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DETAILED EXPLANATIONS

1. (d)
2"u[n] 2 1
1-27"
ROC = |Z]>2
and (4" u[-n-1] 2 !
1-4z7"
ROC = |z]<4
for the signal to converge
ROC = 2<|Zz<4
2. (b)
y[n] = x[n] *8[n-2] =x[n-2]
yl2] = x[0] =1
3 (a)

S Fo)] e f1(0]

thus at t = O the answer will be zero.

4. (a)
X(el®) = e+ g0 + 2(e%® — g720) + 3(e% + e73/®)
= 2cosm + 4/sin(2w) + 2cos3w = 2cos(n) + 4/ sin(2n) + 6 cos(3m)
=-2+0-6=-8
|Xeim| = 8
5 (a)
Re fx()) = XD+ ()
2

.. The Fourier coefficient of x*(t) are

K%t

1 Tt

bK = Tj‘x*(f)e
T

Taking conjugate on both sides

. 2n
# —j(-K)==t
by = 2« T et
T
a, = b
... Fourier series Coefficient of Re {x ()} = G tak +23—K
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6. (c)
From the given figure of x(t) and y(t), we get conclude that,
x(0) = o)
at t=5 sec, n5) = x(-5a + 20) = x(0)
g 5a+20 =0
a=4
7. (d)
Given, signal x(f) has energy ‘E’
for ax(f) «-t— &2E
e &E

ax(bt + ¢)¢«—— —

b

From the given signal a =2, b =5 and hence
.. The energy of signal 2 x(5t-6) is

E = (2)2—X1O:8J
5
8. (b)
sin(10mt
Given, x(t) = M
nt
Taking Fourier transform
X(jo) = 1 |m|£10n
)= 0 ; |w|>10n
or
. The maximum frequency ‘o, presentin x(f) is w = 10w X(je)
Hence we require,
1
2n
. > 20,
2n
T, ~ 20m -10n 0 10 o
y
s < 10
9. (c)
. z 1
Given, Hz) = = ROC:|z|>0.2
z-02 1-02z"
Since the ROC : | z|> 0.2, which includes unit circle.
. The impulse response will be stable.
10. (b)
For sequence X,[n«Z X|[z] ;ROC=R
For sequence X,[nl = X,[-n] £ X,[1/z] ;ROC=1/R

.. ROC’s are reciprocal of each other,
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11.  (c¢)
LT o y(g) = —St3
) —— X(s) (s+3)7°+4
wt) = fx('c)d'c :)L
s[(s+3)° + 4]
12. (a)
x(f) = x(t)+2x(—l‘)
x(t) x(=t)
4 4
x(t)= A1 + TP
P b t
1 2 3 t -3 -2 -1
xe(t)
2_
x (1) = | ! — . .
3 2 1 o0 1 2 3
13, (b)

Mel) = X(el) * X(elo~™?)
.. Intime domain
Y(e®) = 2mx,[n]-x,[n]

) 3 In|

now, If X(el®) ¢—— n(Z)
) 3 In|
Then X(elo-m2) e—— n-e/”/2(z)

14. (b)
z
X(Z) = ; |Z|>1
2z 1
Y(2) = ] |z| > 3
Z_i
3
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Taking inverse ztransform

2z -1 1
3 |z| > 3
Z_i
3
- 2l> ]
) 2
2
H(z)~ X(2)
2z(z-1) 1

B ~ l n l n
yln] = { 6(2j +8(3j }u[n]
k,=-6, k,=8
S0, Ki+k, =2
15. (b)
If x[n] is real
odd[x[n]] —— jim[X(e/®)]
oddix{n]] = F~' B(ef‘” e P gR )}
1
= E[S[n+1]—8[n—1]—8[n+2]+6[n—2]]
odd ) = 7=x=]
2
Since, x[n] = Oforn>0
x[n] = 2odd[x[n]]
= d[n+1]-8[n+2]forn<0
using parshevel’s theorem
iT‘X(e/m)zdu) = i|x[f7]|2
2n - —
(x[0])’°-2 = 3
x[0] = =1
x[0] > O
x[n] = 8[n] +8[n+1]-8[n+ 2]
16. (c)
()
____\ +1 ] ] 4 \L-I_) 7I ] I_1_2____>t
\ / 1 1 3\ /89 11 -
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The signal f(t) has hidden, odd and half-wave symmetry.
So, g # 0

a, = 0, ¥n

b,# 0;n=135
Therefore, non zero Fourier series coefficients are
a,and b, n=1,3,5.......

