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DETAILED EXPLANATIONS

1. (b)
Given, x(t) PN Cx
x(t + @) eF2 s plkonc,
Puta=2
x(t+ Z)Leﬂkwock
x(—t) IS C_g
x(—t+2) Fs /20,
2. (c)
2
Given, [ (t-3)8(2t+2)dt
-2

From the property of impulse d(at+b)= ﬁ 8(1‘ + EJ
a a

1 2
=~ [-3)3(+1)at
2—2

ty

from tJ.x(t)S(t—tO)dt =x(t); t <t <t
1

Clearly we can write,

1
= —(-1-3)=-2
S(-1-3)
3. (d)
Given, h(t)y = u(t) - u(t - 6)
h(t)
1
0 6
x(t) y() = x(¢) Dh(t)
h(t)
y(t) = J. x(t)h(t-1)dt
2
y(2) = f x(T)h(2-1)dr
=0
www.madeeasy.in
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2
= f [%T) 1dr { x(1) = %‘c from given diagram}
=0
2 2|2
= J. Srdr=1 =1
=0 4 0
4. (b)
5. (b)

For DFT, the total number of multiplications = N? = 64
(Given, N = 8)

N 8
For FFT, the total number of multiplications = ?logz N = Elogz 8=12

6. (b)
" x[n] is real and odd, the Fourier transform X (e/®) will be purely Imaginary and odd function.
Thus Re{X(e/®)} = 0 and the discrete time sequence corresponding to Re{X(e/®)} = 0.

7. (c)
Given, H(w) = -2jo
From the definition of inverse fourier transform,

oo

x(t) = % _[ X((o)ejmtd(o

—oo

differentiate both sides,

d() LT S ety
— - 2“_'[0]0) (0) e dw

oo

@) _ Zi i X(0)e/™ do
dt n_mm
: L dx(t)
Passing x(f) through H(w) is equivalent to perform —2 m
U]
dt
given, x(t) = ¢

d_ -

y(t) = -2je’

8. (c)
From the pole-zero plot, it is shown that r < 1, so that the signal is a decaying signal.

© Copyright: MADE EASY www.madeeasy.in
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9. (d)
Given impulse response,

hin]

{PI?/P} = pef‘” +qg+ pe‘f“’

H(el®) = 2pcosw +q

= g+ 2pcos(2nf) )
. , 1 , 1
Given, H(e/*™) = 0 at fZZHZ and H(e/>¥) =1 at f= §HZ
From equation (i),
2n]
0 = g+2pcos| —
4
T
= g+2 —
0 = g+2pcos 2)
q=0
2n]
1 = g+2pcos| —
8
T
= g+2 -
1 = g+2pcos 4}
1
= g+2p-—
1 =4+sp 2
g=0 = 1=P~\/§ = p=i
V2
hin] = {0.707, (T)' 0.707}

1
> h[n] =0.707 + 0 + 0.707

n=-1

1.414

DC gain H(e/%)

H (el

10. (a)
x(t)
x(f)

By time shifting
x(t+1)

www.madeeasy.in © Copyright: MADE EASY
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By time reversal

x(-t+1)

11. (b)
X(S)—%z(s) = H(s)
3
= X(s) = [1+S—2)H(S)
. 2H(s)+HS(s) = Y(s)
= (Z%)H(S) = Y(s)
= (2+1) X6) =y
s 3
(1+2)
s
1

Y9  2tg _s42d

- X(S) - i"f‘l 3+52
2
d>y(t) _odx(t) . d*x(h)
= 2 +3y(t) = i +2—dt2
12. (a)

o) =S 8(t—3m)+8(t—1-3m)~5(t—2~3m)

The period of x(t) is T = 3. The _f:mdamental frequency,
_om_ o
7 T3

Let a, represents the complex Fourier series coefficient for x(f).

