h

Now, consider a filter matched to a known signal g™t h. The fourier transform of
th Iti tched fIt t "th ill
e resulting matehed R QUL G0 PR Bhexp—zpr

= |G fh fexpr—j2pfTh
T is duration of gt h
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Assume exp”—j2pfTh=1

So, GoMh=G_fi’
Since, the given Gaussian function is
/\th — e_ptz

Fourier transform of this signal will be
grth = e > e P’= Grfp
Therefore, output of the matched filter is
Gofh=le"f
Option (B) is correct.
Given, the impulse response of continuous time system
hAth = dt — T+ dt — 3h
From the convolution property, we know
thdt2to=hxt Lty h
So, for the input
xMh =usrh (Unit step fun")
The output of the system is obtained as
yAth = urthxhAth = utMthxgdt — 1h+ dt — 3h)
= uM—1h+ u”~t—3h
At t=2 y"2h =u*2 - 1lh+ur2—-3h =1
Option (B) is correct.
Given, the differential equation

2
A+ 5 L gyath = xath

dt dt
Taking its Laplace transform with zero initial conditions, we have
S“YASh+55Y ASh+6YASh = XASh ..o, (1)
Now, the input signal is
nh = A 0<t<2
X =% otherwise
ie., x"th =uth ut— 2h
Taking its Laplace transform, we obtain
1 e® _1—e?®
XAsh == — =
S S S
Substituting it in gquation (1X we get
gItn oaH =_(—X,\‘h ®= e _ 1l—g
s+55+6 sAs’+bBs+6h  §SF 2n"s+3h

Option (D) is correct.
The solution of a system described by a linear, constant coefficient, ordinary, first
order differential equation with forcing function x ¢ is y t’sdy we can define a
function relating x~t h and y~t h as below

d

P+ Qy+ K =x'th
where P, Q, K are constant. Taking the Laplace transform both the sides, we
get
PsYNSh—Py™Mh+QY Sh =X"Sh...cccccooviiiiiiiiiineiinnns Q)

Now, the solutions becomes
yi"th =- 2y*th
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or, Yi'skF-2Y ¢ h
So, Eq. (1) changes to
PSYll\Sh —PylAOh +QY1’Sh =X1ASh

or, —2PSY’Sh—Py "M0h—2Y 18 h = X"sh oo, 2)
Comparing Eqg. (1) and (2), we conclude that
Xhsh == 2X"sh
y1"0h =-2y Oh

Which makes the two equations to be same. Hence, we require to change the
initial condition to —2y @ land the forcing equation to —2x t A h

Option (A) is correct.
Given, the DFT of vector gab c dB as

D.FT.%a b ¢c dB/ =ga b g ds
Also, we have

fabcody
dabch
8pq r 8=8abcdp W (1)
%cdaw
T X

For matrix circular convolution, we know

R VR V

Sho h, hlwg)(ow

X6n@*h&]@ =911 ho thSX]_W

Sh2 hi1 hOWSX]_W

L T XIX

where "Xqo1% , X , are three point signals for xn 6 @and similarly for hén, ho, h:
and h, are three point signals. Comparing this transformation to Eq(1), we get

G d oy
Shoa dW
qrs=@ < b a&: gabcdB
Sd ¢ bW
bbb N« bcdp
RV RV
S Saw
SoW SoW
=5K * S
Ay S(l‘x
oy W
Now, we know that TX TX
X16n0* X000 = Xiper 6KQ X2 per KO
RV RV RV RV
Sall @AW say sy
Soll Solf  Spil Spii
So, SW * SsW=sW * S\
SCw W 9w I
d d
o EE sy gy
=9 b gdC

Option (D) is correct.
Using s -domain differentiation property of Laplace transform.
If f(t) <=>F (s)

tf (<>~ I )



So, L) ==9 —2— _  2s+1

dsis?+s+1E  (s2+s+1)2

Option (C) is correct.
x[n] = bsl‘ "t uIn]

x[n] =b2rulm +pt 1 uf=n -1 -prum)
3 3 2
Taking z -transform

X620 = / b3l z-"uln] + / bzl 2"u[—n —1]- / b312"u ]

n=- n=- n=-
3 —1

/312" bzl 2 /b
_7b +7b e /b Taking m =-n
Ta°243 Tzﬂzzn Ta°243

1 1
3| <torjz|>3

Series |1 converges if ‘%z ‘ <lorz<[3

Series | converges if ‘

Series I11 converges if ‘%‘ <1lor|z ‘>%

Region of convergence of X (z) will be intersection of above three
1

So, ROC : 2<z{<‘3

Option (D) is correct.
y(t) = #tX(T)COS(3T)dT
Time Invariance : .
Let, X (@) =d(®
y(t) = #td(t) cos(37) d7 = u(t)cos(0) = u ()
For a delayed input (t —i) output is

t
y(t,to) = #g(t— to)cos(37)dT = u (t) cos(3t o)
Delayed output,
y(t—to) = u(t—to)

y(t,to) ¥ y(t—to) System is not time invariant.
Stability :
Consider a boundeg input x (t) 5 cos 3t
y( t)—iiEj coss3t—# 1—cos6t 1# l#t
2
-3 2 _gdt _£0s 6t dt
Ast"" 3,y(@®) "3 (unbounded) System is not stable.
Option (C) is correct.
H (jw) = (2cosw)(sin2w) _ sin 3w , sinw

w w w
We know that inverse Fourier transform of sin ¢ function is a rectangular function.



