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Detailed Explanations

o

(d)

The input x[n] is non zero for range of n=-310 4
and h(n) is non zero for range of n= -11to0 2.
Then output will be non zero for -4 to 6.

(c)
we know that the Laplace transform of
. a
sin(at)u(t) =
(a)u(t) .
. n
sin(mt)u(t) =
s? +n?

now, the above function can be written as
x(t) = sin(mt)u(t)—sin [rm(t—2)]u(t-2)
Taking Laplace transform

X(s) = sgfng (1-e2%)  (ox(t—t)=X(s)-
(b) }
Since, W) = —- [ X(w) e dw
thus the 2 -,

T X(0) e’ do + Df X(0) do + T X(0) e do

—oo —oco

is 2n[x(+1) + x(0) + x(-1)] = 10n

(a)
2n
N, = E.k
2n
= — k = 18 =
/9 (k=1)
2n
N, n/7 (k=1)
Ny 18
~N_ = — = Rational
No = 14 !
N = LCM(18,14) =126
(a)
Taking Laplace transform
/—/(s) - Li ;
140 S+1
s
- h(t) = etu(t)
thus h(t) = Ofort<O = causal
and [nw|dt < e = BIBO stable

g~50) shifting property
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6. (c)
Given transfer function
1 z-3
D = ——— "7 3+kz
1+K[ }
z-3
__z=3 _ 1| z-3
K+0z-3 1+K ,_ 3
K+1
poleat z = S
1+ K
for the system to be stable, the poles lies inside the unit circle
lz] < 1
3
or 14K < 1
3 < |K+1|
K>2 o K<-4
7. (b)
Given input sequence {; 1}
fln]
1 ‘1
o 1 2 n
fln] = uln]—u[n-2]
uln] — S[nj
u[n-2] — S[n-2] — Time invariant
u[n]—u[n-2] —» S[n]-S[n-2] — Linear
n

uln] -o"2uln-2]

8 (c)
y[n] = x[n] ® h[n]
Yoyl = Y - Y A
i xn] = 2+4+5+7=18 for given x[n]
i y[n] = 144
. 144 = (18). S Hnl
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10.

11.

— 2 /7[/7] _ 144_8

e 18
. only signal given in option (c) satisfies

Y hnl =2+2+2+2=8

N=—co

(d)

The complex magnitude spectrum is always even symmetric.
The spectrum of real Fourier series is one sided.

The complex phase spectrum is odd symmetry.

If Real of x(1) is even then b, = 0.

n

1l b
~. Phase defined as —tan 1{8—”} =0

(c)
f(t)
2
Given signal () = 1T
0 1= 2 t

The signal f(2t - 3) involves time scaling and time shifting.
Then follow the order of time shifting first and then time scaling.

f(t-3)
2__
1_-
0 3 i 5 t
f(2t-3)
2_-
1_-
0 1.5 2 25 t
(b)
by using Taylor series we can expand the sin(z2) into polynomial components
1 i - __Ef.+.£i
ie. sinx = x 3T e
6 10
| - R L2
thus sin(2?) = Z 3 + TS

now, from the above equation, we can deduce that x (-10) = %

which is nothing but the coefficient of z'°

www.madeeasy.in

o Copyright: MADE EASY



I'IIFIDE ERASYH

India's Best Institute for IES, GATE & PSUs

CT-2018 | EE - Signalsand Systems | 11

12.  (d)
V@) = Y ynz"= 3 Az = Y dn(2) 7 = X2
nN=—oco n=—oo nN=—oo
now, the previous ROC was, o. < |z| < B
then after passing through the system the ROC will be
a< lzIt<pB
(a)1/L < |Z| < (B)UL
13. (a)
X () e—— X* (~jo)
t .
and [ xyaret—s XU0) | x(0)3(w)
e Jw
14. (c¢)
u = 3 (2t+ 15)
30
10 5
j_mx(t) at = 100
energy of y(1)
= Since x() exist for—10to 10
SO y(t) exist for-157.51t0 142.5
2
1425 2t+15
energy of y(1) = 1157_59({ 20 D at
2t+15
Let 30 =7
at = 1b5drt
= 9x 15J1O (X(T))Z ot
-10
= 100 x 9 x 15 = 13500
15. (a)
For a minimum phase system all the zeros must be inside the unit circle
11
zeros for H\(z) = >3
;
zeros for H z) = 2, >
zeros for Hyz) = 2, 3
hence, option (a).
16. (d)
Given, x(f) = 2+ cos(50mt)
Frequency of signal Ogq = 50n
T, = 0.025sec
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-~ sampling frequency o,

then,

X(jw) =

471d(w) +

2T_n = 80 mrad/sec

S

1[&(w + 507) + &(w —507)]

