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DETAILED EXPLANATIONS

1. (c)
From the given figure of x(¢) and y(t), we get conclude that,
x(0) = y(5)
at t =5 sec, y(5) = x(-5a + 20) = x(0)
: -5a+20 =0
a =4
2. (d)
Given, signal x(t) has energy ‘E’
for ax(t) <L a?E
2
E
ax(bt + ¢) PN HT

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

(2)>x10
E = — 8
z J
3. (c)
We know that, unit impulse let x(f),
x(f) = 3()
LT
for d(t)«——1
¢ d LT
or Ex(t) = sX(s)
Loty LT
dt
4 8(t) LT
?5(0 > s?
4. (b)
. sin(10mt)
Given, x(t)y = ———
it
Taking Fourier transform
Sty = 11 |o|<10m
(jo) 0; |w/>10m
or
. The maximum frequency ‘o, " present in x(t) is = 10m X(joy
Hence we require, ’
2n
T > 20,
27
T > 20m -10TT 0 om W
S
T < L
s 10
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10.

11.

12.

(d)
Given, x(t) = O(f) = 28(t - 1) = 33(¢ - 2)
From the convolution property of impulse,

x(t) * 8(t - t)) = x(t -ty
x(t) = O(t) * 63(t - 3)
x(t) = 65(t - 3)
(c)
Given, H(z) = z 1

2-02 1-027
Since the ROC : |z |> 0.2, which includes unit circle.
.. The impulse response will be stable.

(d)

[ S(atyar = =

- a

1

Since 8(at) = ms(t)
(b)
For sequence Xi[n] 25 X[z] ;ROC=R
For sequence X,[n] = X [-n] 2 X,[1/z] ;ROC=1/R

. ROC’s are reciprocal of each other.
(b)
By the differentiation property of Fourier transform,
dx(t) ,  FT joX(w)
dt
Px(t) E1 . _yrx(o)

dt?
By the time shifting property,

_Ex(t+2) T (20X (w)

dat?
(d)
Let us consider two signals,
x () =1, Wt

xy(t) = -1, Wt

Clearly x,(f) # %,(t) but (x;())* = (x2(£))?

ROC:|z|>0.2

Therefore different inputs gives the same output hence the system is non invertible.

And also it is non linear system.
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13. (¢)
We know that,
= x“(H)dt =— | | X(w)|” do
Energy, E _f (t) 2n_[o| ()]
X(w
2/a
Now, X(w) =
-art 0 Ot Yrad/sec)
1 o ) 2
= — | |=| 4d
E 2n J. o @
—OlTT
1 _ 4
= —X—[20n
05 = 5 % 3 [2om]
_ 4
05 = o
o =8
14. (d)
Gi [n] = coszn+sin En+1
iven, x[n 1 AR
Let x[n] = x[n] + x,[n]
Let N; be the period of x,[n].
A
2 Ny
= N, =8
Let N, be the period of x,[n].
/3 _ m
2n N,
= N, = 6
Overall time period, N = LCM(N,;, N,) = LCM(6, 8)
N =24
15. (d)
We know that,
For X(f) = X4(f) * X5(f) * X5(f)
X4(f) X(f) X5(f)
0 0
-1000 1000 f -500 500 f -500 500 f
Sampling frequency,  f. = 2(1000 + 500 + 500)
f, = 4000 samples/sec
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16.  (¢)
Consider a right sided signal x(f)
So, that x(t) =0 for t < t, and X(s) converges for Re{s} = o, then

IX(s) | < f ‘x(t)e_St dt = I |x(t) e 0" dt = f|x(t)| e 0" dt < oo
oo oo t
Let Re{s} = 6, > o,,. Then
[lx@) et dt = [|x() e 0t e O1=0) gt
t t

< (o1 f|x(t)| e % dt <o
1
Thus, X(s) converges for Re{s} = 6, and the ROC of X(s) is of the form Re{s} > 6,,. Since the ROC of
X(s) cannot include any poles of X(s), we conclude that it is of the form Re{s} > o, ..

17.  (d)
1
n(1+ %)

Given signal, Let x(t) =

We know that,

ol FT 2a

ﬂ2+(,0
Puta=1
- 2
p |t| , FT :
1+w
By using duality property,
2 FT —|-
g o me ol
2 PRI NN 271:6_‘(0‘
1+
1 FT . ol
a1+2) ¢
18. (a)
) 1 (t), 1 (t-4) 1 (1
Given, y(t) = —x(—] d(t-4) = 29{—2 ] 2x(2t 2)
1 (1 1
att=2; y(2) = Ex(E(Z)—Zj = Ex(—l)
Slope of given signal x(t) is 2.
x(-1) = -2

¥ = 5(-2=-1

19.  (¢)
Given, the Causal LTI system,

. 1
H(jo) = 3+ jm
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and output, y(t) = et u(t) - e u(t)
x(t) —— h(t) = y(t)
We know that, H(jw) = %
S B S 1
U9) = 3550 34jo0 B+ jo)@d+ o)
L Y(jo) 1
XUO) = Hie)~ 2+ jo

By inverse Fourier transform of X(jw), we have,
x(t) = e u(t)

20. (¢)
Given, sinusoidal pulse

j10t .
e {e i |t]<m
0; [t|>m

We may express z(f) as the product of a complex sinusoid e/'% and a rectangular pulse x(t).

