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The figures in the margin indicate full marks.
Candidates are required 1o give their answers in their
own words as far as practicable.

‘ Signals and Systems

' 1. Answer any five questions :
(@ Define periodic and aperiodic signals. -
(i) What is a deterministic signal ? Give an example.

(i) Mention the properties of region of convergence.
in z-transform.

2x5=10

(iv) What do you mean by convolution of two
functions ?
(v) What is the condition for system stability ?
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(2)

(v) A continuous time signal x(t) is shown in figure
below (Fig. 1.) Sketch & level

(a) x(t - 2) (b) x(- ©)

x(t)
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Fig - 1

(vii) Show that product of two odd stgnals and two
even signals are even signals where as product
of an odd signal with even signal is odd signal.

(vii) Show that complex exponential signal
x(t) =e!™! is periodic and its fundamental

L ogs 2T

period is W -
2. Answer any four questions : 4x5=20

(1) Find the z-transform and ROC (region of
convergence) of the signal

X(n} =-b"u(-n-1), 342
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(3)
What do you mean by linear time-invariant

system ?

Consider the continuous-time system defined by
y(t) = sin{x(t)]. Check whether the system is
time invariant or not. 1+4

Determine if the system described by the following
equations are causal or non-causal:

. 1
@ ym) =xm) + 757y

®) y)=x@n? 2V4+2Y5

Find the inverse z-transform of

3 2
- Z +Zz . .
X(@) = o1y =5 ROC: 1z 3. 5

Consider the RC circuit as shown in Fig.-2.
Find the relationship between the input x(t) and

output y(t).
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(4)
(@) If x(t) = v (1) & y(t) = V(1)

(b) X x(t) = V(1) & y(t) = i(t)
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Fig-2
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() Find the Fourier transform of the unit impulse
&(t) & the inverse Fourier transform of (w).

3. Answer any one question : 1x10=10

® (a) Find the Fourier transform of

_h-x% Ix] €1
f(x)_'[{) ;x| > 1

Hence evaluate

fxcosx-—smxcoslc_dx
x3 2



(5)

(b) State and prove the change of scale property
of Fourier Transform. (3+4)+H(1+2)

(i) (a) Find the inverse z-transform of

1 . .
X(z) = |_3z-1 4272 using convolution

method.

(b) Find the poles of the system

Y - 3y~ 1)+ ym-2)-
Ly(n-3) = 2x() + 3x(n - 1)

and determine whether the system is stable
Or not.

(c) Explain the time reversal property of the
Z-transform. _ 4+(3+1)+2
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