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SIGNALS AND SYSTEMS
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Time: Three hours

The figures in the margin inilicate full marks for the questions.

Answer any jlve questions.

a) Find the output of an LTI system, when the input to the LTI system is a
complex exponential (eigen-function of the system) given by -t (r) =,'' .
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b)
Find the even and the odd components of the signal: -r(r) =c6g
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a) If the inpur applied ro an LTI system with impulse response ,ft(r), is

';r(r)', deduce the output 'y(r) ' from the LTI system.

b)
What will be the result of two non-identical pulses shown in the figure?

Tr
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Find the result of the convolution of two identical pulse of amplitude 'A'. 2+3=5
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c) Find the convolution of the rwo functions: s(r) =:"or12r; . for all ,t'and
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3 a) In the given figure, find the continuous-time Fourier series (CTFS)
representation of ' S (r) ':
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Hence, show that only the odd harmonics of the series exist.
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b)
Find the Fourier transform of a re*angular pufr. ff [1) ; where . r , is rhe

\r)
pulse width of the pulse. Hence find the zero crossings of the spectrum of
the rectangular pulse.

6+4 = 10

a)

Using Laplace transform, find the current through the circuit. Find the
voltage across the resistance and the inductance. Hence plot the voltage
across the resistance and the inductance.

R

S

L

5+2+3 =
l0

b) rcuit given below is initially in the steady state with the switch .S,

open. The switch is closed at , = 0.
i) Find v. (r) .

ii) Determine the final value of 'V. (r) ' and verify it from the final value of
lace transform.
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4. In the RL circuit shown below, a unit step input voltage ,V=u(t), is

applied with all initial conditions assumed to be zero.
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b) the Nyquist rate and the

x(t) = t 1g..12600xaxr)+ sin (4000xaxr).
Nyquist interval forCalculate
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ort notes on an! two from the following:Write sh 10+10 = 20

a) BIBO stability of LTI system.

b) DC component of a signal using the ar form representation of the
Fourier series.

pol

c) Fourier transform of signum function.
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d) ction of a Zero-Order Hold (ZOH) circuit.Transfer fun
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