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USN l L T | 06EE64
Sixth Semester B.E. Degree Examination, June-July 2009
Digital Signal Processing
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full guestions, selecting
af least TWO guesiions from each part.
PART — A
1 Determine DFT of the sequence x (o) = {1, 1, 2, 2, 3, 3}, Draw magnitude and phase plots.

(10 Marks)
A diserete time LTT svstemn has impulse response h (n) = 286 (n) - & {n — 1), Defermine the
output of the system if the input is x (n) = {8 (n) + 3 & (n-1) + 28 (n-2) - & (n-3 ) + & (n-4)}
using circular convolation. (05 Marks)
g(n) and h (n) are the two sequences of length 6, with 6pt DFT"s G (k) A H (k) respectively.
The scquence g {n) = {4, 3, |, 5, 2, 6}. The DFT"s are related by circular feyuensy shill as
H (k)= G ((k — 3))s. Determing h (n) without computing DFT and TDFT. (05 Marks)

The six samples of the 11 point DFT x (k) of a real sequence x (n) of length 11 are:
X (0) = 12, x {2) = -3.2 — J2, %(3) = 5.3 — J4.1, x(5) = 6.5 + 9 x(7) = 4.1 + jO.2 and
x(107 =-3.1 + j5.2, Determine the remaining 5 DFT samples. {06 Marks)
Using overlap add method, determine output yin) of a filter whose impulse Tesponse in
hin) = [1, 1. 1} and input x(m) = {3, -1, 0, 1, 3, 2, 0, 1, 2, 1}. Use 6 point circular
convalulion, (14 Marks)

Given xin) = {1, 2, 3, 4,4, 3,2, 1}. Find x(k) using DIF — FFT algorithm. Draw signal flow
graplt. {12 Marks)
Develop DIT — FFT algorithm for composite value of N = 6. Draw the corresponding signal
flowr graph. (08 Marks)

Diraw the direct oo Tad I1 iealizations of a system with transfer function.
0.282° +10. .04
Bz" +0.319z+ (06 Maris)

Hiz)=—F—s :
)= 052 + 0322 +0.172-02
Olbtain the cascade and parallel realizations for the system function given by

{ SR
[+—2
H(z) =7 4 - (14 Marks)
r1+ --:-.'1‘1 [I+ 2
oS 4~ )

PART-B

Dicsign a Butterworth analog high pass filter with the specifications: Pass band gain of
kp = -2dB at pass band edge frequency (2p = 200 rad/sec and stop band gain of Ks = - 20dB
at stop band cdge frequency £25 = 1K) radfsec. {10 Marks)
Diesign a chebyshe analog low pass filker that has a -3dB cut off frequency of 100 rad/sec

and a stop band attenuation of 25dB or greater for all radian frequencies past 250 rad/sec,
{18 Marks)
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Explain Empulse Invariant Transformation method of transforming an analog filter to digital
filter.
A digital lowpass filter is required to meet the following specifications:

20 log [Hi(w), . =- 19328 dB

20 log [Hiw) _ =-13.9794 dB, {08 Mariks)
The filter must have a maximally fat frequency response. Find Hiz) to meet the above
specifications using impulse invariant transformation. (12 Marks)

Design a  Low pass FIR filter with desired frequency  response
e jog| w4
Hd{w) = 7: . Use rectangular window with N = 5. (10 Marks)
] E = |‘P-'1 =’
The frequeney response of an FIR filter is given by
Hiw) = ™™ (1 + 1.8 cos3w + 1.2 cos2w + 0.5 cosw), Determine the coefficients of the

impulse responac hin} of the FIR filier. (10 Marks)
i : e Ozwgnf2 ;
The desired frequency response of a low pass filter is Hd{w) = . Design
10 wfiizwern
the filter for N =7, using frequency sampling technique. {12 Marks)

Draw the architecture of TMS 320C5x family of DSP processors and explain. (08 Marks)
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