Let the sampled signal be represented as X (jo), where X (jo) is given as

X(jo)
4n

t

j(® = noy))

- X

\||_L

X (jo)
4n/T,

= sampled = t t

/T, f t

—50m

50n ©®

—80n —50n —-30m 30r 50n 80m ®

2 [4n8(w — 80m)] + md(w — 501 — 80mN) — S(w + 501 — 80mn)]

now, the sampled input X (jw) is passed through a low passed filter having cut-off frequency at w = 40m.
Therefore the output Y(jw) will contain only the components which are less than o = 40 &,

X (jo) Y(jw)
4T, 4/ T,
t t /T, 1 t LPF T /T, 1
—80n —50n —30m 30n 50n 80m @ 301 30n o
Now by putting 7, = 0.025, we will get
Y(jo)
1601
1 40n 1
-30n 30n [
17.  (d)
g(t) = rect(4t) = 45(-21)
= 4 rect(4t) = d(-21) (. 8(-t) =3(1)
= 2rect(4t) [ d(at) = |a| 6(1‘))
thus g(t) is given as
g(t)
2

-1/8 1/8 t

www.madeeasy.in

o Copyright: MADE EASY



MADE ERSYH

India's Best Institute for IES, GATE & PSUs

CT-2018 | EE - Signalsand Systems | 13

now,
18. (b)
Given X(5)
Let x(1)
LIx()]
Ltx(8)]
tx (1)
x(1)
19. (d)
We know that
FTle ™ 'u(t)]

Using duality property

we have

1+t

rect (z‘)@sinc(f)

2rect () «—L— 2sinc(f)

1. f
2rect (41‘)L>2-Zsmc(z) (scaling property)

2rect (41‘)@%&%(8

2
n 1+w_2 =In
S

In[s? + w?] —In &2

- -1 1 2 2s
= — 2+ w?)-1Ins?| = 25+ —25 = ——
dS[m(s to) lns] %+’ s° s 40
-2
= s 21 =(2-2coswi)u(t) = 2(1 - cosmt)u()
2(1-coswt
_ 2dzcosad)
t
B 1
1+ jo
() X(w)

X(t) e 2n x(—~o)

1

FT [—} T sone™ ) y(-w)

T sone® u(-w)

using the time reversal property,

i.e.

x(=1)

X(-m), wehave

1

FT L—JL 2ne™” u(w)
-/

e*w

FT~! [e"”u(w)] =

u(m)

1

2n

IFT T 1
- jt

1t

2n(1- jt)
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20. (b)
Given N= 13, Cy=2+3j
C, — periodic with period N = 13
Cos = Cuyiara=C3=2+3
Cog = Coyias=Cg=0C=2-3
Cog+Cyp =2-3/j+2+3/=4
21. (b)

Given unit impulse response is
hln] = 8(n)—ad[n-1]
The frequency response is

H(e®) = 1-o0e’® =1-ocosm + jasinm
—0(w)
The phase delay ¢ph(w) = Ty
- 0(w) is the phase of H(e/®)
o) = tan{ osinm }
1-ocosm
- ohase del _ —tan"'o
- phase delay ¢Dh(m)|m=g = -
2
s -2 1
—| = —tan” «
phase delay, ¢ph(2) -

22. (d)
Given discrete-time signal

x[n] = n2" sin(gn]u[n]

we know that

z{sm(gn)um} - Zsm(g) __Z

2
22—22003(g)+1 z°+1

Using the multiplication by exponential property,

we have
o x[n]«—— X(2)
LT RE CLEST P M
() a
B z B 2z
T 24,z P +4
Using differentiation in z-domain property2
in J i x[NJ«—— X(2)
Z{n2 sm(gn)u[n]} = _ZE{Z[HZH sm(;n)u{n]}} nx[n]%—zc%)((z)
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-zi( 2z j _ _Z{(f +4)(2)—22(22)}
az

