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Signal Proéesys
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Note: Answer any FIVE Jull questions.

Define a signal. State and explaln c1a551ﬁcat10n of signals along with relevant equations for
the same. (08 Marks)
State and explain the following w1th relevant equations. and sketches :

i)  Unit step function (dlscrete and continuous time).

ii) Unit impulse function (Discrete and continuous tlme)

iii) Ramp function (dlscrete and continuous tlme)

iv) Exponential SIgnals i, (08 Marks)

For the SIgnal x(t) shown in below sketch Fig.Q2(a) :
1) x(—t) i) x(t + 3) 1i1) X(2t -2)  iv) x[0.5(t— 2)}

b

Fig, Q2(a) ky (08 Marks)
For the dlscrete system given below check whether these systems are static or dynamic,
linear or non linear, causal or non causal and stable or unstable Given y(n) = x(2n).

(08 Marks)
State'and prove commutatlve and distribution property of convolution sum. (08 Marks)

Denve an expressmn for convolution sum. ¥ (08 Marks)

Compute the convolutmn of two. sequences xi(n) and x»(n) given x;(n) = [1, 2, 3] and

x2(n) =[1, 2, 3 4], . (08 Marks)
Evaluate y(n) x(n) * h(n) where x(n) o"u(n) and h(n) = u(n),0<a<1l. (08 Marks)
State and prove : 1) Parseyéils theorem i) Linearity property. (08 Marks)
Find the N-point DFT of the sequence x(n) =" 0 <x <N - 1. (08 Marks)

Find the 8 — pomt DFT of a real sequence x(n) = [1, 2, 2, 2, 1, 0, 0, 0] using DIF — FFT
algonthm (08 Marks)
Develop the radix 2 — DIF - FFT algorithm for N = 8. Draw the signal flow graph. (08 Marks)
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Compare Butterworth and Chebyshev filters.
A Butterworth lowpass filter has to meet the belowfspemﬁcatlons
i) Passband gain, k,= - 1dB at Q, = 4rad/sec
ii) Stopband attenuatlon greater than or equal to 20dB at Qg = 8rad/sec,‘ 2

Determine the transfer function Ha(s} of the lowest order Butterworth filter to meet above

(08 Marks)

specifications. Ay Y (08 Marks)

Derive an expression for ordeﬁyr ’c})if‘a‘Butterworth filter. (08 Marks)

Transform the analog filter H &)= Z—S%g _into H(z) using impulse invariant
+58+6

transformation. Take T =0.1sec. Y (08 Marks)

Realize the -linear phase FIR filter with the below impulse response
hm)=&ﬁ}%%&n—D—%B@—Q){&n?4}%%&n—3) (08 Marks)
Realize the following system in cascadéd form given :

H@:H%f+%fn%ﬁ+ﬂ. P, | (08 Marks)

A dlfference equatlon describing a ﬁlter is glven below

(n)——y(n 1)+ y(n 2)=x(n)+— x(n 1)

Draw dlrect form I and direct II form structures . & (08 Marks)
Design an 1deal bandpass filter w1th frequency response :
H (e’“’) l for —<l (D|<-3—-7£ .
4 4. .
Use rectangular widow with N'=11 in your design. (08 Marks)
* ok * *
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