F sin 3w

w

3 0 3 (sec)

N sin w

1 0 1 f[j,q(\(-]u

So, inverse Fourier transform of H (jw)

h (t) = hy(t) +ha(t) 11
h (0) = hy(0) + h(0)==+==1
2 2

Option (A) is correct.
Convolution sum is defined as

3
y[nl =h[n*g[nl= /hnlgn—k]

3 k=-3

For causal sequence, y[n] = / h[n]g[n—Kk]
k=0

y[nl=h[nlg[nl+h[nlgh—-1]+h[n]g[nh—-2]+ ...
Forn=0, y[0] = h[0]g[0] + h[1]g[— 1] + v..rren....

y[0] = h[0]g[0] g[-1=g[-2] = ...
(i)

y[0] = h[0]g[0]
Forn=1, y[1] = h[1]g[1] + h[1]g[O] + h[1]g[— 1]+ ....

ylI=higl+hllg0]

L=Lgpy+Lgpnpy=pti=1
2 2 2 2 2
1=9[]+gl0]
g[1l= 1—[ ?[0]
0
From equation (i), g[o]= =1-
h[o] 1
So, g[1]=1-1=0
Option (A) is correct,
d’y _,,dy
We have 100~ 7 -207" +y =x ()
dt? dt
Applying Laplace transform we get
100s* Y (s) —20s Y (s) + Y (s) = X ()
or H(s) = L 1
X(s) 100s®*-20s+1
1/100 A

©s2— (1/5)s+1/100  S°+ 2xWps + W?



Here w,=1/10and 2xw, =-1/5giving x =-1

Roots are s =1/10, 1/ 10 which lie on Right side of s plane thus unstable.
Option (C) is correct.

For an even function Fourier series contains dc term and cosine term (even and
odd harmonics).

Option (B) is correct.

Function h (n) = a" u (n) stable if a‘ ‘ < 1 and Unstable ifa% ‘H 1We We have
h(n) =2"u(n-2);

Here & = 2 therefore h (n ) is unstable and since h (n) = 0 for n <0

Therefore h (n) will be causal. So h (n) is causal and not stable.

Option (A) is correct.

Impulse response =—((jjt(step response)

= g—t(l —e-a) =0+ qge-a' = ge-¢
Option (D) is correct.
We have X(t) =exp(—2t)m(t) +s(t—6) andh (t) =u ()
Taking Laplace Transform V\ie get 1
X(s) =p +e-%] and H(s) = =
() =bg o (s) s

Now Y (s) = H(s) X(s)
_1.1 | -5
Ts5+2 0T sy " 5
or Y(s) = L NS e
2s  2(s+2) s
Thus y(t) =05[1 —exp(—2t)]u(t) +u(t —6)
Option (B) is correct.
y(n) =x(n-1)
or Y (@2) =z-'X(2)
or Y;((zz);= H@ =z
Now Hi(z)Ho(2) = z-1
_1
AoS o
_z-'(1—0.6z-Y
H. (1) = (1— 0.42-Y)

Option (B) is correct.
For 8 point DFT, x[1 =x[7:xX'[2] = x[6];x[3] =x[5] and it is conjugate
]

symmetric about x [4], x [6] = 0; x[7] =1+ j3
Option (A) is correct.

We know that aZ'® Inverse Z— transform ad [n ] a]
Given that X(z) =5z°+4z-'+3
Inverse z-transform x[n]=5d[n+ 2]+ 4d[n— 1]+ 3d[n]

Option (C) is correct.
For a function x (t) trigonometric fourier series is
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3
X (t) = A, + /[A, cos nwt + B, sinn wt ]
n=1

Where, A, %# X (t) dt To " "fundamental period
TO

and An =2 # x (t) cos nwt dt

0

To,
B =?2 # x (1) sin nwt dt
0T,

For an even function x (t), B, = 0
Since given function is even function so coefficient B, = 0, only cosine and constant

terms are present in its fourier series representation

T/ 3T/4

Constant term A =Tl ﬁ:/l”x(t)dt = %:ﬁT/jAdt+ #T/4 —2AdtD
Constant term is negative.

Option (C) is correct.

We have h,[n] = d[n = 1Jor Hy[Z]=Z !

and h,[n] = d[n = 2Jor H,(Z) =Z -2

Response of cascaded system
H(z) = Hi(z) 2 Ho(z) =zt - 22 =22
or, h[n]=d[n-3]
Option (D) is correct.
For an N-point FET algorithm butterfly operates on one pair of samples and involves
two complex-addition and one complex multiplication.
Option (D) is correct.

