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2. Any revealing of identi

USN 06ECS52
Fifth Semester B.E. Degree Examination, June / July 2014
Digital Signal Processing
Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 Find the N-point DFT of the sequence

x(n)=1;neven

=0;nodd 0<£n<N-1andN odd. (04 Marks)
Consider a signal of length equal to 4 defined by x(n)={1,2,3,1}. Compute 4 point DFT
by solving explicitly 4 by 4 system of linear equations defined by the inverse DFT formula.

. s (06 Marks)
Determine the 8 point DFT of the sequence x(n) = {8,8.,8,8,1,1,0,0}. Sketch its magnitude
and phase spectra. ' (10 Marks)

A 4 point sequence x(n)={l,2,3,4} has __D_F_T_i-x(k) for 0 < K <3. Find the signal values

which has DFT X((K —1)),, withouit performing DFT or IDFT. (04 Marks)
Compute the 4 point circular convolution of the sequences given by x(n)={1,8,1,8} and
h(n) = {2, 9, 2, 9} using DFT and IDFT method. (06 Marks)

Find the N point circular auto c_&ﬁelétion of signals x,(n) = cos%n 0<n<N-1.

= (04 Marks)
Find the output y(n) of-a FIR filter whose impulse response h(n) = {3,2, 1} and input signal
to the filter is x(n) = {2, 1,-1,-2,-3,5,6,-1,2,0, 2, 1}' ijsir_lg_ overlap-save method. Assume
block length of 8. = . (06 Marks)

What is the need of FFT? Determine the following for a 128 point FFT computation number
of i) Stages i) Butterflies in each stage i) Butterflies needed for entire computation
iv) total number of complex multiplications v) total number of complex additions

vi) speed improvement factor compared with direct computation. -~ (08 Marks)
Explain the shuffling of data and bit reversal as applied to DIT FFT algorithm for N = 8.

{04 Marks)
Show that 2N point sequence can be computed using N point FFT algorithm. (08 Marks)

Develop DIF-FFT algorithm for N = 8,

(i) Using resulting signal flow graph compute 8 point DI T of the sequence,
xi(m)={1,2,-1,2,4,2,-1,2}. Show all intermediate results.

(ii) If xo(n) = x,(-n) without performing FE'T find x2(k) using x(k). {14 Marks)

Consider xi(n) = {1, 0.5, 0.25, 0.125}, x(n) = {1, 1, 1. 1} Determine x;{(k) using

decimation in time FFT algorithm and xz(k) using decimation in frequency FFT algorithm

hence find circular convolution of x;(n) @ xz(n) . (06 Marks)
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PART - B

Distinguish between Butterworth and Chebyshev type I filter. (04 Marks)
Design a chebyshev type I filter to meet the following specifications :

(i) Passband ripple < 2 db. (1ii) Stop band attenuation > 20db

(ii) Passband edge Irad[sec_ (iv) Stop band edge 1.3 rad/sec. (12 Marks)
Transform H(s) =— 1 normalized Butterworth LPF to HPF with passband

(s +s+1)}s+1)
edge at 2 rad/sec. (04 Marks)

Derlve an expression for frequency response of linear phase FIR filter for symmetric

impulse response with M odd. ~ (08 Marks)
In < o< i31"'t
oy _ 4-ite —— S@
The desired frequency response of a LPF is Hye™)=c g 54
=0 _._"-‘;‘<|m|<“

Design using Hammmg window (M = 7). Also obtain the- ﬁ'equency response. (12 Marks)

Determine the order and the poles of a Butterworth filter that has 3 dB bandwidth of
1000 Hz and an attenuation of 20 dB at 2000 Hz. Find the system function H(z) by bilinear
1 _

transfi tion usin T———-—"w _ i 14 Mark

ransformation using 10000 ( arks)

If H,(s)= —1——-— find the correSpondmg H(z) using impulse invariance method for
(s+D(s+2)

sampling frequency of 5 samples/ second : (06 Marks)

Distinguish between [IR and FIR filters. B (06 Marks)

Obtain dlrect form II, cascade and parallel stru.ctute for the system described by
y(n)=-—y(n 2)+x(r1) . (08 Marks)
o FIR filter described by

Determme the co-efficients K of the lattice filter correspondm

1
H(z) =142z + EZ ~, Draw the corresponding second order latttce structure. (06 Marks)

k %k ok ok ok
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