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 | S 15EC52

Fifth Semester B.E. Degree Exammatlon June/July 2018
Digital Slgnf?E Processmg
Time: 3 hrs. SRl Max. Marks: 80

Note: 1. Answer FIVE full questions, éhoosing one full question from each module.
" 2. Use of filter table is not permitted.

’ Module-1
I a. Compute N-point DFI of a sequence x(n) ~%+ ;cos[?\?(n —gj] . (08 Marks)
b. Compute 4- r‘omr ercular convolution of the sequences using time domain and frequency
domam ,
x(n) = 14,1,2 l} and h(n):{}, 2,3,4} (08 Marks)
2 a.’ Obtain the relationship between DFT and z-transform. (08 h{aijks)' "‘

‘ b Puet x(n) be a real sequence of length N and its N-point DFT is X(K), show that
() X(N-K)=X"(K)
(i)  X(0) is real.

(iii) If N is even, then X(I;—] is real. (08 Marks)

Module-2

\““{
3 a Let x(n) be a finite length sequence with X(K)= {10 1-j,4, 1+J) ; usmg properties of DFT,

find the DFT of the followings:
() x,(m=¢""x(m)
(i) x,(n)= {cosgn}x(n) - (08 Marks)

b.  Find the response of an LTI system with an 'i\r‘ii’pulse response h(n) = {3 2 1} for the input
x(n) = {2, sil=l,=2,-3,5,6,~1,2,0, z l 1 ; using overlap add method. Use 8-point circular
convolution. s (08 Marks)

OR
4 a. State and prove the, A
(1) Modulation prf\uerty (i) Circular time shift property. (08 Marks)

b.  Consider a finite duration sequence x(n) = 0, 1;2,3,4,5

(1) Find the sequence, y(n) with 6 point DFT is y(K) = WIEX(K).
(ii) Determi‘hé the sequence y(n) with 6-point DFT y(K) = Real[X(K)]. (08 Marks)

Module-3
5 a. Develop 1h\ radix — 2 Decimation in frequency FFT algorithm for N = 8 and draw the signal
flow: graph. (10 Marks)
b. “vi at is Goertzel algorithm and obtain the direct form — II realization? (06 Marks)
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23 ‘Obtain the DF-I and cascade form of realization of the system function,
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OR A
: 1 1@ T | -1
Let x(n) be the 8-point sequence of x(n) = ¢ — 1, —_ 0~ —-1,—— 0'. Compute the DFT of
V2T 22NV 2
the sequence using DIT FFT algorithm. 3 e (06 Marks)
What is Chirp-Signals and mention the apol*cmons of Chirp-Z-transform? (04 Marks)
A designer is having a number of 8-point FFT chips. Show explicitly how he should
interconnect three chips in order to compute a 24-point DFT. (06 Marks)
 Module-4

Design a digital low pass Butterworth Filter using bilinear transformation to meet the
following specifications:

—3dB<\H(eJ‘°) - 1der 0<0<05n

fH(eJ‘” _\-51\0 dB for 0.7n<o<n (10 Marks)
Obtain the parallel form of realization of a system difference equation,
y(n)= 0.75<§fIQ£1}"} 1)—-0.125y(n - 2) + 6x(n)+ 7x(n = 1)+ x(n —2) (06 Marks)
SRy OR
Convert the analog filter with system function,
H, (s)é Lozl“« into a digital IIR filter by means of the impulse invariance method.
N (s+0.1) +9

(08 Marka)

H(z) = 3 , ‘(08 Marks)
( ] —1 )( 3 i 1 _2) |
l-—z7 | 1-=z" +-z
) 4 8
Module-5

Obtain the linear phase realization of FIR filter with impulse responsex,\* t

h(n) = 6(n)—%8(n -1 +%6(n —2)+%5(n —3)—%5@1 —4)+5(n~3). (06 Marks)

What are the advantages and disadvantages of the Wji;’d‘(‘ww technique for designing FIR

filter? ‘ (04 Marks)
A low pass filter is to be designed with the following desired frequency response:

T
. (ejm )_ e~j2m , ‘(D’ < Z
i =
-] O B e

Determine the filter coefficients hy(n) ’a\nd h(n) if w(n) is a rectangular window defined as,

o) I, 0<n<4 (2 .
0, (n)= ; SRR k
K 0, Otherwise L ( )

: OR

The desired frequency response of a low pass filter is given by,
) 3n

) e—j3(u ] {CO{
H, (") :{ R ”T't 4 . Determine the frequency response of the FIR filter if
'0’\“;; e ‘co‘ <7
. > 4
Hammmg window is used with N = 7. (10 Marks)

Realu:e an FIR filter with impulse response h(n) given by,

b
‘ h(r‘l)\ = Léj [u(n) —-u(n- 4)] using direct form. (06 Marks)
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