We h f(t)=L"% 3s+1
e have (t) S+ s+ (k—_3)st

and limf()=1
t°"3

By final value theorem
limf()=IlimsF(s)=1
3 <0

or lim s. (3s+1) =
s70s% + 4s® + (k —3) s
. s(3s+1)
or lim =1
s 0s[s% + 4s + (K — 3)]
1 _
k=g~ 1
or k =4

Option (B) is correct.
System is described as
d?y (O, d@ dx (1)
a4y tYM=24 TO
Taking Laplace transform on both side of given equation
S2Y(s)+4sY(s)+3Y(s)=2sX (s) + 4X (s)
(s®+4s+3)Y(s)=2(+2)X(s)s
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Transfer function of the system

H(S)=Y(S)— 2(s +2) - 2(s+2)
X(s) s?+4s+3 (s+3)(s+1)
Input x(t) = e-2u(t)
X(s) =———
N ? (s +2) 2(s+2)
Output Y(s) =H(s) = X(s) = .1

(s+3)(s+1) (s+2
By Partial fraction

_ 1 _1
Y(s‘)_s+1_s+3

Taking inverse Laplace transform
y() = (e —e-")u(t)
Option (C) is correct.

2-3z71
We have H(2) =1__3zfi_,_‘1zfz
4 8

By partial fraction H (z) can be written as

1 1
H@)= ——F+ — 7
@ M -5 h Al—3z |

For ROC : ‘z?llz

h[n] = b%lnu[n] +b%InU [n,n>0 1 _12 —=a"u[n]z*>a

Thus system is causal. Since ROC of H (z) includes unit circle, so it is stable also.
Hence S; is True
For ROC : ‘z ‘<%

1 1
2 [>%297
System is not causal. ROC of H (z) does not include unity circle, so it is not
stable and S; is True

hinl =-b31 u[=n— 1 +bZ1'u (),

Option (A) is correct.
The Fourier series of a real periodic function has only cosine terms if it is even
and sine terms if it is odd.

Option (B) is correct.
Given function is

f(t) =sin’t+cos2t —1=cos2t 4 (ogot = 1.1
2

2
The function has a DC term and a cosine function. The frequency of cosine

cos 2t

terms is
w=2=2pf" f="1 Hz
p
The given function has frequency component at 0 and-L Hz.

Option (A) is corrcic;[. 10
x[n] =p=1u(n) —p=Ju(—n-—-1)
3 2

Taking z transform we have
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n
First term gives 2zt <1t

Second term gives 11591 >‘z ‘
2 2

Thus its ROC is the common ROC of both terms. that is
3 2
Option (B) is correct.
By property of ur;tllateral LaplacLe trarl.gfgsm 1# .
f(r)dr  tg f(r)dr

-3 -3

Here function is defined for 0 < 17 <'t, Thus
t L E(s)
#O f(r) ——. s

Option (A) is correct.
We have h (2) =1, h(3) =-1 otherwise h (k) = 0. The diagram of response is as
follows :

1

-1

It has the finite magnitude values. So it is a finite impulse response filter. Thus

S, is true but it is not a low pass filter. SoS; is false.

Option (B) is correct.

Here h (t) ! 0 for t < 0. Thus system is non causal. Again any bounded input x (t)
gives bounded output y (t). Thus it is BIBO stable.

Here we can conclude that option (B) is correct.

Option (D) is correct.

We have x [n] :@{_11’ 0,2,3)and N =4
X[k =/ x[ne-%"™N k=0,1..N~1
ns0
For N = 4, X[K] = }x[n]e—jzpnm k=0,1,..3
n=0
Now X[O]=7 X[N]=x[0]+x[1]+x[2] +x[3]=1+0+2+3=6
n=0
x[1] = /3 x[n]e—P""? = x[0] + x[L]e—p'? + x[2]e—r + x[3]e—r*/?
n=0

=1+0-2+j3=-1+j3
3

X[2]= / x[nle#" = x[0] + x[L]e-» + x[2]e 1% + x [3]eI»®

n=0
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=1+0+2-3=0

3 . . . .
X[3] = / x[nJe-®"? = x[0] + x[1]e- "2 + x[2]e T + x[3]e %"
n=0
=1+0-2-j3=-1-j3
Thus [6,-1+j3, 0,—-1-j3]
Option (A) is correct.
Option (C) is correct.
The output of causal system depends only on present and past states only. In
option (A)y (0) depends on x (— 2) and x (4).
In option (B) y (0) depends on x (1). In
option (C)y (0) depends on x (— 1).In
option (D) y (0) depends on x (5).
Thus only in option (C) the value ofy (t) at t=0 depends on x (— 1) past value.
In all other option present value depends on future value.
Option (D) is correct.
We have h(t) = ed'u(t) +eb'u(—t)
This system is stable only when bounded input has bounded output For

stability at <O fort>0 thatimpliesa<O0and bt>0fort>0 thatimplies
b > 0. Thus, a is negative and b is positive.

Option (C) is correct.