17.  (a)
As, x(f) cos? t = x(t){—+%cos2t}
1
= —x(t)+—=cos2t
Now, g (t) = x(1). cos?t = i;t
T

_ x(t){1+cos2t}* sint
2 mt

G (jw)

2

Thus the given solution will be

or gty = =x(t)

h(t) = %5(1‘)
18. (a)
An] = 8]
Xe®) = 1
ax(e)
dw - °
Y(e®) = el X(e)
1% o jon,. _ Sinm(n-1)
hin] = ﬁie/ edw = = 0
19. (a)
X () e X (—jo)
t ,
and [ smyar XU nxopso)
J®

[1X(/’m) + %X(m _o)+ %X(m + 2)} x rect(g]
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20. (d)
. 14207/ 1+207
Hip) = ——— = Py "
1+ . e+
2671
IH(jw)| = 2
21.  (c)
We know that,
o . ,
2 —
Energy, E = _'[Ox (t)dt_%_jw|><(m)| do
X(w)
2/,
Now, Xow) =
—om 0 am  w(rad/sec)
1 on 2 2
£ 211". o
=T
1 4
05 = —x—[2uan
o oc2[ ]
4
05 = —
o
o =28
22. (d)
. i (T 1
= cos—n+sin| =n+—
Given, x[n] , [ (3 2)
Let x[n] = x,[n] +x,[n]
Let N, be the period of x,[n].
w4 _ 0
on N
= N, =8
Let N, be the period of x,[n].
M3 _m
2 N,
= N, =6
Overall time period, N = LCM(N,, N,) = LCM(6, 8)
N = 24
23. (d)
We know that,
For X(f) = X\(F) = X,(F) = Xy(f)
Xq(f) Xo(f) X3(f)
* %
-1000 1000 f -500 500 f -500 500 f
Sampling frequency, f, = 2(1000 + 500 + 500)
fy = 4000 samples/sec
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24. (c)
Given, the Causal LTI system,
. 1
H =
(o) 3+ jo
and output, ) = e3tu(t)— e u(l)
x(t) h(t) — y(})
. Y(jw)
We know that, Hjo) = ———=
X(jo)
. 1 1 1
o) = 3+jo 4+jo B+ j0) 4+ jo)
) Y(jo) 1
X = —=
Vo) = Hio) = 4% jo

By inverse Fourier transform of X(jw), we have,

X = e*ul

25. (b)
Given,

By the definition of Fourier transform,

X(jo) = | x(t)-e at

x(f) = i f X(jo)- e dw
att=0,
x(0) = o f X(jw)dw
[ X(jw)dw = 27 x(0) =2n(2) = 4n = 12.57
26. (a)
RS MR E i Y
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X(z2) = 1+ IR T 3l +..
X(Z) _ e1/22
x(1) = €' =Je=1648~165
27. (d)
x(n)
TITTTITT
0012345678 9101112 n
x(n-=1)
ATTTTTTIT 0
ol 123456789101 n
Subtracting the two signal, we get
yin]
1
T e
JEEEEE RN B
-1
28. (c)
We know that the Laplace transform of
s
cos(ahu(t) =
(afu() R
s
cos(mhu(f) =
Ul = 5
now, the given function x(f) can be written as,
= cosnt{u(t)— u(t—1)]
= cos(nmu(t)—cosmtu(t—1)
= cosntu(t)—cosm(t—1+ 1u(t-1)
= cosntu(t)—cos[n(t—1) + m]u(t—1)
x(f) = cos(nh)u(t) + cos[m(t—1)]u(t—1)
By taking Laplace transform,
s se”®
X8 = 57—+t [ x(t= 1)) = X(s)-e750, by shifting property]
SS+m S+ m
s[1+e7%]
XS8) = —5———
(s) s? + 1P
29. (b)
Given signals, x(1) = sinwyt
h(f) = sgnt

from the multiplication property of Fourier transform,

x(8)h(1)

%{X(w) + H(o)]
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Fourier transform of x(f) is X(w),
Xo) = %[8(0) —wg) - 8(w + wp)]

Fourier transform of h(f) is H(w),

(v X(w) *8(w — wg) = X(w - wg))

T { -1 + 1 } -0 -y +0-0

—> = > >
(D_(L)O (D+(DO w _O‘)O
() h(t) L _—20
wz—wg
30. (b)
G X 1 1
ven, @ = o122 7, LA
(z7'-2)|z'—-=
2
1 B A N B
S o1 -2 1_1
(z 2)(2 5 z >
Ao+ 1 _2
2_1 3/2 3
2
g 1.2
1,3
2
2 _2
X&) = 5 2" 31
z - 1_1
2
_1 4
3 3
= +
g1 =277
2
Given X(2) is a causal system, the ROC is right of the right most pole.
~lz|>2
11 4
= ——=|=| un+=@"un
hence, x[n] 3(2) [n] 3( )"uln]
1 4 3
- ——+—=—=1
x(0) 33 3
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