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Important Note : 1. On completing your answers, compulsorily draw diagonal cross 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
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Sixth Semester B.E. Degree Examination, J uly/August 2022
Digital Signal Processing

y Max. Marks: 80
g ONE Jfull question from each module.

S

Module-

Find the 4 point DFT of x(n) = {1 2 3, 2}. Sketch the magmtude and phase spectra.

(06 Marks)
State and prove the following propertles of DFT. :
i) Linearity ii) Time reversals of the sequences. ' (06 Marks)
The DFT of a real signaﬂl is {1,‘“‘A, -1,B,0,-j2,C, ~1+j}.Find A,Band C. (04 Marks)

th h OR
Find IDFT of X(K) = {4, 2, 0, 4} using DFT (06 Marks)
State and prove: Parsevals theorem. (04 Marks)
If the DFT {x(n)} =1{4, -J2,0, j2}, using the propertles of DFT.
find 1) DFT X (n) 11) Signal energy « (06 Marks)
Module-

Develop the DIT-FFT algorlthm for N = 8. Draw the complete signal flow graph. (08 Marks)
Compute the 4 point DFT of the sequence x(n) = {2 1, 4, 3} by mvokmg decimation in
frequency FFT algorithm. - : (08 Marks)

OR
Compute 4 point DF T and x(n) = Sin (2 )0 <n <3 using DIF-FFT algorithm. (04 Marks)

For an LTI system, the input x(n) = {2, 2, 2} and the impulse response h(n) = { -2, —2}.

Determine the response of the systems by radix — 2 DIT FFT. (12 Marks)
; Py’ ‘ Module-3
- Obtain H(z) form Hay(s) when T = 0.5Sec and Hy(s) = S S (04Marks)
| | T (+3)6+4)
W’ determirie analog filter functions H,(s). (06 Marks)

Determine the order and poles of analog Chebysheve type 1 filter to meet the following
spemﬁcatlons ,,,,,

Passband : IH(_]Q)]dB > - 2dB 0 <Q<500n
Stopband :  [H(jQ)ss <.~ 75dB Q> 5000m

(06 Marks)
OR
For the analog transfer functionsHa(s)z————-z——-, determine H(z) if T = 0.5Sec,
Py (s+1)(s+3)
using impulse invariant method. (04 Marks)
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Design a Butterworth digital filter using bilinear transformation. The specification of desired
low passfilter are :

09<HWw)|<1; 0=sw<

[H(w)| <0.2 —3272 <w<m
Take T = 1Sec. (12 Marks)

Module-4
Design A Chebyshev IIR digital filter to satlsfy the following constraints.
0.707<Hw)|<1; 0<w<02rn ©
[H(w)| 0.1 0.5m<w<m

Use bilinear transformations. r (12 Marks)
Obtain the Cascade realization ofﬁthﬂ 'system
-1 =2 e i A
Hiz) = : Sk 1 T2 3 . (04 Marks)
(1”—1)(1_;2-1](“_2—1] ~
3 3 3
. OR
Find.the Chebyshey filter order for the following specification
V0.6 <HW)<1 0<w<n2
]H(w)|<02 2273<w<1r
With T = 1Sec. Use 1mpulse invariant transformations. (05 Marks)
Give the necessary expressions for transforming lowpass filter to high pass, bandpass and
bandstop filters in the digital domain. (05 Marks)
32 +5z+4 & v, ¥
Realize the IIR filter H(z) = -"::6-? Using Ladder structure. , (06 Marks)
Z #
Module-5
Design a filter with
R i
H, (ejw) = ;.t 4
10 =gwikn
,(: 4 3 ,’L[’;JU g
Use hamming window. 7 o (12 Marks)
Realize the following system with minimum number of multipliers.
~~'H(z)— +1z +2 V+Iz +lz (04 Marks)
oy 3750 T8 50 73 ' e

OR
Design a linear phase FIR filter.of length M = 15 which has symmetric unit impulse
response and frequency response that satisfy the conditions

9
}{~EK) =1 K=0,1,2,3

15
=04 K=4
= K=35,6,7
(10 Marks)
Draw the direct form structure of the FIR systems given below
1) H(z)—1¥"lz +3z +lz +1z +lz
5 4 3 7
11) H(z) = (1-z")(1+2z"-32z?) (06 Marks)
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