G(s) =—HREFD i R(s) =1
(s+2)(s+4) S
C(s) = G R(s) =+
s(s+2)(s+4)
_ K, K 3K
8 4(s+2) 8(s+4)
Thus c(t) = K:l +Le-2t_ §e*‘“[)u )
8 4 8
At steady-state , c (3) = 1
Thus §K =lorK=8
Then, G (S) — 8(s+1) 12 4

(s+2)(s+4) (s+4) (s+2)
h(t) = L2G (s) = (—4e-* +12e-*") u(t)
Option (A) is correct.
1 _
We have X(t):) for l_# t#+ 1
0 otherwise

Fourier transform is L
# e*Jth(t)dt = # e ™14t = 1 [efjwt]l
— W 1

-3 -1 _ I .
=L (ev—ely=—L(—2jsinw) = 2sinw
—Jw —jw w

Thisiszeroatw=p and w= 2p
Option (D) is correct.
Given h(n)=[1,-1,2]
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x(n) =11, 0, 1]
y (n) = x (n)* h (n)

The length ofy [n] is=L; + L2—1=33+3—1=5
y(n) =X(n)*h(n) = /X (k) h(n —k)

k =-3

y(2)= /x(k)h(Z—k)

k=-3
=x0)h2 -0+ x(DHh(2-2)+ x(2h(2-2)
=h(@2)+0+h((@0)=1+2=3

There are 5 non zero sample in output sequence and the value ofy [2] is 3.

Option (B) is correct.
Mode function are not linear. Thus y (t) =| x (t)|is not linear but this functions is
time invariant. Option (A) and (B) may be correct.
The y (t) = t)x (t) js not linear, thus option (B) is wrong and (a) is correct. We
can see that
Ry y(t) =t3(t) Linear and time variant.
Roiy (t) = tjx(t) | Non linear and time variant.
Rs:y (t) = x|(t) | Non linear and time invariant
R4y () = x (t — 5) Linear and time invariant
Option (A) is correct. C
x(r)x(n+r)
r=0

Given : y(n) ===
It is Auto correlation.
Hence y(n) = o (M2 X (k)2

Option (B) is correct.
Current through resistor (i.e. capacitor) is

| = |(05)e*“RC
Here, 1 (0) = 25mA
R 200k

RC = 200k # 10m = 2 sec
| =25~ mA = V #R —5e— \
Here the voltages across the resistor is mput to sampler at frequency of 10 Hz. Thus
x(n) =5e>* =5e-2%" Fort>0
Option (C) is correct.
Since x(n) = 5e-"%"u(n) is a causal signal

Its z transform ig (2)=5 1 5

1 _ efo.oszle 7 — @005

Its ROC is \e*o-f’f’z*1 >1°"
Option (C) is correct.
h(t) = e-?u(t)

H (jw) = #Zh(t)e—jwtdt

7 ‘ > @005
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— #3odta-jwt g — #3a-@+jwit — 1
=g ee™dt=4f"¢ dt =————
{#) #0 (2 +jw)
Option (D) is correct.
H(jw) =—2—
(2+]jw)

The phase response at w = 2 rad / sec is
+H(jw) =-tan—¥ =_tan-12 =_B =_0.25p
4

2 2

Magnitude response at w = 2 rad / sec is

| H (ij = 1 _1

22+w? 28
Input is x (t) = 2 cos (2t)
; L
Output is = —=#2cos(2t—-0.25
P o5 ( p)

=1 cos[2t - 0.25p]

Option (D) is correct.
Y (S) = =
s(s—1)
Final value theorem is applicable only when all poles of system lies in left half of
S-plane. Here s = 1 is right s —plane pole. Thus it is unbounded.
Option (A) is correct.
x () =e"u ()
Taking Fourier transform

X (jw) =%
1+jw
; - 1
X —
| X (jw)] 1+u?
Magnitude at 3dB frequency is-L
\ 2
Thus 1 - 1
AY 2 \ 1 +W2
or w=1rad
=1
or f 21|9_|Z

Option (B) is correct.
For discrete time Fourier transform (DTFT) when N **3
x[n] =L # "X () e " dw
2p p
Putting n = 0 we get
x [0] =2 # X (ew) e Wodw =L # "X (elw) dw

2p _, 2p _,
or 4" X (ew)dw = 2px[0] = 2p #5 = 10p
-p
Option (B) is correct.
1—2z-"

Since ROC includes unit circle, it is left handed system
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x(n) =-(0.5)(2)"u(—=n-1)
x(0)=0

If we apply initial value theorem
x (0) = lim X (2) = lim—22 =05

23 2731 — 2771
That is wrong because here initial value theorem is not applicable because
signal x (n) is defined for n < 0.

Option (A) is correct.
A Hilbert transformer is a non-linear system.

Option (B) is correct.

H(f)=1 ?lOf

+:j10p

HE) =, - P
1+55 5A5+ ghe S+

Step response Y (s)= a, =1 1 _5 5,
SAs+gh  s§+gh s s+,

or y(t) =50 —e-"*)u(t)

Option (A) is correct.
X(t) < X (jw)
Using scaling we have

X (5t) < %Xc%m

Using shifting propertygwe get ¢ W isw

Option (D) is correct.
Dirac delta function d (t) is defined at t = 0 and it has infinite value a t = 0. The area
of dirac delta function is unity.

Option (D) is correct.

The ROC of addition or subtraction of two functions x;(n) and x, (n) is Ry + Ra.
We have been given ROC of addition of two function and has been asked ROC of
subtraction of two function. It will be same.

Option (A) is correct.

