50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fifth Semester B.E. Degree Examination, Dec.2015/Jan.2016
Digital Signal Processing

iy

Time: 3 hrs. Max. Marks: k@di’

. An analog signal is sampled at 10kHz and the DFT of 512 samplg

&‘X« 4
Note: 1. Answer any FIVE full questions, selecting . E,&M
atleast TWO questions from each part.
2. Use of Normalised filter tables not permitted. Oy

\;‘j
PART - A ,,f\,
Define DFT. Derive the relationship of DFT to the Z - transform. ? (05 Marks)
¢ 15 computed. Deterraine
the frequency spacing between spectral samples of DFT. (03 Marks)
Consider the finite length sequernce x[n] = 8ln] + Z25[n- >] Fmd 1) the 10 point DFT of x[n}

i1) the sequence that has a DFT Y(k) = e "' X(k),. y«:}tere X( k) 1s the 10 point DFT of x[n}
iil) the 10 point sequence y[n} that has a DFT Y(k) -X(k) W(k), where X(k) is the 10 point
DFT of X[n] and W(k) is the 10 point DFT of;%lw u[n-7]. (12 Marks)

Determine the circular convolution of ?he sequences x[n] = {1, 2, 3, 1} and
hin] = {4, 3, 2, 2} using DFT and [DFFequatlons (08 Marks)
Consider the FIR filter with impulse'r onse h[n] = {3, 2, 1, 1}. Ifthe input is

X[n]=1{1,2,3,3,21-1,-2, 4 5; 6, -1,2,0,2, 1}. Find the output using overlap Add

method. Use 7 point c1rcular capvolunon (12 Marks)

Assume that a complex gntﬁtphc ation takes 1psec and that the amount of time to compute a
DFT is determined by-}h& amount of time it takes to perform all of the multiplications :
i) How much time g¥s it take to compute a 1024 point DFT directly?

11) How much t s required if an FFT is used? and

iii) The speed-;rﬂprovement factor. (04 Marks)

. Derive t ,Rérdlx — 2 decimation in frequency FFT algorithm to compute the DFT of a

N=8§ pa sequence and draw the final complete signal flow graph. (10 Marks)
Let ; ibe a finite length sequence with x(k) = {0, 1+, 1, 1 — j}. Using the properties of
DETyfind the DFT s of the following sequences.

. s"’“ﬁ le{f)] =g 7o X[n] 1) xn]= cos{(%)n} x[n] 1) x3[n] =x((n-1)s). (06 Marks)

f..,zg?\a.

Find the sequence x[n] corresponding to the 8 point DFT
x(k) = {le, 1-52.44 , 0, 1-j0.414 , 0, 1+j0.414 , 0, 1+32.414} by using any of the Radix 2

FFT algorithms to compute the IDFT. Draw the final signal flow graph. Stow the outputs

for each stage. (12 Marks)
. With the help of suitable diagrams, explain the Chirp Z transform algorithm. (08 Marks)
PART-B
Give that |Ha(jQ)|2 = 1 6149“ , determine the analog low pass filter system function Ha(s).
+
(08 Marks)
Compare Butterworth and Chebysheyv filters. (04 Marks)
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¢. Design a Chebyshev filter with a maximum passband attenuation of 2.5dB at Qp=20rad/sec

and the stopband attenuation of 30dB at Qs = 50rad/sec. (08 Marks)
a. Designa FIR low pass filter with a desired frequency response Nf”}}

“iw 3n 3n R
7 e ; — S W S —— *%2:‘_ 3
H,(e™)= 4 4 D
0; il <wlc<n e
4 R

Use Hamming window with M = 7. Alsec obtain the frequency response., ", (10 Marks)
b. Using frequency sampling method, design a band pass filtep With the following

specifications. Determine the filter coefficients for N = 7, Samplin@?i;quency F = 8000Hz,

cut off frequencies f, = 1000 Hz f, = 3000 Hz. »nY (10 Marks)

2 ﬁ:z}' N

a. Design a digital low pass filter using the bilinear trapsffbrmation method to satisfy the

following characteristics i) Monotonic stop band aq@gaﬁssé'band ) -3dB cut off frequency

of 0.5nrad iii) Magnitude down at least 15dB at 25 rad. (10 Marks)
b. Design a Butterworth digital fil-er using rhe Impulse invariance method for the following

specifications. Assume T = 1 sec b

0.8<[H(E™)|<1; 0<w=<02x Fa

H(e™)| <0.2;06n<w<x. C - (10 Marks)
a. Obtain the Direct form Il (Canoqjc’i@ﬁ%ascade realization of
—1)(Z* 3P e
H(Z) = (Zz l)fz +Szj6)(z §-)f (10 Marks)
(2" + 62+ 5)(z* — 624 8)

The cascade section shogiéj%ns ist of two biquadratic sections.
b. AFIR filter is given by

Y[n] = x[n] + gQWB—I] + %;x[na] + /% X[n-3]. Draw the direct form | and lattice

structure. . b (10 Marks)

A
W
e
M%Qk
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