3 — jk2mt

1

a, = 5{[8(t)+8(t—1)—6(t—2)]-e 3 .t
1 —jk2m —jk4n
. = 5[1+€ 3 —e 3 ]
1 _i _j 1
Fork =3, oy = 5(1+eﬂﬂ_e]4n)=5

The frequency response of the LTI system is given by,

© Copyright: MADE EASY www.madeeasy.in
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H(jw) = @/ _gmio/4 < 2jsin(%)

If C, is the complex Fourier series coefficient of y(t), then

j2nk
c, =H (—3 ) a

C = ('2sin%)a
k - ] 12 k
H C, = ('ZSinE)xl—E
ence, A ] 2 )%3
13. (o)
The fourier transform can be written as:
X(jw) = |X(jw)l£ X(jo)
. j3w, o] <3n
X(jo) = 0, otherwise
Let Yio) = 3, |lo|<3n
¢ () 0, otherwise
X(jw) is jo times Y(jm). Hence,
dy (t)
x(t) = it
We have,
Y(jw)
3
-3n o 3n
t ATsin(mT)
FT
A rect( T) ( mT)
2
AT sin()
. . T omA rect
Using duality property, T nATec ( )
5]
é31 (E) LA rect(—)
Tt 2
www.madeeasy.in © Copyright: MADE EASY
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For T=6mand A =3,

isir1(31ct)<—FT—>3 rect(ég)

Tt T
- N - 3sin(3nt)
ence, y(t) = T
x() = iy(t)=i(?ﬂttcos?mt—sin3mf)
dt nt? '
14. (d)
From the given data, we can write
k2
X = (z—e/™?) (z—e7T™/?)
3 k2
.. T T, T
z—| cos—+jsin— ||| z—| cos——jsin—
oo ng | ={oeg e
kz?
XO = emee
It is given, X(1) =1
. k.
131~ 1 => k=2
2
X(z) = gz ROC is|z|>1
(z7+1)

15. (a)

x(t) = i ey (2t —n)

n=—oco

Let x(t) be periodic with period T.

W) = S eI T) —n)

=Y e Gy (24 4+ 2T — )
N=—o0
= x(f)
ie. 2T -n = -m
Thus, x(t) is periodic if,

© Copyright: MADE EASY www.madeeasy.in
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2T - n

16.  (d)

-m
n-m
2

N | =

» Thus Toin =

2 e t>n/2

n=—oco

0, , otherwise

i exp(=(2t-n)), 0<t< %

Nn=—o0
0 .

o2 2 e e—ZtZ(e—l)n
n=-—oo n=0
-2t

e—_l,0<t<1

1-e 2

17 2

= |x(t)|" at

]

12 o1 P
e 2
2 |: — j| dt = T 1u e
-([ 1-e™ (1-e7) 3
1.082 W

By using convolution property,

y4(t)
From the given first fact,
at t
¥1(5)
¥1(5)

oo

[ 2 (on(t -y

5

]3 x1(Dh(5-1)dt

5
A [ x(t)dr=0
5-T

if the lower limit is equal to 1, then the area of the triangle between t =1 and t = 3 is 2 and cancels

the area of the rectangle between T =4 and t = 5.
Hence, the value for T should be 4.

Yo (1)

M1 —g

]? X (T)h(t —T)dt

A

t-T

X, (T)dT

S

9
J.xz (v)dt (given t = 9)
5

from the second fact, we have

www.madeeasy.in
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9
h(B],25=9 = Afx (1)t
5
2 T
- Ajsin(—)dt
3
5
A (n‘c)
- ———cos| —
/3 3 )15
o %A
T 2n
A =2rn

The value of A x T=2n x4 =8m =25.13

17.  (d)
We can rewrite the given x(n) signal
x(n) = al"l,0<a<1
The z-transform of the x(n) is X(z)

-1

X(@z) = paz"+ Y az"
n=0 n=—oco
(or) x[n] = a" u(n) + a” u[-n - 1]
X 1 - 1 'a<|z|<1
@ = 1-az' 1-a7'271 a

(or)

_ -1 1
('.'a "u[-n—-1]«— — ;|z|<—)
1-a "z a

2 Z 2

zm———zZ" +taz

z z 1 a

= ——a<|zk= = ——————
- 1
2T -2 ¢ (z—a)(z—l)
a

1
X(z) ;a<|z|<;

AT

1
This z-transform has poles at z =4, z = Py and a zero at z = 0.

None of the given pole-zero diagram represents x(n).
Hence option (d) is correct.