2% +4 (22 + 4Y
_ 272 +8
(22 + 4)?
2 —
Z{nZ” sin[zn) u[n]} = %
2 (z2+4)
23. (b)
Let the exponential Fourier series coefficient of g(t) are C, then,
g = ¥ Gk
. 17 12
Since, G = ?-I.o g(t)dt = E-[o g(t)dt =1
=1 ) o )
So, gl = 1+ 2 Cke/wokt+20ke/wokt
K=—co k=1
To find C,, let ) = a (1)
K - @’
So, iy = 1=, 28(t - 2K)
K=—co

The exponential Fourier series coefficient (F,) of f(f) = Exponential Fourier coefficient A, of signal (1 vt) -

Exponential Fourier coefficient B, of signal ( 2 28(1‘—2/()J

K=—oo
1 k=0
Let define A, : A =
0 k=0
Let define B, : B, = () Yk
So Fooa-p =0 K0
’ o TR 1 k20
. d )
Since, 1) = EQ(T) = Fe = Jogk G
= C = i o =1 (fork=0)
Jook  jogk
-1
C —
- « jook
From the definition C. = X,
1 .
So, X = %e’“/z (Since period of signal is 2, w, = n rad/sec.)
24. (c)
sin2m
Since Ho) = 200303( © ]
, [ sin2m
= (e/2+ e/m)( )
®
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Since
sin2w Inverse 1 t
® Fourier Transform Ereot 4
i S|n2(l) Inverse 1 t— 1
J _ -
e ® Fourier Transform ZFGCT
i SiN2m Inverse 1 t+1
i _ -
e’ o Fourier Transform  ~ o rect 4
= h(t) = —rect(i) + lrect(l‘;g
Thus, h(0) =1
25. (a)

n
Given that h[n] = [—) u(n) and g[n] is a causal sequence.

111
ANl = | 1,=——
. {%'2'4'8 """ }
aln] = [(%,B,y, ..... }
ynl = hin] = gln]
111
----- = — =1
8 4 2
---------- Y B o
CRCCAN
""" 8 4 2
BB
""" 42 P
..... % v X X
T
vl = e .
Now, o = 1
Also, %JrB :%
or, B:O
' g1l =0
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26. (a)
The above signal can be represented as

-2 -1 2 t

-2

Then differentiating the signal we get

-3
dx(t)
P 3g(H)-3g(t-1)
thus A =3 A, = -3
T, =0 T, =1
27. (d)
Y(s) = H(s) X(s)

Since, it is asked in the question to find the forced response thus, we will take the initial conditions to be
equal to zero.

1
Y(s) =
) = 6+ 25+ 36+
Taking partial fraction, we get
1/2 1/2 1
Y —
) = G+ 5+3 s+2
y(b) = ety Lgdt_ g2

2 2

.~ We are taking the Laplace transform with zero initial condition thus the response so obtained is the
forced response.

28. (c)
Given X(2) = ln( & _J;F%OC;|Z|>l = —ln(1—(ocz)’1)
o-2z o
now expanding it by Taylor series, we get
(@) (02)°  [o2']
Xi _ 1 (094 «z) . _
(2 {(ocz) + > + 3 + 21 p
-
X2 = X7zt

k=1
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Taking the inverse z-transform, we get
X = Y, O‘Tam K oS-k oz
k=1
x[n] = ]
29. (a)
Applying initial value theorem (since the F(s) function is proper we can apply initial value theorem)

. 3s?
f(0) = initial value = ;mSF( S)= S||m +55+6

Now, we can apply final value theorem because the poles of A(s) are in left half of s-plane

3s?

) = limsF(s) _ e
S0, =) = 550 ) - ll—%s 1 55+6
So, f(0) = 3,
fleo) = O
30. (d)
x(t)
______ +1
{ +1 t
1 }
Ar-----
= x() = d(t+1)-58(t—1)
SO, x(t)y= h() = () =h(t+1)-h(t-1)
h(t+1)
1 ____I
i t
1 3
1 3 5
B —— :
S0, y() = h(t+1)-h(t-1)

y(@)

1_--I
//\ L
-1 1 \/

R | :
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