As we have x (t) = sint, thusw=1
Now H () =1
s+1
or H(w)= 1 -1
jw+l  j+1
or H (jw) =L + — 45c¢
Thus y (t) =L sin (t - 2)
2 4
Option (C) is correct.
F(s)=—"—
s*+w?

L-'F (s) = sinwyt
f(t) =sinw,t
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Thus the final value is—1 # f(3) # 1
Option (C) is correct.

y (n) = bsin 2 pn Ix (n)

Let x (n) =d (n)
Now y(n) =sin0 =0 (bounded) BIBO stable
Option (B) is correct.

c(t) =1—e?

Taking Laplace transform
C (s) = g(§)—=72 #S :l

U(s) s(s+2) s+ 2
Option (C) is correct.

hi)=e' —> H(E) =1y,

x=u® L XO=3

Y()=H@EXE) = L 4l _1 -1
s+1 s s s+1

y(t) =u(t) —e-
In steady statei.e. t™ 3,y (3) =1

Option (C) is correct.

Fourier series is defined for periodic function and constant.

3 sin (25t) is a periodic function.

4.cos (20t + 3) + 2sin(710t) 'is sum of two periodic function and also a periodic
function.

e-1'lsin (25t) is not.a periodic function, so FS can’t be defined for it.

1 is constant

Option (A) is correct.
g(t) +g(=1t)
Ev{g(t)} =

2
a(t) —g(—=1)
odd{g (0} = ==,
Here g®=u()
Thus Ue (1) = u®@+u(=19 +2u —t =12
_u®) —u(=t) _ x(t)
Uo (1) 2 >
Option (C) is correct.
Here X1 (n) = ‘6§j“u (n)
xl(z)z 1 I:QC)C::R:["‘ZT5
1-AZ h 6
X2(n =—‘%j”u(— n—1)
Xi(2)=1- 1 ROC:RZ"‘ZFQ
1-A% h 5
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Thus ROC of x1(n) + x2(n) is Ry + R, which is 65 <|7|< %

Option (D) is correct.
For causal system h (t) = 0 for t # 0. Only (D) satisfy this condition.

Option (D) is correct.
X(")= byl u(n)

y ()= (n) = b1 u¥(n)

_ . l 2n _ l n
or y(n)—,b IE u(n) =p=1u(n) (1)
4
Y (e'w) = n= 3 —jwn _n=3 1 "g-jwn
[yme /b
A VLR S CRE R E
or Y )=/ "= =1+p,|+psl+ + = =
) n/=°iA bal +bgltbgl byl = 1=,
Alternative :
Taking z transform of (1) we get
_ 1
Y(Z)_l_iiz—l
Substituting z = e'w we have
Y@m——éfﬁ
4
Y (€)= =4
1——}1 3

Option (A) is correct.
s(t)=8 005‘29 —20pt j + 4 sin 15pt

= 8sin20pt + 4sin 15pt
Here A; = 8 and A, = 4. Thus power |s
A2 8%,

Pzi 72 _40

2 2 2 2
Option (A) is correct.
y(t) =05x(t—tg+T)+x(t —tg) +0.5X(t —ty—T)
Taking Fourier transform we have
Y (w) = 0.5e (=4 X (w) +e X (w) +0.5e Fw="TX (W)

Y : | -
or ;% = e-h[0.5eMT + 1 +0.5e1w"]
= e [0.5(eMT +evT) +1] = e [coswT + 1]
or H(w) = YW _ (coswT + 1)

X(w)
Option (C) is correct.
For continuous and aperiodic signal Fourier representation is continuous and
aperiodic.
For continuous and periodic signal Fourier representation is discrete and aperiodic.
For discrete and aperiodic signal Fourier representation is continuous and periodic.
For discrete and periodic signal Fourier representation is discrete and periodic.
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Option (B) is correct.
y(n) = Ax(n—no)
Taking Fourier transform
Y (') = AetwX (elv)

or H(eiwy = Y () = Aejun,
X(e)
Thus +H (e'w) =-wyn,

For LTI discrete time system phase and frequency of H (e/w) are periodic with period
2p . So in general form

q (W) =- no w, + 2pk
Option (A) is correct.

From x(n) =[42,1,2,1,1,—12]
y(n) = x~5—1h,n even
=0, for n odd
n=-2, y(—2)=x(‘—22—1)=x(—2)=l2
n=-1, y(=1)=0
n=0, y() =x(§-1)=x(-1) =1
n=1, y(@)=20
n=2 y(2)=x¢2-1)=x(0)=2
n=3, y(@3)=0
n=4 y@)=x¢t-1)=x1)=1
n=>5, y()=0
n==6 y(6)=xg—6—1)=x(2)=2—1
Hence y () = %d(n+ 2) + d(n) +2d(n —2) + d(n —4)
1
+ fn — 6)

Oftion (C) is correct.
Here y (n) is scaled and shifted version of x (n) and againy (2n) is scaled version of y
(n) giving

z(n)=y((2n)=x(n-1)
d(n+1)+d(n) +2d(n —1) +d(n —2) + Ld(n —3)
2

N -

Taking Fourier transform.
Z(ev) = %eiw +1+2e " +e A"+ %e*siw

= e_jwb%ezjw —+ e]W + 2 + e—jW + %e—ZjWI

) 2jw —2jw ) )
= eflwb¢ +el+2+eY

or Z(e'v) = e-M[cos2w + 2cosw + 2]
Option (B) is correct.
x(t) —— X (f)

