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Important Note: Completing your answers, compulsorily draw diagonal cross lines on the remaining blank

pages. Revealing of identification, appeal to evaluator will be treated as malpractice.

Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.

b)

d)

b)

2. Missing data, if any, may be suitably assumed.

UNIT -1
Determine the average power for the signal given in Fig Q-1.
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Fig: Q-1

Determine whether the following signals are periodic or not. If periodic, find
the fundamental period:

(1) x(t) =5 Sin(500xt) + 10 Cos(250xt)

(i1) y(t) =10 sin(500mnt). cos(250mnt)
For the signal x(t) = e [u(t)- u(t-5)], sketch the following:
X(t), x(5-2t) and x(t).x(-t).
The input- output relation of a continuous time system is

y(t) = x(t) + x(t-1) + x(t-2)

Determine whether the system is linear, time invariant and stable.

UNIT - 11
The impulse response of a continuous-time LTI system is
h(t) = 3 u(t)
Verify whether the system is causal, memory less and stable. Justify your
answers with relevant reasons.
The impulse response of an RC circuit is defined as h(t) = 2e2t u(t).
(i) Determine and sketch the step response, s(t) for the system.

(if) Compute response of the system for input: x(t) = u(t) — u(t-3).
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b)

b)

What is Hilbert Transform? Briefly explain the applications of Hilbert

transform.

OR
Obtain the representation for the signals given in Fig Q-3 in terms of

orthogonal functions. Assume T = 0.4 sec.
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Fig Q-3
Briefly explain the following terms:
i) Auto Correlation
i) Cross correlation
11)) Convolution integral.
Two systems are connected in cascade. Let the impulse responses be
hi(t) = 2e2 u(t) and hy(t) = 5e* u(t). Obtain the overall impulse response of

the cascaded system.

UNIT - 1
Determine the Fourier transform of x(t) = e u(t).
Compute and sketch the magnitude and phase spectrum.
Using inverse Fourier transform, obtain the time domain signal for the
following Fourier transform:

v _ (1 for 0<|w| <B.
X(]w)_{O for |w|> B.

Derive the canonical representation for band pass signals.

OR
Obtain the Fourier transform for the signal g(t) given in Fig Q-5. Determine

and Sketch the spectrum.
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b)

b)
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Fig Q-5
Derive the Fourier series representation of the following periodic signals:
x(t) = cos(mt/2) + sin(2mt/3)
Also obtain the Fourier transform representation. Sketch the spectrum.

Differentiate between Energy spectral density and Power spectral density.

UNIT - IV
A continuous time system is defined by the differential equation:

2
YO B0, gy - 220 |y
(i) Using Laplace Transform, obtain the system transfer function.

(i) Sketch pole-zero plot and comment on the stability of the system.
(iii) Obtain the impulse response of the system.
(iv) Draw the block diagram representation for the system.

A system has the transfer function

2 1
H =
(s) s+3+s—2

Find the impulse response assuming:

(i) the system is stable and (ii) the system is causal.
Also verify whether the system can be both stable and causal.

UNIT -V

What are ideal filters? Draw the frequency response for an ideal high pass
filter and explain.

Derive the transfer function of a Butterworth filter of the low pass type with
cut-off frequency wc = 1 rad/sec and filter order, N = 3.
Draw the pole-zero plot for the designed filter transfer function.

Consider a low pass filter whose transfer function is

1
H(s)= s+1
Find the transfer function for each of the following filters:
(i) Low-pass filter with cut-off frequency wo = 10 rad/sec
(if) High-pass filter with cut-off frequency wo = 10 rad/sec
(iii) Band pass filter with mid-band frequency o, = 20 rad/sec and
bandwidth, B = 0.2.
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