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Answer all questions.
Part A
I. (a) Define energy signal and find the energy of x(t) = e~'t! for all ¢.
(b) Derive the relationship between input and output of an LTI system.
s (c) State and prove any two properties of autocorrelation of deterministic signal.
(d) Find the DTFT of :
x(n) = (%)n , n=0
= /4 6 A
(e) Explain the method of determining frequency response from poles and zeros.
(f) State and prove convolution property of Z transform.
(g) Derive the power relations for single-tone AM wave.
(h) Explain the method of generating FM wave by using PM.
' (8 x5=140 marks)
Part B
.;E II. (a) (i) Consider the signal :
x(t) =t, 0<t<1
=1, 1<t<2
=2 2<t<4

=0, otherwise.

Plot x(t), x(3t), x(4t — 2) and x(t . ?/2)
(7 marks)
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(a) (i) Explain (1) linearity ; (2) Time-invariant ; and (3) causality. (8 marks)
' Or

(b) (i) State and prove convolution theorem of Fourier transform. (7 marks)

(i1) Find the Fourier transform of :

x() =1 |tl<1
=0, |[tI>1

by using differentiation property.

(8 marks)
III. (a) Determine and plot the energy spectrum of the signal shown below : ",
A x(t)
2
2
< _ 2 O e t
-2
v
(b) (1) State and prove any two properties of Hilbert transform. 8 mark?\

(1)) Find the discrete Fourier series representation of the periodic sequence x(n) = {1, 2, 3.
with period N = 4.

(7 marks)
IV. (a) (i) Find the transfer function of the system described by the differential equation :
Y (t) + 6y (t) + 5y(t) = 4x(2).
(5 marks)
(ii) State and prove any two properties of Z-transform. (10 marks)

Or

(b) Find the impulse response of an LTI system described by the difference equation.

y(n) - g y(n-1)+ y& y(n - 2) = 2x(n).

(15 marks)
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V. (a) (i) Explain the method of generation of AM signal.

(i) Explain the spectrum of AM wave with diagram.

Or
(b) () Derive the expression for single-tone FM signal. (8 marks)
(i) Explain the difference between narrow band FM and wideband FM. (7 marks)

[4 x 15=60 marks]