1; |t|<m
Let, x(t) = 0 |t|>n

Fourier transform of x(t) is X(jo)

%0 . m . gjot |t
X(jo) = [ x(t)e /M dt = [1-e77dt = |
e “n A
B RS A S
jo jo o  2j
, 2 .
X(jw) = asm(wn)

By using frequency shift property of Fourier transform, we get,

z(f) = &% x(t) L5 X(j(w - 10))

2(H FT, 210 sin((—10)x)
21. (b)
Given, X(s) = log(s +2) - log(s + 3)
Differentiating both the sides with respect to s
d 1 1
ds ®) = s+2 543 (@)

From the properties of Laplace transform, we know that,

tx(t) «— —iX(s)
ds
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Thus equation (i) can be written as,
~tx(t) = [e72 - e u(t)

o3t _ 2t
or, x(t) = {—t } u(t)
22, (b)
Given,
x(t)
2
+1

-1 0 1 2 3 4

By the definition of Fourier transform,

oo

X(jo) = J.x(t)-e_j‘”tdt

—oo

x(t) = 2—1n [ X(jo)-e™* doo
att=0,
K0) = 5= [ X(o)do
_f X(j0)do _ op4(0) = 2n(2) = dn = 1257
23. (a)
~ n < 27" -n
X(z) = nzZ_wX(n)z _ Z,O -2

n=0 n! n=0 n!
B 2 2z 2z
X(Z) = 1+ T + X + 30 + ...
el/ZZ

X(1) = e/?=e=1.648~165
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24, (a)
By Parsevals theorem,
. . 17 joy\2
Energy of a signal x[n] is, E = o I X(e™) ‘d(n
-7
where X(e/®) is discrete time Fourier transform of x[n],
So sin(2n)  prrr ey |1 |w|<2
' €)=1. .
mn 0; otherwise
2
1 1
E ,E=—|1-do=—[4
nerey 2m _Iz 2l
2
E = E—0.64]
25.  (d)
x(n)
TITTTITT, 1T
0 1234567891011152 n
x(n-1)
ATTTTITIT T
012345678&1611 n
Subtracting the two signal, we get
ylnl
1
N L .
biz’éziéé%l'm = N=10
-1
26. (a)
Given, x[n] = [1, %, 3,4]
hin] = §[n - 1]
y[n] = x[n] = h[n] [* denotes convolution]
= x[n] *d[n - 1] = x[n -1]
y[0] = x(-1) =1 (.n=0)
27. (o)
We know that the Laplace transform of
@) = 5
cos(at)u(t) =
s? +a?
s
cos(mt)u(t) =
(mt)u(t) 2.

now, the given function x(t) can be written as,
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= cosmt[u(t) - u(t - 1)]

= cos(mt)u(t) - cosnt u(t - 1)

= cosntu(t) - cosm(t - 1 + 1)u(t - 1)

= cosmtu(t) - cos[n(t - 1) + m]u(t - 1)
cos(mt)u(t) + cos[m(t - 1)]u(t - 1)

x(t)
By taking Laplace transform,
X(s) T+ se” [ x(t - t;) = X(s)-e", by shifti ty]
s o x(t - ty) = X(s)-e~'0, by shifting proper
2 Lan? 0 Y & prop

X@ s[1+e™°]
S) = —5 5
s2 +m°
28. (a)
We know that,
x[n] 22X X(0)
o . 3 .
Xo) = 2 e 2 ¥ alnle "
n=—oco n=-2
X(w) = 29 + 2e/® + 3 + 270 + 120
X(w) = 3+ 4cosm + 2cos2m (1)

5 _in n n n n
j=nk ik  —iZ2k —j—4k -j=5k
H(k) = Yhnle 3 342073 4o 37 404e '3 420 3
n=0
_]Ek +]'Ek _]'Ek ]'Ek
= 3+2e 3 4+2¢ 3 +e 3 4¢3
ik 2mk
= 3+4cos —+2cos— ii
3 3 ...(ii)
By comparing equation (i) and equation (ii), we get,
_
©7 3
29. (b)
Given signals, x(t) = sinwgyt
h(t) = sgnt

from the multiplication property of Fourier transform,

x(t)h(t) = i[X(o»*H(w)]

Fourier transform of x(t) is X(w),

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

2

H(w) = ]_0)
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30.

2n||j jlw-wg) | | ] jlw+wy)

(- X(@)#8(0— ) = X(0-p))

BT -1 1 —W—Wy +OW—Wy
— + =
0-0) O+0 o’ — 03
(B h(t) s _=2%
o’ - of
(b)
Gi X(z) = S — = !
et @ = 1-2521+22 4 11
(z7=-2)z —=
2
1 A B
1 L 1) z_l—2+ -1 _1
(z~ —2)(2_ - z 5 —=
2
Lol 1 2
, 173/2°3
2
Lo 12
1., 3
2
2 _2
3 3
= +
X(2) .1 o 2_1_1
2
1 4
_ 3 , 3

-1
1ol 1-2;
2

Given X(z) is a causal system, the ROC is right of the right most pole.

~lz|>2
hence, x[n] = —%(%jn“[”]"'%(z)n“[”]
1.4 3
0= 73737570
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