Using scaling we have

f
x(at) ~F— —2 >‘< o
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Thus xbafl ——3X (30
Using shifting property we get

e 12ohty (1) = X (f+ fy)

4
Thus Te7 M xp3tn - X (3F + 2)

e il - T E(E+)

Lemityxpley 7L X[B(F+2)]
3 3 8

Option (A) is correct.
3
A system is stable if / ‘h(n) ‘ < 3. The plot of given h (n) is
n=-3
yln]
2

1

6-5-4-3-2-1012 3456

Thus 7 h(n)] /6 h (),

n=-3 n=-3

=1+1+1+1+2+2+2+2+2
=15<3
Hence system is stable but h (n) ! 0 forn<0. Thus it is not causal.

Option (D) is correct.

H(z) =2 <
;0.2 12| <0.2
We know that
n —_—— 1
—au[—n-1] R z|<a
Thus h[n] =-(0.2)"u[—n—1]

Option (C) is correct.
The Fourier transform of a conjugate symmetrical function is always real.

Option (A) is correct.
We have x(n) =[—4—j5 1+2j, 4]
X*¥(n) =[-4+]j5 1- 2j,4]
x*(=n)=[4, 1-2j, -4+ j5]

Xeas (N) = w =[-4—j5, 2 4-j5
Option (C) is correct.
We have 2y (n) =ay(n —2) —2x (n) + bx(n —1)
Taking z transform we get
2Y (2) = aY (2)z?—2X @) +bX @)z "
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Y() _ bzt-2 )

or X (2) o gp=2" (D)
z(L-2)
or H(2) =§7
(z°-9)

It has poles at ! yi /2 andzeroat0and b/ 2. For a stable system poles must
lie inside the unit circle of z plane. Thus

2l
or la| < 2
But zero can lie anywhere in plane. Thus, b can be of any value.
Option (D) is correct.

We have x (n) = ep" "
and h(n)=4 2d(n+2)—2v2d(n+1) —22d(n—-1)
+42d(n—-2)
Now . y (n) = x (n)* hz(n)
= /x(n-khK = /x (n-k.hK
k=-3 k=2
or y(n) =x(n+2)h(—=2) +x(n+1)h(—=1) +x(n —1) h(1) +x(n —2) h(2)

= 40 el 02— Z7 i+ _ 9 /oeii-) + 48 e 1102
=4 Z6ei+) +eif-2@—2 268%n+D +ei*-1@
=42e@8+He-@3" 22e/Be Heip T°
=49e:[0p— 22e¢[2¢0s,] »

or y(n) =-4e "
Option (B) is correct.
From given graph the relation in x (t) and y (t) is
y () =-x[2(t+1)]
X(t) —— X (f)
Using scaling we have
x(at) —— —]éx cién
Thus x@2t) _F %X c_;m
Using shifting property we get
X(t—to) = e %X (f)

Thus x[2(t+1)] _F e—jzpf(—l)lxbilzejz”fxbll
2 "2 2 2
B N F gi2rf  f
X[2(t+1)] T
Option (C) is correct.
From the Final value theorem we have
limi(t) = limsl (s) = lims—2—= lim—2—=2
t" 3 s"0 s"0 S(1+s) s"o(l+5s)

Option (D) is correct.
Here Cs3=3+j5
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For real periodic signal

Cy =C
Thus C3=C=3—-j5
Option (C) is correct.

y(t) =4x(t—-2)
Taking Fourier transform we get

Y (e92P1) = 4e7 122X (g127) Time Shifting property
or Y (ej'ZPf) — pe—dipf
X (e12)
Thus H (e#7) = 4e~"
Option (B) is correct.
We have h(n)=3d(n-3)
or H(z) = 2z-° Taking z transform
X@) =2*+*—22+2-32"
Now Y(2) =H(@)X(2) =223 +2°—22+2 —32-%

=2(z+z =222 +2:-* -3z
Taking inverse z transform we have
y(n) =2[d(n+ 1)+ d(n—1) —2d(n —2)
+ 2d(n—3)—=3d( n-=-7)]
At n=14, y(4)=0
Option (A) is correct.
System is non causal because output depends on future value

Forn# 1 y(—1) =x(—1+1)=x(0)
y(n —ng) =x(n—ng+ 1) Time varying
y(n)=x(n+1) Depends on Future
i.e. y (1) =x(2) None causal

For bounded input, system has bounded output. So it is stable.
y(n)=x()forn$ 1
=0forn=0
=x(x+1) forn#—-1
So system is linear.

Option (C) is correct.
The frequency response of RC-LPF is

H(f) =—L1—
1+ j2pfRC

Now H () =1

HE)| _ 1 $ 0.95

H©O)  /1+4p*2R?*C?
or 1+4p*f2R’C? # 1.108
or 4p*ffR*C? #0.108
or 2pf, RC # 0.329
or f #_0.329

2pRC
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or fi #7293;{23
or fi# , 0.329
plk # 1m

or fi# 52.2 Hz
Thus flmax = 52.2Hz
Option (A) is correct.

