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DETAILED EXPLANATIONS

1. (d)
Energy of signal x(n) = Energy in even part of signal x(n) + Energy in odd part of signal x(n)

Energy of signal x(n) = 6 +8 =14

2. (c)
The signal x(2t + 3) can be obtained by first shifting x(f) to the left by 3 units and then scaling by
2 units.
x(t+3) x(2t + 3)
—————— 2 -----12
—t t —t t
-4 -3 -2 -1 -2 3 -1 -1
2 2
3. (d)
Lr. 1
u(t)———
s
u(t 1) LT. €
s
-s/2
u(2t -1) LT. 1 e
2 s/2
s/2 _8/2
W(=2t 1) L. 1 e _ —e
2 s / 2 S
4 (@)
X@) = D, x(n)-z" =1+z71-22-73
1
X(—) =1+2-4-8=-9
2
5. (a)

System transfer function using laplace transform would be,
_Y(s) _ Ls _1 R/L

HE) = Xe) " Res ®R/D)+s

taking inverse laplace transform

R -(r/L)

h(t) = 3t -7

for stability of any system,

[ ol < o

—oo
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< 2 -(R/L)t T?
[Ilde = [lo(t) -~ ®mHgr 4 _|Re
e 0 L L (-R/L) |,
=1-0+1)=0
so [ Iyt <
so system is BIBO stable.
6. (c)
We first apply time-shifting operation to find,
y(n) = x(n-1)= {3,4,5,6}
T
n
y(g) = x(0.5n - 1) = {3,0,4,0,5,0,6,0}
T
7. (c)
x(t) = \élcos(z—;t+40°)+3sin[4—5nt+20")
() ()
o Ez 2n _
o = 3 = = o 21/3
4m 2n _5
o = 5 = Ty = 4n/5 2
T = LCM of (T}, T,)
L3 6
T, ~ 5/2 5
5
= T = 3x50r 6XE=15SGC
8. (b)
e -2yt -1) = e2t-Dy(t - 1)
2t !
Now, et u(t) & 2+ jw
e jo
2(t-1
e2t-Dyt-1) < 2+ o
9. (c)
Overall impulse response is,

hs(t) =

Iy () * hy(8)
S(t+ 1) =etu(t)

ey 41)
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10. (d)
uln] & 7 |2[>1
uln +2] < z T z|>1
1-z-
-2 -1
ul-n + 2] & Z—, zl<1 = Z—Z,|z|<1
1-z z—z
11. (¢)
Given, the Causal LTI system,
Hjo) = 3+ jo
and output, y(t) = et u(t) - e u(t)
x(t) —— h(t) = y(t)
Y(i
We know that, H(jow) = (]_(D)
X(jo)
S S S 1
U9) = 3550 3+jo0 B+ jo)@+ o)
.. Yoy 1
XUO) = Hiey 1+ jo
By inverse Fourier transform of X(jw), we have,
x(t) = e u(t)
12.  (b)
Given, y(t) = e u(t)s >, 8(t-2k)

k=—oo

e u(t)# (o A S(E+4) + S(t+2) + O(t) + (£ —2) + 8(t— 4) +.....)

Using convolution property of impulse response,
ie., x(t) = O(t - t)) = x(t -t
y(t) = .+ Dyt+4) + eyt +2) +etu(t) + et u(t-2) + e D u(t - 4)
+ ..
In the range 0 < t < 2, we may write y(f) as,
y(t) = [+ e Dut +4) + eyt +2) + etu(t) + et u(t - 2) + e Du(t - 4) +...] (u(t) - u(t - 2))

(e‘t+e‘(”2)+e‘(t+4)+ ...... ); 0<t<?2

e_t(1+e_2+e_4+ ...... ); 0<t<?2
e_t[ 1 2} ; 0<t<2
1-e

y(t) = Ae™t for 0<t<2

1-¢7?
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13. (b)
Linearity : x,(t) — 3x,(sint) = y,(t)
X, () = 3x,(sint) = y,(t)
x,(t) + x,(t) — 3[x,(sint) + x,(sint)] = y,(¢) + y,(f) = System is linear.
Causality :
Att=-m, y(-m) = 3x(0) = Non-causal.
14. (b)
4
2
For x,[n] = 23[n], y(n) = 2y(n) = 1 n

For x,[n] = -8[n - 2], yy(n) = -y(n-2) = 2 T 1 n
1

-2
15. (a)
Given X(z) = M = 2_1 + : a1
' 2-57 4222 (2-z7) (1-2z7)
2z 4z
X@) = 22—1+z—2
b4 4z
X@ = "2
[+-2)

Since, ROC includes unit circle,

1
- ROC of X(z) is E<|Z| <2

%]" uln]-42")u[-n-1]

=
—
=
I
VR

=05

=
—_~
—_
N—

Il
N | =
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16.

17.

(c)
Integration is linear system
Time-variant (or) time invariant system:
Delay input by ¢ units
t+T/2

=7 _[ x(T—ty)dt
-T2

Delay output by ¢, units (or) substitute (f - £,) in the place of t.
t—tg+T/2
we-t) = 7 [ xwd
t—tg-T/2
From equation (i) and (ii), we can say equation (i) = equation (ii),
". The given system is time invariant.
Causal (or) Non-causal system:

1 t+T/2
v = 7 [ x(r)dr
t-T/2
Let, T =4
1 2
y(0) = — | x(t)dt
4—2

here, y(0) depends on future value x(2).
. The given system is non-causal system.