18. (b)
Given, periodic signal

oo

x(t) = Y 8(t-3m)+8(t-1-3m)-8(t-2-3m)

m= —oo

redrawing the periodic signal

© Copyright: MADE ERASY
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x(t)

Clearly the period of x(t) is T = 3
y(t) is also periodic with period T = 3.
The fundamental frequency of x(t) is,

2n 27
%= T 3

Let a, represents the fourier series coefficient of x(t). Then

170 :
q = —jx(t)e_]moktdt
Ty

3 .2m
1 —j okt
- @ +d-1)-8(t-2)e T
3%
2n 2n
1 =k —j5Tkx2
1 . .
atk =3; a, = 5(1+e 2T _ e ]4")
1
ay = 3

The frequency response of the system is given,
H(]UJ) = ejm/4 — e‘jw/4

0}
_ 0isin®
]sm4
b, = H(]?kjakz(ﬂsm—zk)ak
( '25in£j1— E
atk=3 by = (] 5 3—]3
|by| = 0.66
19. (a)
Given,  y{n] 2T, y(c )
also, Im[y(e/®)] = 3 sin ® + sin 3w

We know that, Even{y[n]}ﬂ—)Re{y(ejw)}

dt

www.madeeasy.in
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Oddfyln} = jlm{y(e"))
the inverse DTFT of jIm{y(e®)} is the odd part of y[n].
Let y,[n]
Yoln] = inverse DTFT{;3 sin w + jsin 3w}
= DTFT™ {1[367‘” — 370 4 P T30 ﬂ
2
yoln] = %{36[n+1]—35[n 1]+ 8[n+ 3] 8[n - 3]}

Since y[n] is real and causal (given)
yln] = 2y,[n]uln] + y[0]8[n]
y[0]8[n] - 38[n - 1] - §[n - 3]

also given, y(ejm )‘ = 2 y[n](-1)" (by definition of DTFT)
N = —oo
3 = y(0)+3+1

o y(0) = -1
Hence, y[n] = -8[n] - 38[n - 1] - §[n - 3]
at n =3

y[3] = -1

20. (d)

Given x(t) is real,

x(t) + x(—t) FT
2

Re{X(jw))

ie., Even {x(t)}

given inverse Fourier Transform,
IFT{Re(X(jo)} = |t]|e!!]

X(t) + X(—t) _ | ¢ | e_ltl
2

also it is known that x(t) = 0 for t <0

This implies that x(-f) is zero for t > 0
We conclude that, x() = 2| t|e”!l for t >0
att=1,x(1) =21 =0.736

Even{x(t)} =

21.  (d)
We know that, X(K) is DFT of x(n)
N-1 _j2mnK
X(K) = X x(me N
n=0
5 _j2mnK
= Y x(n)-e ©
n=0
5 JmK
X(K) = Z x(n)e ’

© Copyright: MADE EASY www.madeeasy.in
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22,

23.

= x(0)e 0 + x(1)e ™K/3 4 x(2)e7IFK/3 4 x(3)e 7K

_jAnK BFEULS
+x(4)e = 3 +x(5)e " 3

.2nK .4nK
_ _ - - -j
= 3e042:KB 1.7 3 40416 3 420 3

= 340, JmK/3 | i2nK/3 | j2mK/3 | 5 jnK/3

X(K) = 3+ 4cosﬂ + 2(:05211—K
3 3
(b)
The given signal x(11) can be expressed as follows:
where, N, = 4, x(n) = 2 x1(n—=KNy) (1)
K=0
x,(n)
2+
T
n
0 1 2 3

x,(n) can be expressed as
x,(n)

by taking z-transform,
X,(2) = z1+ 222+ 273
X,(z) = 271 +2z71 + 272

X(z) = Xl(z)[1+z_N0 +z72No 4z 8No g ]

d(m-1)+28(n-2)+d(n - 3)

1-zNo
where, N, = 4

or X(z) = slz>1
(or) 2 il
(b)
The given waveform has half wave symmetry
T
ie. = x|ttt
ie., x(t) x( 2)

., a, will be zero for even integer values of k.

