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ANSWER KEY > Signal & System

1. (d) 7. (a) 13. (d) 19. (b) 25. (a)
2. (d) 8. (b) 14. (c) 20. (a) 26. (a)
3. (b) 9. (a) 15. (a) 21. (b) 27. (a)
4. (a) 10. (a) 16. (a) 22. (a) 28. (a)
5 (a) 1. (b) 17. (a) 23. (c) 29. (d)
6. (a) 12. (a) 18. (b) 24. (c) 30. (d)

DETAILED EXPLANATIONS

1. (d)
o0 Un] 2 L
1-2z77"
ROC = |Z>2
and (4N u[-n-1]«= !
1-4z7"
ROC = |7 <4

for the signal to converge
ROC = 2< |Z| <4
2. (d)

Since the transfer function has one pole on the R.H.S thus the system is unstable, so the final value theorem
is not applicable in this case.
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3. (b)

y[n]
y[2]

x[0] =1
4. (a)

d,
/E[F(/w)] — f{f(1)]

thus at t = 0 the answer will be zero.

x[n] #8[n-2] =x[n-2]

= 2cosm + 4/sin(2w) + 2cos3w = 2cos(n) + 4/ sin(2w) + 6 cos(3m)

6. (a)
X[K = W
for N=4, XKl = wjok fork= 0,123
taking IDFT, we get,  x[n] = 8[n—-n,]
energy = Z|x[/7]|2 =1
7 (a)
X(el) = efo+ e7o + 2(e% — e72/0) + 3(e% + e73/v)
=-2+0-6=-8
|Xem| = 8
8. (b) n
Hilbert transform will shift the signal by > thus x(f) = e/@rft-nl2) = _jgjenit
9. (a)
‘. For causal system degree of numerator < degree of denominator. (degree is highest power of 2)
10. (a)
Refx(n) = X0 = (®

Taking conjugate on both sides

: 2n
—j(-K)=Et
by = %fx(t)e T
T
a = by
.. Fourier series Coefficient of Re {x ()} = Gtax +28_K
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11.  (b)
The signal can be represented as

X(jw)

Since the signal is neither even nor odd symmetric in frequency domain thus it will be a complex signal in

time domain.
12. (a)
Y(2) = X(2)- H(Z2) =2[z8 + z2-3z1 + 527%] . [2(z72)]
= 2[z+2z"-32°%+5279]
Z—2 =0
thus Y[2] = O
13.  (d)

1.x(t)=0fort<O thus the signal is causal
-+ x(t) is real thus X(jw) is an even symmetric signal

now Re{X(jm)}Leven{x(t)}
|t|el! = even (x(n)

x(t) + x(—t)

2 = |t|eim
x(f) = 2teM
{. right sided x(-f) = 0}
x(f) = 2tetu(l)
14. (c)
(1) L5 X(s) S
(s+3) +4
s$+3
yt) = _[x(r)dr = S(6+37 + 4]
15. (a)
sin(sm)
2 FT _ 1 -1<n<1
. (mj x1[n]_{0 otherwise
sin| —
2
now }n} x[n] «£L T X,(€'*) + 3nd(w)

_p o
P 1-e
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218 (m) T 1

n

x(=1)

xfnl = 1+ Y xk]
Kk=-
1 n<-4
= <n+3 -1<n<1
4 nx=2
satn—eeo
x[n] = 4
16. (a)
o (f) = x(t)+2x(—t)
x(t)
4
x(f) = A1
2 3
xo(t)
2_
xe(t) = | 1 1 1
-3 —'2 —'1 0
17.  (a)
Let X (1) = e?tu(l)
1
X' (jo) =
() 2+ jo

now applying time reversal property

x(=t) 5 X(-jw)

FT 1
2-jo

et u(-1)

18. (b)
Ye) = X(e/®)  X(elo~™?)
.. Intime domain

=
Q

E
I

2mx,[n] - x,[N]

RN P,

N f--—

www.madeeasy.in

© Copyright: MADE EASY



19.

20.

MADE ERASYH

India’s Best Institute for |ES, GATE & PSUs

RIB(R)-2019 « EC

Signal & System 11

| 3\"
now, If X(e/®)y¢—— n(Z)
, Inl
Then X(elo-2) ¢——s n-ed’”z(%)
2n
; 3
2 Zejnn/Z (_)
y[n]«—— 21n Z
(b)

Taking inverse ztransform

z
; |Z|>1
2z 2] > 1
1 3
Z_i
3
2(z-1) 1
3 |z| > 3
Z_i
3
z
. |zl > —
Z_i
2
H(z) - X'(2)
2z(z-1) 12l 1

(i)

1[ i2(-1/2) | —j2(t-1/2)
te ]

1 o o
E[em-e I+e /21-6/]

According to the given condition the output is
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T st ajaidt] _ T jst-1/3) | -j3(t-1/3)
E[e e +ele ]_E[e +e ]
003{3(1‘—1)}
3
cos S(l—lj
3 3

cosO =1

FT

odd[x[n]] —— jIm[X(e/®)]

21. (b)
If x[n] is real
odd[x[n]]
odd [x[n]]
Since, x[n]
x[n]

using parshevel’s theorem

22. (a)

So, Hw)

So, H(z)

\%

£ |:%(ejm o _ g2 e2jm):|

L8l 1-3[n~1-3[n-+2]+3[n-2]]

x[n]—x[—n]
2
Oforn>0
2 odd[x[n]]
d[n+1]-98[n+2]forn<0

3 el

3

+1

0

d[n] +d8[n+1]-9[n+ 2]

Scos(%j‘ ; Z H(jo) = -w/2

3cos| 2|.e 72 = §[e/"*’/2+e—/‘u>/2]-e*/m/2
2 2

3, o

al1+e™]

§[1+z’1]
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23. (c)
Taking Fourier transform of the signal, we obtain
§ — 19‘/‘”
H(ejm) = 32 2 1 )
1-Selo 4 g2
4 8
-2yl =T+ 5 yIn=2) = Safn)- S afn - 1
24. (c)
f(t)
—_——— +1 ______
/ \ 45 7 / \ 12
AN : F—— ¢ — >t
\ / -1 1 3 89 11
-1
The signal f(t) has hidden, odd and half-wave symmetry.
So, g # 0
a, = 0: ¥n
b, # 0;n=1,35
Therefore, non zero Fourier series coefficients are
a,and b, n=1,3,5,.........
25. (a)
5 11 1 1
As, x(f)cos®t = x(t)|=+—=cos2t| = —x(t)+—=cos2t
2 2 2 2
Now, g(t) = x(1). cos?t * sint
_ x(t)r + 00321‘}* sint
2 mt
Go) = |LX(jo)+ X -2)+ 1 X(w+2) xrect(ﬁj
o VOt 4 2
Thus the given solution will be
G(jw) = =X(jw)
() = 2x(0)
or a = 3
Thus to get the desired result
h) = =50
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26. (a)
x[n] = 9[n]
Xe®) = 1
ax(e”)
do 0
Y(e®) = el X(el)
1 F e jon,.  Sinm(n-1)
ANl = %_ne/ edw = =T
27. (a)
X (1) —— X* (- jo)
t .
and [ 2(1) dr s X9 | x0)5(0)
e o
28. (a)
X(j0) = Tx(t)dt -7
29. (d)
14207 14287
H(jw) = 1+—1 = 5o 11 2e
2671
|H(jw)| = 2
30. (d)

The impulse response convolves with the input signal and the output can be broken up into shifted
versions of input.
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