Hw) =——

1+ jwRC
q(w) =-tan—'wRC
t,=- dg(w) __ RC 1073 =0.717 ms

dw  1+wPR2C?  1+4pP#£10° #£10-°
Option (C) is correct.

If x@®*h®=9(®
Then X(t—m)*h(t—1) =y(t—1n— 1)
Thus XA+5)*d{t-7)=x({t+5-7)=x(t-2)

Option (B) is correct.
In option (B) the given function is not periodic and does not satisfy
Dirichlet condition. So it cant be expansion in Fourier series.

x (t) =2cospt+ 7cost

T :ZQ =2
! w
T2=2Q=2p
1
T

T1-1 —rrational
T2 p
Option (C) is correct.
From the duality property of fourier transform we have

If x(t) —— X (f)
Then X (1) ~F— x(—f)
; _t FT 1
Therefore if e~ u(t) —— 1+ j2pf
1 FT f
Then 1+j2pt‘—’e u(—")
Option (A) is correct.
q (w) =-wto
_ —qw) _
t, = =t
w
and tg = da(w) to
dw
Thus t, = tg = to =constant

Option (*) is correct.
X(S)= 5—5s — 5—5 — =2 _|__1
s2-s—-2 (s+1)(s—2) s+1 s-2
Here three ROC may be possible.
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Re (s) <-1
Re (s) >2
—1<Re(s) <2
Since its Fourier transform exits, only —1 < Re (s) < 2 include imaginary axis.
so this ROC is possible. For this ROC the inverse Laplace transform is
x(t) =[—2e-"u(t) —2e”u(—1)]

Option (B) is correct.
For left sided sequence we have

n 4 1
—a u(—n—1)<—>1_az_l where |z |< a
n z 1
Thus -5 u(—n—1)<—>1_52_l where |z |< 5
n z YA
or -5 u(—n—1)<—»z_5 where g <5
Since ROC is |z £ 5 and it include unit circle, system is stable.
Alternative :

h(n) =-5"u(-n-1)
H(@) = 7h(n)z—n 2 7—5”2—” =- 7(52—1)n

n=-3 n=-3 n=-
Let n =- m, then

-3
H@) =- /()" =1- 7 (5-'2)-"

n'=-1 m=0

=1 ® 1 <lorz<5
1-5% 517 | 15

. 5 _ z

1 5-z z-5

Option (B) is correct.

s’(s—2) 2 s-2
1,1 "t e®)u()

2
S s—2
Here we have used property that convolution in time domain is multiplication in
s — domain

X1(5) Xa(8) T Xa(t)* Xa(t)
Option (A) is correct.

We have h(n)= u3(n) . .
H(@z) = /x(n).z—n = /l.z—n = /(z—l)n
H (z) is convergent if 3n - " "
/@ <3

and this is possible when  |z7'|< 1. Thus ROCis [z7'|<1lorz>[1
Option (A) is correct.
We know that  d(t)x(t) =x(0)d(t) and #Hd(t) =1

-3
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Let x (t) = cos(;:3t), then x (0) = 1
Now HFax() = #x)dndt =#a@dt=1

Option (B) is correct.
Let E be the energy of f (t) and E; be the energy of f (2t), then

E = # [f()]2dt

and E, = # [f(20]%t

Substituting 2t = pI\ENi gﬁts[f(p)]zgg _1 #3 . _E
Co o o ld T,

Option (B) is correct.
Since hy(t) ! 0 fort < 0, thus h; (t) is not causal
hy (t) =u gt) which is always time invariant, causal and stable.

h(t) =~ is time variant.
1+t

ha(t) = e-"u(t) is time variant.
Option (B) is correct.
h(t) =f()*g(t)
We know that convolution in time domain is multiplication in s — domain.
f(©* g(t) =h(t) ~ H(s) = F(s) #G(s)

2
H (s :LZ#7 s°+ 1 ~1
Thus I (T

Option (B) is correct.
Since normalized Gaussion function have Gaussion FT

Thus et <> /—Ee‘ﬁzf
/ a

Option (B)is correct.
Let X (t) = axy(t) + bx(t)

ayi(t) = atxy(t)

by (t) = btx(t)

Adding above both equation we have
ayi(t) + by2(t) = atxi(t) + btxp(t) = t [ax(t) + bxp(t)] = tx (1)

or ay(t) + by,(t) = y(t) Thus system is linear
If input is delayed then we have

Ya(d) = tx(t —to)
If output is delayed then we have

y(t—to) = (t —to) x (t —to)

which is not equal. Thus system is time varying.
Option (A) is correct.

We have h(t) = e S H(s) =L

s—2
and x () = e Sx(s)=1

s—3
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Now output is Y(s) = H(s) X(s) = _ L pl-1_1
S=2"s-3 s-3 s-2

Thus y(t) = e —e*

Option (C) is correct.

