Important Note : 1. On completing your answers, compulsorily draw diagonal ¢ross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN CMRIT LIBRARY 10ECS2
BAMCALORE - 5688
Fifth Semester B.E. Degree Examlnatlon June/July 2018
Digital Slgnal Prm.essmg
Time: 3 hrs. 2N Max. Marks:100
Note: Answer FIVEJull questions, selecting
at least TW{) questtonsfrom each part.
PART A
1 Derive the DFT expression ﬁom the DTFT expression. (06 Marks)
Compute 5-point DFT of x(r*) {1, 1, 1}. (07 Marks)
Find IDFT for the sequence X(K)={5,0, (1-)), 0, 1, 0, (1+)), 0} (07 Marks)
2 State and prove 01rckk ar time shift and frequency shift property of DFT. (05 Marks)
Determine - \ i“lﬁ"‘)omt circular correlation of x,(n) and Xx,(n), given Xx,(n)= cos—I\’;—n and
X, (n)=sin ﬁ n . (08 Marks)/ ;
: .Cgmpute circular convolution of x(n) = {1, 2, 3, 4} and h(n) = {1, 2, 2} using time doma‘ln,
“approach. 07 Ma;ke)’
3 . Find the output y(n) of a filter whose impulse response h(n) = {1, 2} and the input 81gnal to
oo the filter is, x(n) ={1, 2, -1, 2,3, -2,-3,-1, 1, 1, 2, -1} using overlap — save mf‘t"hod
(08 Marks)
Find 4-point DFT of two real sequences using a single 4-point DFT, glven\g(ri) {1 2,0, 1}
and h(n) = {2,2, 1, 1}. N (08 Marks)
State and prove (1) Symmetry and (ii) Periodicity property of a tw” die factor. (04 Marks)
4 Develop Radix-2, DITFFT algorithm to compute DFT of a ;‘uemvé, draw the signal flow
graph, for N = 8. N (08 Marks)
Obtain 8-point DFT of a sequence x(n) = (n+1)[u(n)- um &)] using DIF-FFT algorithm,
show all the intermediate results. oy Y (08 Marks)
Write a note on Geortzal algorithm. (04 Marks)
PART-B = \
5 Derive an expression for order and cutoff ﬁ"equency of a Butterworth low pass filter.
N\ (06 Marks)
Design an analog Chebyshev filter havms fﬂllowmg specifications:
(i) Passband ripple of 3 dB at 500Hz.
, (ii) Attenuation of 15 dB 4“"’40 Hz. (10 Marks)
Compare Butterworth and Chebvshev filters. (04 Marks)
6 Obtain the cascade and parailel form realization of,

(10 Marks)
S . PR P

A FIR filter is described by Transfer function, H(z) =1+ gz + ZZ + EZ

(1) Draw Lattice structure.

(i) Obtain its difference equation. .
0y (i) Draw Direct form structure. (10 Marks)
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7 a. Derive an expression for frequency response of a symmetrlc FIR filter, for N = odd.

(08 Marks)
s
2 e—)Zm ‘O)‘ <—
b. Design a LPF with the frequency response, . H; {jo) = ’ 4
0, T o] < 7

using rectangular window. Also find its 1fnpulse response and frequency response. (08 Marks)
c. Explain the frequency samplmg demgn of FIR filters. (04 Marks)

8 a. Derive the expression for the bllmear transformation, to transform an analog filter to digital

filter, explain the chardcteristlcs of mapping from s-plane to z-plane. (08 Marks)
+2 ;
b. Given the analog: ‘t,mnsfer function, H(z) = L e , find H(z) using matched
\ (s+D(s+3)
(04 Marks)
c i al lowpass filter using Bilinear transformation to satisfy the following
Monotomc stopband and passband.

—3dB cutoff frequency of 0.57 rad. a1

Magnitude down atleast 15 dB at 0.757 rad. (08 Miarks)
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