CMR
INSTITUTE OF USN
TECHNOLOGY " oo oo s
Internal Assesment Test - 111
Sub:  Digital Signal Processing Code: 17EC52
Date: 16/11/2019 Duration: 90 mins Max Marks: 50 Sem: V Branch: ECE:AB&C
OBE
Answer any 5 questions. Marks RB
(0] T
1 Derive an expression for frequency response of frequency response of a symmetric FIR filter for N
odd. [10] Co4 L3
2 Design a linear phase FIR filter using Hanning window for the following desired frequency
response
o TO
. e_]3w’g < |W| < [10] Co4 L3
Hy(e™) = s
0, |W| < g
3 Obtain the Direct form II, Cascade and parallel realization of
1,-1
H(z) = (1-527) [10] Co4 L3
(1+2z7)(1+5271)
4 Explain the design of IIR filter by impulse invariance technique. [10] Co4 L3
5 a) Compare FIR and IIR Filters
b) Compare Butterworth and Chebyshev Filters. [10] Co4 L3
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b) Compare Butterworth and Chebyshev Filters.

6 Design a Digital Chebyshev filter with maximum passband attenuation of 2.5 dB at 20
rad/sec and stopband attenuation of 30 dB at 50 rad/sec using Bilinear Transformation.
Sampling rate is 1 hz.

7 Design an IIR filter H(z) that will satisfy the following specifications

i) Passband ripple of 1dB at 100w rad/sec
ii) Stopband attenuation of 30dB or greater at 1000 r rad/sec
iii) Monotonic pass and stop band

iv) Sampling rate 2000 samples/sec

Use Bilinear Transformation

8 a) Transform the analog filter H(S) = szfﬁﬁ into H(z) using Impulse Invariant
Transformation.
b) Let H(s) = (S+a)—2+bz.0btain H(z) using Impulse Invariant Transformation method.

6 Design a Digital Chebyshev filter with maximum passband attenuation of 2.5 dB at 20
rad/sec and stopband attenuation of 30 dB at 50 rad/sec using Bilinear Transformation.
Sampling rate is 1 hz.
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[. Passband ripple of 1dB at 100% rad/sec

[I. Stopband attenuation of 30dB or greater at 1000 = rad/sec
[II. Monotonic pass and stop band
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Scheme Of Evaluation
Internal Assessment Test 1 — Mar.2019

Sub: |Digital Signal Processing Code: 17EC52
Max
Date: | 06/09/2019 Duration: | 90mins | Marks: | 50 sem: | V Branch: | ECEAB &C
Note: Answer Any Five Questions
Que Description Marks | Max
stio Distrib | Mark
n# ution S
Derive an expression for frequency response of frequency response of a i
1 symmetric FIR filter for N odd. 10
e Derivation 10
Design a linear phase FIR filter using Hanning window for the following
desired frequency response
e‘j3w,% <|lw|l<m -
Hy(e!V) =
2 d( ) 0, |w| < % 10
e Computation of order and cut-off frequency 2
e computing impulse response and window function 6
e Frequency response 2
Obtain the Direct form II, Cascade and parallel realization of
1,1
P s ) _
3 1+2z7H(1 + Ez‘l) 10
e Direct form Il 5
e (ascade Realization
e Parallel realization 5
Explain the design of [IR filter by impulse invariance technique. -
4 o 10
e Derivation 10
a) Compare FIR and IIR Filters
b) Compare Butterworth and Chebyshev Filters. i
5 e Compare FIR and IIR Filters 5 10
e Compare Butterworth and Chebyshev Filters 5
Design a Digital Chebyshev filter with maximum passband attenuation of
2.5 dB at 20 rad/sec and stopband attenuation of 30 dB at 50 rad/sec -
¢ | using Bilinear Transformation. Sampling rate is 1 hz. 10
e Order N, epsilon and beta
e Obtaining H(S) 6
Design an IIR filter H(z) that will satisfy the following specifications
I.  Passband ripple of 1dB at 1007 rad/sec
II.  Stopband attenuation of 30dB or greater at 1000 = rad/sec
[IIl.  Monotonic pass and stop band
7 IV.  Sampling rate 2000 samples/sec 2
Use Bilinear Transformation.
e Obtaining H(s) 7
e Obtaining H(z) 3




Que Description Marks | Max
stio Distrib | Mark
n# ution S
a) Transform the analog filter H(S) = % into H(z) using Impulse
Invariant Transformation.
b . : .
b) Let H(s) = W.Obtaln H(z) wusing Impulse Invariant
8 Transformation method. 10
e a)H(s)toH(z) 5
o 5

b) H(s) to H(z)
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0 |-0.10610 0 0
1 -0.13783 0.25 -0.03446
2 ]-0.15915 0.75 -0.11937
3 |0.83333 1 0.83333
4 [-0.15915 0.75 -0.11937
5 |-0.13783 0.25 -0.03446
6 |-0.10610 0 0
N-3

. N-1 < N-1
H(eJW) =h (T> + Z 2h(n)cos(w(n — (T)))
n2=0
H(efw) = h(3) + Z 2h(n)cos(w(n — (3)))
n=0

H(ejw) = h(3) + 2h(0) cos(w(—3)) + 2h(1) cos(w(l — 3)) + 2h(2) cos(w(2 — 3))
H(ejw) = h(3) + 2h(0) cos(3w) + 2h(1) cos(2w) + 2h(2) cos(w)

H(e’") = 0.8333 — 0.0689 cos(2w) — 0.2387 cos(w)
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