We know that for a square wave the Fourier series coefficient

nw,T

sin .
C :ﬂ nW[Tg (l)
nsq 1T -7
ThUS Cnsq \_
n
If we integrate square wave, triangular wave will be obtained,
Hence Chrri \#

Option (B) is correct.
u(t) —u(t—1) = f(t) <5~ F(s) = 5[ ~ =]
u(t) —u(t—2) =g(t) <=~ G(s) = £t — e
f®*g () —— F(s)G(s)
=1 e —e™
S

— gz [1 _ e—25 _ efs + 6735]

* L _ 1 e—2$ s e—3s

Taking inverse Laplace transform we have
f()* g(t) =t—(t—2)u(t—2) —(t —1)u(t —1) +(t =3)u(t =3)
The graph of option (B) satisfy this equation.
Option (A) iscorrect.
Option (A) is correct.
We have f(nT)=a""
Taking z -transform we get a
F@O= Jargn= /@2 = /000 2

n=-3 n=-3 n

Option (B) is correct.

If L[f(t)] = F(s)

Applying time shifting property we can write
LIf(t—T) =e"TF(s)

Option (A) is correct.

Option (A) is correct.

Option (C) is correct.

Given z transform

—(1-z7%
C() :W

Applying final value theorem



GATE SOLVED PAPER-EC SIGNALS &SYSTEMS

lim f (n) = lim (z - 1) f (2)

_1 _ 4 _1 _4
limz—1)F@2) =lim@z-12 $7%) o2 @-2)@-D
21 21 4(1-2) 21 4(1-2)

=limz- 7' @' - 1)(z-1)
z™1 4z (z - 1)
_limz @ -1+ )+ (z—1)

21 z-1-°
.77 2
=lim® (z+1)(z2+1) =1
z"" 1T
Option (A) is correct.
W
We have F)=—
ST+wW

t'i.“;f (t) final value theorem states that:
lim f (t) = lim sF (s)
t""3 s™"0

It must be noted that final value theorem can be applied only if poles liesin —ve
half of s-plane.

Here poles are on imaginary axis (s;,5, = ¥ jw). so can not apply final value
theorem. so Iltm;" (t) cannot be determined.

Option (D) is correct.

Trigonometric Fourier series of a function x (t) is expressed as :
X)) =Ag+ f[Ancosnwt+ B, sinnwt]

For even function x (t),nénl= 0

So x(t) = Ag+ / Ajcosnwt

Series will contain onlanSlC & cosine terms.

Option (C) is correct.

Given periodic sig|1aI t<T
1 1

X(t)z*O,T1<‘t‘<IZQ

The figure is as shown below.

~1

‘u 71'\ 1\ ﬁ
2

l\.'.-‘

For x (t) fourier series expression can be written as
X)) =Ap+ f[Ancoant+ B sinnwt]
n=1
where dc term

1 1 To/ 2
Ao = T, fx@dt = T, fr X (1) dt
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__1_ -T, T, Tol2 __1
_To-ﬁwzx(t)dHﬁnx(t)dt“L#Tl x(t)dtD—T060+2T1+0@

=20
Ay T

Option (B) is correct.
The unit impulse response of a LTI system is u (t)

Let h(t)=u(t)
Taking LT we have H(s) = %

If the system excited with an input x(t) = e-*'u(t), a> 0, the response
Y (s) =X (s) H(s)

X (&)= LIxO1= g5
SO Yy =—=t—-2_11 1 D
(s+a)s as s+a

Taking inverse Laplace, the response will be
y() = 36—

Option (B) is correct.

3
We have x[nl=/d{n -k
k=0
X@ = Jxiz" = ] ;]dn-Kz-"
k=0 n=-3k=0
Since d (n — k) defined only for n = k so
X@=/z%_ 1 _ z

0 (-1 (-1
Option (B).is correct.
Option (B) is correct.
X (t) < X (f)
by differentiation property;

ax (B _ .
F; dt E = jwX (W)
or F;d—xd(tI)E = j2pfX (f)
Option (C) is correct.
We have f(t) ~——gw)
F

by duality property of fourier transform we can write
g (O~ 2pf(—w)
3
S0 Flg()]  #g(t)evdt = 2pf(—w)
= -3
Option (B) is correct.
Given function
X (t) = ea' cos (at)

Now cos(at) <t~
(at) TiF

If X(t) <=> X (s)
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then e*'x (1) <= X (5 —So) shifting in s-domain
S0 ea'cos(at) <= —(s=a) _

(s—a)?+a?
Option (C) is correct.
For a function x (t), trigonometric fourier series is :

X{P)=Aog+ f[An cosn wt +Bn sinn wt |

n=1
where Ag =Llyy (t)dt To = Fundamental period
To To
A =2 #x(t) cos nwidt
n
TO To
B, =2 # x () sin nwtdt
0T
For an even function x (t), coefficient B, =0
for an odd function x(t), Ag=0
A, =0

so if x (t) is even function its fourier series will not contain sine terms.

Option (C) is correct.
The conjugation property allows us to show if x (t) is real, then X (jw) has conjugate
symmetry, that is

X (= jw) = X2 (jw) [ (t) real]

Proof :
3

X (jw) = #x(t)ewdt
-3
replace w by — w then

3
X(—jw) = #x (1) eW dt
383 > 3

X2(jw) == #x(t)e-Mdtg = #x>(t)eldt

if x(t) real X2 (t) = x(t)

then X2(jw) = #x(t)etdt = X (—jw)

-3
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