51K

KK
e 3 =¢ 3

[from equation (1)]

www.madeeasy.in
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24.  (c)
x[n] = rect,[2n]
] 1
-1 0 1 n
g[n] = x[n]®{dn-1]-28[n-2]}
= x[n-1] - 2x[n - 2]
x[n -1] 2x[n - 2]
o3 P
11 ] ]
0 1 2 n o 1 2 3 n
8ln]
1
1 2 3
0 1 l n
|| R S
2
= g[2] = -1and g[3] =-2
25. (o)
X(Q)
sinnwo 11 (11
n : : : :
oM m Y 0 @ g oM Q
. (nm
sin| —
Given : h(n) = 4
nn
1 |e<Z
- 4
0 ; E<|£2|<7t
4
jkz—nn
Using DTFS, x(n) = X, Cre S
k=0

2n _2m

N, 5

Since, Q; =

DC term is passed.

1 N=1 14
C = ﬁngox(n)=gn§0x(n)

T
» and the filter passes only frequencies in the range |Q | < 1 hence only the

© Copyright: MADE ERASY
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3
Thus, output y(n) = gfor all n.
26. (a)
i ]'E
Since, e 2 = and e2=j
H(w) = -jsgn(w)
sgn(t) PRI EEN i
jo
Using duality property, % T, on sgn(-w) = -2msgn(w)
J
L 5
or P —jsgn(w)
h(t) = 1
(t) =
27. (0
For a periodic wave,
X(s)
F(S) = 1_e—ST
where X(s) is the Laplace transform of signal for one time period.
x(t)
1
T
0 I t
2
iy )
T T/2 T
X(s) = jx(t) e Stdt= J eStdt + J- ~leS'dt
0 0 T/2
—st r/2 —st|T |: _sT ] |: _£:|
X(s) = ¢ _— _1 e 2 -1 +1 T —e 2
=5, S, 8 s
_sT [ _STT
X(s) = e —2¢ 2 +1_Ll-e 2

S S

P S )
l-e 2] 1-e 2

0 A ]

1-e 2 1+e_7

1_e—ST/2

FO) = S et

www.madeeasy.in © Copyright: MADE EASY
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28. (b)
.2 . 2
X() = sin 22(0 0520 = (stwj 0826
)
X(®) = 452(20)cos2w
Let G(o) = 457(20)
1
30) =
-4 4 t
t=2)+o(t+2
i - B2 s+2)
2
y(®)
1
2
v @/ T N
-6 _é I2 5I6 t
x(t),_, = 10125
= 8
29. (a)

Let, y(t) = x(-t + 1).

[ y)& (t+25)dt=—y'(1)],_ .

—oo

T x(—t+1)8"(t+2.5)dt

y(h) =x(-t +1)

--+5

2

| \ .
-6 -5 -4 -3
-2.5

T x(~t+1)& (t +2.5)dt

—oo

-y'(t) |t:_2_5 = —(slope of y(t)at t =—-2.5)

© Copyright: MADE ERASY www.madeeasy.in
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30. (d)
x[n] = h[n]

2
in®
[sm4n] . sinw,n
mn nn

Convolution in time domain specifies multiplication in frequency domain

<
=
I

T
thus, x[n] has a Fourier transform equal to a triangular pulse with width 5 and the width of the

. T
filter H(e/®) should also have a limit of 7 to have x[n] = y[n].

2
X(e) _
H("”
] @)
1
- o - n
2 2 2 2
T
W, = E
T
2nf, = 5
1
f. = ZzO'ZSHZ
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