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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Define continuous time periodic signal and its fundamental period.
Define linear system.

Expand the signal x{t)=sin eyt in complex exponential form and identify the

Fourier series coefficients.
Define poles and zeros of Laplace transform. .
Define system function using Fourier transform equation.

What is the condition for a system with system function H(s) to be stable and

causal?
What is the difference between DTFT and DFT?
State the convolution property of z-transform with ROC.

What is the condition for the following causal system to be stable?

-az

Give the block diagram representation for the following causal discrete time
system.

yn)+ayin —1)=bx(n).
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Give the definition and waveforms of the following discrete time
signals. (10

(1) Unit impulse

{2) Unit step

(3)  Unit ramp

(4) Pulse function

(5} Real exponential signal.

Define energy signal and power signal. Determine whether the
signal

=(t)= Aeuft); a>0

is energy signal or a power signal and caleulate it. )
Or
How are the systems classified? What is LTI system? (4)
Check whether the system y(t)=tx{t) is
(1) Stable
(2) Static
(3) Causal
(4) Linear
(5) Time invariant. (12)
Obtain the Fourier components of the periodic rectangular
waveform shown below : (10)
i3]
A
-T2 -T/4 Ti4 T2 t
Determine the Fourier transform, amplitude and phase spectra
expressions for the exponential pulse (6)

flt)=e™; for 20
0, for ¢t < 0.
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Find out the Laplace traneform of the signal
fle)=e™ cosar. ) ®
Find the inverse Laplace transform of

] -3
PO

If the ROC is

(1) Refsi>1

(2) - Rels}<-2 |

(8) -2<Refsi<1. : ) @

The differential equation of the system is given as

G, (). 3,00, 500, .,

de* dt
Determme the frequency response and impulse response of this
system using Fourier transform. ®)
Derive the expression for convolution integral. ' ®)

Or
Realize the following system function in direct form, cascade form
_and parallel form. . 8)
Al
He)= s* +Ss +2.

Consider an LTI system with system function

s—-1 .
HO) = %)

Find the impulse response of the system. ‘ (8)
Find the DTFT of the signal -
n)=a|"|; la| <1. ’ o (8)
Find the 4 point DFT of the sequence '
x(n) = cos(ﬂf) . : _ . 10
Or
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Find the z-transform with ROC of the following signal

(n)= 7[%) u(n)-e@j wln). ®
Explain any four properties of z-transform. 8)

Determine the frequency response and impulse response for the
system described by the second order difference equation

¥(n)-3y(n <1)-4y(n - 2)= x(n )+ 22(n - 1). L am
Find out the response of the system to the input signal
x(n)={1,2,3,1}

T

and the impulse response
kin)=1{1,2,1,-1}
T

using convolution. (8)

Or

Find the difference equation and draw cascade and parallel form
structures for a discrete causal system with system funetion (10)

f)e—tzzt
1-0.2271-0.1522"
Check the causality of the system with system function

1 1
HiE)=—r-—t——; |2|>2
€ 11, 1ot H
2
and state the reasons for your answer. 6)
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