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Course: SIGNALS AND SYSTEMS: ANALOG

Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.
2. Missing data, if any, may be suitably assumed.

(i) x(t) =e>u(t+2)

(i) x(®) =u(t)
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p=t 1 | a) | Give the classification of signals and systems with an example | CO1 10
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g b) | Determine whether the following signals are periodic or not | CO3 | PO2 10
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3 S| 2 | a) | Prove the following with respect to convolution operation Cco2 | PO1 10
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=8 =

E E t=to

Q. o ; _

ES (iv) X®*ult—t,) = [x(x)dr

O o —0

. o
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Evaluate the following integrals

(i) Td(t —5)e ?dt

(i) T(t +2)?5(t —3)dt

COo3

PO2

UNIT - 11

11<t<3

I x(t) = 1.2<t<3
| 0:otherwise

0; otherwise

and h(t) :{

Evaluate x(t)*h(t)

CO3

PO2

10

b)

An overall impulse response of a system is given by
h(t) = h1 ®) *[hs )+ hz ®) *{h3 )+ h4 O}
(i) Draw block diagram

(ii) Find h(t) if h, (t) = h, (t) =55(t) and
hy (t) = h, (t) = hs(t) = u(t)

COo3

PO2

10

OR

Derive expression for orthogonality of two signals. Write the
expression for Hilbert transform and explain the terms used .

COo2

PO1

10

If x(t) =u(t)—u(t—3) ang h(t) =3x(t)
Evaluate x(t)*h(t)

Cco2

PO1

10

UNIT - 11l

A signal is given by x(t) =2 + cos(z?”t) + 4sin(5?”t) . Determine

fundamental frequency and Fourier series coefficients.

COo3

PO2

10

b)

Find the Fourier transform of
(i) x(t) =e*u(t)
(ii) u(t)

COo3

PO2

10

OR

State and prove the following properties with respect to Fourier
transform

(1) Duality

(i) Time scaling

(iti)  Differentiation in frequency
(iv)  Frequency shifting

Cco2

PO1

10




b) | A signal is given by x(t) =cos@at)+sin(22) Determine | €03 | PO2 10
Fourier series coefficients. Also draw the magnitude and phase
spectrum.
UNIT - IV
7 | a) | Asystem is given by following equation Co3 | PO2 10
29 y0+32 y0 + y = 2x©
dt? dt '
() Find the impulse response of the system
(i) Find the output of the system if input is given by
X(t) = e ?u(t)
b) | Draw RC first order high pass filter and find the following Ccoz | PO1 10
(1) Transfer function
(i) Impulse response
(i)  Frequency response
(iv)  Pole zero plot
OR
8 | a) | Draw the Direct form | and Direct form Il structure for the | CO2 | PO1 10
following system
Si (t)+3i ®+y@)= 2x(t)+3£x(t)
a?’ a/ VY dt?
b) | A system is given by Coz | PO1 10
i (t)+4i t)+3 (t)—4x(t)+2£x(t) i i
qt? y at y y at . Using Fourier
transform find the output y(t) if X(t) =e*u(t)
UNIT -V
9 | a) | Design a Butterworth filter for the following specifications CO4 | PO3 10
0.8<|H(s)|<1; for0 < F <1000Hz
|H(s)| < 0.2; forF >5000Hz
b) | Describe analog to analog frequency transformations using | CO1 10
relevant expressions and graphs.
OR
10 | a) | Design a Butterworth filter with maximally flat response in pass | CO4 | PO3 10
band and an acceptable attenuation of -2dB at 20 rad/sec. The
attenuation in stop band should be more than 10dB beyond 30
rad/sec.
b) | Give practical realization of first order Butterworth Low pass | CO2 | POl 10

filter. Also derive the expression for order of the filter

*khkkkkikk




