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REGULATIONS 2008

THIRD SEMESTER

EC 85 - SIGNALS AND SYSTEMS
ELECTRONICS AND COMMUNICATION ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (16x2=20 marks)

What is an invertible system?

Sketch the waveform for ft)=2[u(t)-ut-1)].

Find the inverse Fourier transform of X(jQ) =e~10
Determine the Laplace Transform of x(t)=t%-*u(t)
Why differentiators are not used in realizing systems?
Define the convolution integral of a system.

The signal x(t)=20 €0s(30nt) is sampled at a rate of 8
samples/sec. Can the original signal be recovered from the
samples?

Determine the inverse DTFT of X(ef*) = §(w) where
“T<w<m

Find the step response of the system if the impulse
response h(n)=8(n-2)-8(n-1).

10.  Find the convolution sum for x(n)={1,2,3,4} and
h(n)={-4,-3,1,2}.
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PART-B (5x16=80 marks)

(i) Find x(2t+3) for the given signal x(t) (6)

X(t)

el .
-1 L] z

-

(i) Test whether the given signal x(t) = (6)
e/ Gt/ iy energy signal or power
signal,

(i1i) Find the odd and even components of (4)
x(t)y=el2t

Or

Determine whether the given discrete time
system

()  y(n)=nx(n) is shift invariant or not. @

(i)  y(n) = x¥n)+x2(n-1) linear or non linear ()

(iii) y(n) = x(n'"?) is causal or anticausal @
(i) y(n) = x(n)u(n) is stable or not )
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Let x(t) be a periodic signal with fundamental (16)
period T=2 and Fourier coefficients ak.
x(t) = t,0st=<1

@)
()

(iid)

@

()

@

=2-t1st<2
Determine the value of ag

Determine the Fourier representation of
dx(t)
a

Use the result of part (2) and the
differentiation property of continuous —
time Fourier series to help determine the
Fourier series coefficients of x(t)

Or

Prove the following properties of Fourier
transform

a) Differentiation in time property

b) Convolution property

Determine | the inverse Laplace
Trangform of X(s)=(s+2)/(s%+7s*+ 155+9)

The’ Input and Output of a causal LTI
system are related by the Differential
equatlon ym + Gdym + 8y(t) = 2x(t).
Using Founer Transform

a) Find the Impulse response of the
system

b) Find the response of the system if
x(t) = te"Hu(t)
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Find the frequency response of the RC (6)
circuit using Laplace transform

R1

By using Laplace transform solve the (10)
differential equation

[910) suyu) dx(l)
e b ) =27

ify(0") =2 -"““ DO — 1 gnd x(t) = etu(e).

Find the state space representation of (6)
the following system whose differential
equation is

) | Gdiy(o) m(z)
5 +3 o +6y(t) =

0 1 5x(t)

d? x(t)

6~—=

Determine the inverse DTFT if (6)

P 1,|wl £ w0l
@) =
X(e ) { Qwl<lwl <nm

Prove the multiplication property and (10)
Parseval's relation of Z transform

Or
4




[image: image5.png]15.

()

(a)

®)

Find the inverse of Z transform of (16)
X(z)=1/(1-6z1-(1/3)z'®) using convolution
property.

Determine the response of the system whose (16)
linear constant coefficient difference equation
is

y(n)-0.1y(n-1)-0.12y(n-2) = x(n)-0.4x(n-1)
if y(-1) = y(-2) = 2 and x(n) = 0.4*u(n)

Or

Obtain the state space representation of the (16)
system H(g)=(s?+2s+4)/(s?+3s+5)
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