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Fourth Semester

ELECTRONICSAND COMMUNICATION ENGINEERING
U13ECT401 Signals and Systems
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)

1. k
If Xn] is a even signal the),X[N] is equal to
n=-k
a) K b) k
2> ¥ 2> X{n]+X0]
n=0 n=1

c) X0 d o

2. Plot the signalu(t —3) +2u(-t —4)

3 The impulse response of a systeth[i8] = a"u(n) . The condition for the system to be BIBO
stable is
a) aisreal and positive. b) ais real and negati
9 Ja>1 D o<1

4.  Fourier transform of an impulse train is
5. If x(t) is real and odd, the continuous time ﬁeluserles coefficient is
a) Real and odd b) Imaginary and odd
c) Realand even d) Imaginary and even
6. The maximum frequency of a band limited sigedl000Hz. What should be the sampling
interval, so that the band limitted signal can ésonstructed from the samples?
7. ROC of a signal contains
a) Poles b) No Poles
c) Zeros d) No Zeros
8.  Ztransform of x[n-g]=

% b *h™[n]=
a) 1 b) J[n]
c) O d) hn]
10. ROC of ainfinite causal signal is

PART B (10 x 2= 20 Marks)
(Not morethan 40 words)

11. s the signal{n] = (-1)" periodic? If so find the fundamental period.
12. " Find whether the sign®(t) =tu(t) is a power signal or energy signal or neither.
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13.  Find the Discrete time Fourier series coefficiehtXn] =1+ co ?n

14.  For the System given in Figl(t) =J(t), h2(t) =4(t) and h3(t) =u(t). Find the overall
impulse response.

— w0 ?
+

Find the continuous time Fourier transform of tlymal X(t) =€
16. Draw the spectrum of the sampled signal withtdon,

X(jw)
/2

-wm wm w

15. Al 550

17. 1
The system is described by the equaion +Z yin—1] = x{n] . Comment on the stability and

causality of this system.

18. 7?2
Given X[n] {f - 7o

of y[n]:@ ],

19.  Find the Z transform ok [n] = {12345} . Use Time shifting property to find the Z transfoof
xal»2] =11,2,54.5}
N

T ROC |Z|<4, use Z transform property and find the Z transform

20. What is Gibbs Phenomenon? Explain.
PART C (5x14=70Marks)
(Not mor e than 400 wor ds)
Q.No. 21 is Compulsory
21. () State and prove Sampling theorem for Handed signals and explain in detai(10)
how the signal is reconstructed from the samples.
(i) Explain the steps of converting Continuousd signal to discrete time signaf4)
with the corresponding spectrum.

22. a) (i) Find the Fourier Coefficient of the sidim(t) (8)
xft}
sinmt
0 1 2 +
(i)  For the signals given below plot (6)

Page2 of 4



b) ()

(ii)

23. a) ()

(ii)

b) ()

(ii)

x4t
1. y(t) = x[4 2}

=
[@]
|
rJ
~
'
—
V8]
. '
|

OR
A periodic signal has a Fourie(r se)ries esgntation
X(t) (B - a, = ~k2™ Find the Fourier representation of the following
signals
1. y(t)=x@3)
2. yit)=x(t-1

3. yt)= %x(t)

4. y(t) =cos@rnt)x(t)
Express x(t) in terms of g(t)

®(t)

,_/_,jil_\_\ git)
: ]
3 -2 a1 lg 1 2 3 t -1 1 t

Find the output of the system with a ige response h(t) for the input,

x(t) = €"u(t) h(t) =u(t —3) using convolution integral

and

Find the continuous time Fourier Transforirtlee signal given below.
x(1)
1
t
Ty T
7 Z
(OR)

A continuous time causal LTI system is désed by the differential equation

d?y() , dy(®) _
e +6 a +8y(t) = 2x(t)

1. Find the impulse response of the system
2. Find the output if the system for the inp¥ft) = e>u(t)

Find the Fourier transform of(t) = Zé’(t —-KT)

k=-c0
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24. a) (i)
(if)

b) (i)

(i)

25.  a) (i)
(if)

b) (i)

(ii)

The impulse response of discrete time LTI systenln[h}:(%j un] . Use
) (6)
Fourier transform to find the output of the systemthe inputx{n] = Gj u[nj.

For the signab{n] :—(gj u[-n-1] +[—§j u[n]. Find the Z transform. Plot the(8)

ROC, poles and zeros in the Z plane.
(OR)

Find the time domain signal correspondiagite Z transforms (8)
L X@= R L —
- @/2zhHa-@4az™

(Use Pdrkeaction method)
162%-2Z +1

822 +27-1

(Use Poweri8s method)
State and prove the following propertiednFFT. (6)
1. Time Shifting
2. Parseval's theorem
3. Convolution property

with ROC 1/4<|z| <1/2

2. X(2)= WithROC  |7>1/2

. Draw the direct

The system function is defined &$(z) = 1 1
1+>z4=-"277

form , cascade and Parallel realization of théesys
Find the response of the system for the trgnd the impulse response given (6)
using convolution sum
1
h[n] =
(n] {O

X[n]:{a“ 0<n<4
(OR)

0 otherwise
: . 3 1
A causal LTI system is described lyjn] 2 yin-1] +§y[n—2] =xn]

0<n<4
otherwise

(10)

1. Determine the system function H(z)
2.  Find the impulse response of the system
3.  Find the step response of the system (ie x[n]3u[n]

The input output relationship of the system is gibgny[n] = 2x[2"]. Find the (4)
properties of the system.
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