(c)
L.T.
t
“H)—— 5+2
X (H)—2s L
s+3
LT e—2s
t-2 -
x( )— s+2
LT €3S
x2 (t + 3) _—
s+3
LT e—3s
Xy (-t +3)———
-5
(t) LT, e 2s ‘ e—3s
Y (s+2) (B3-9)
—5s
L.T. e
y(t)
(s+2)(3-5)

(i)
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18. (b)
By applying Laplace transform on differential equation,
s2Y(s) +25Y(s) -3 Y(s) = X(s)
Y(s) [s> + 25 - 3] = X(s)
Y(s) 1 _ 1
X(s) ~ 2+2s-3 (s—1)(s+3)
A B
= — + —
s—1 s+3
_ 1/4 1/4
© s-1 s+3
Given system is stable:
jo
i i ROC:-3<o<1
-~ x
-3 E 1 c
h(t) = —%e_‘%u(t) —%etu(—t)
19. (o)
ylnl = hn] * x[n]
= h[n] * 33[n - 2]
1
hin] = Zyln+2]
n-2 n-2
ot = Y333 o
1 i 1\ -1 n-2+2 1(1 n-2+2
=33z i) e
1 1\ (1)
= || —=| +| | |uln]
6\ 2 4
20. (a)

* h[n] =0forn <0 = causal

o 2 |h[n]| is finite = stable

Nn=—oo0
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21.  (b)
We have,
-1
1% u(t)
s
e—3s -1
: «——u(t-3) (Time shifting)
d e—3s
P P tu(t - 3) (Differentiation in s-domain)
1d[e™ 1 .
- ds[ - j _J;O—ru(r 3)d
t 2
3 3
1 -
x(t) = _E(t —9)u(t-3)
22.  (a)
2
X(z) = 22 +5z _ z(z+5)
zc-2z-3 (Z—3)(Z+1)
X(2) z+5 _ 2 1
z  (z=3)(z+1) z-3 z+1
Th X(z) = 2z z
us () = z=3 z+1
Img
ROC: |z| <1
Re
-1 1 3
ROC : |Z| <1, which is not exterior of circle outside the outermost pole z = 3
So, x[n] is anti-causal given as,
x[n] = [-2@)" + (-1)"] u[-n -1]
23.  (d)
31n1047tt 04n
flmax =—=—=5kHz
2n
51r12><1047tt
= f 2max — =10kHz
fs mln of (fl max’ f2 max)
= 2x5=10kHz
www.madeeasy.in © Copyright: MADE EASY
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24. (a)
-2 t 2
X — = X| ———
3 3 3
2 25
Now, x t—g e 3 X(s)
2
E2) 1 iy s
3 3)° ‘ 1 ‘ 1/3
3
-2 )
= Y737 ] © 37 X(3s)
25.  (b)
3H(s
X(S)—% = H(s)
3
= X(s) = (1+S—2]H(5)
H
. 2H(S)+¥ = Y(5)
1
= (2+EJH(S) = Y(s)
= [2+1] X6) oy
s 1+i
[1+2)
1
Y o _s+2d?
- X(s) 3,9 3+¢
32
dzy(t)_l_S ) - dx(t)_l_zdzx(t)
- dat? = dt dr?
26.  (d)
————— h(t)=te™™
5 sin(zt +ZTT) 5[H(jy) Bin(zt + 7 +OH(juy)
w, = 2 rad/sec
n(t) = tel
d( 2 —4jo
H (jo) = j— =
Ge) ]dw[umz) (1+?)?
, —4j(2)|_ 8
|H(]u)0)| = (1+4) ~ o5 (w, = 2 rad/sec)
ZH (jo) = -90°
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5x£sin 21‘+£—E =§sin 21‘—E
25 4 2 5 4
sin2t cos2t

L

output

- i(sir12t —cos2t)

5v2

= 1.13 (sin 2t - cos 2t)
27.  (b)

F(w) = T F(t)e O dt

= T[f(t)cosmt—jf(t)sinmt] dt

—oo

= [ f(ycosotdt-j [ f(t)sinot dt
f(t) = even signal
f(t) coswt = even signal
f(t) sinot = odd signal

T f(t)sinowt dt

—o0

Il
o

oo

]? f(t)coswt dt fo(t)coswtdt
o 0

oo

F(@) = 2| f(t)cosotdt
0

28. (o)
We know that, unit impulse let x(t),
x(f) = 8(t)

for d(1) g
for %x(t) LT sX(s)

d
—§(t) LT
dt ()%S

d2
?S(t) (_LT_) s

2
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29.

30.

(b)
Given, X(s) = log(s +2) - log(s + 3)
Differentiating both the sides with respect to s
Ay = L1
ds s+2 s+3
From the properties of Laplace transform, we know that,

tx(t) ¢«—— - iX(s)
ds

Thus equation (i) can be written as,
~tx(t) = [e7? - e u(f)

|:e—3t ;e—zt} u(t

or, x(t) =
(d)
G, = jO(k +2) -jd(k -2) +25(k + 3) + 25(k - 3)
x(t) _ k_z_ Ck ejk(Dot =k—2_ Ck ejkTEt

= e jol2M 4 0 R 4 0
4cos (3nt) + 2sin (27t
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