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ASHOKRAO MANE GROUP OF INSTITUTIONS, VATHAR.
Faculty of Engineering

Doc. No.: AMGOI -FRM-03

CIRCULAR/NOTICE Rev. No.: 00

Rev. Dt: 04/07/2013

Date-04/09/2023

All the students are hereby informed that, departmental ©A-1 Semester
Exam 1s scheduled from 14/09/2023 to 15/09/2023 of 20 marks. The
details of the schedule are as follows.

DATE TIME SY TY B.Tech
14/09/2023 10.15.am to11.15am M III EFT ME
14/09/2023 12.30pm to 01.30pm EDC DSP FOC
14/09/2023 02.30pm to 03.30pm } ACOM MCOM

15/09/2023 | 10.15.amtol1.15am D%\ M| AC ED
15/09/2023 | 1230pmt00130pm | ppq CSE EEFM

Mr. S. A. Bhosale Mrs. S. S. Patil
Exam coordinator ) H.O.D




4 point sequence x(n)={0,1, 2, 3} using matrix form.

DR. BABASAHEBAMBEDKAR TECHNOLOGICAL UNIVERSITY, LONERE
Continuous Assessment | — Nov., 2021
Course: B. Tech in Electronics & Telecommunication Engineering Sem:V
Subject Name: Digital Signal Processing Subject Code: BTETC502
Max Marks: 20 Date: 14/09/2023 Duration: 1 Hr.
Instructions to the Students:
1. Solve all questions .
2. Assume suitable data if required.
3. Use of non-programmable scientific calculator is allowed.
(Level/CO) |Marks
Q. 1 | Fillin the blank 05*01M
A. is done to convert a continuous-time signal into 01
discrete-time signal. R/BTETC502.1
B. | sampling frequency of the signal x(t)=sin(2001 t)+cos(400 T t) is Ap/BTETC502.1| 01
~ Z. | i X(k) discrete Fourier transform of x(n), then the inverse discrete Fourier transform of R/BTETC502.1 01
X(k) =
D. Complex multiplications and complex additions requires for R/BTETC502.1 01
computing an N-point DFT.
E. | The N™ root of unity Wy is given as R/BTETC502.1 01
Q.2 | Solve any Three of the following. 03*05 M
A. | Explain Advantages of Digital over Analog signal processing U/BTETC502.2 05
B. | Find the DTFT of an exponential sequence: x[n] = a" u[n] where lal< 1 Ap/BTETC502.2| 05
C. | Determine 4 point DFT of a signal x(n)={1, 1} using standard formula and sketch  [AW/BTETC502.21 05
its magnitude & Phase.
D. | Define Twiddle Factor. Explain Properties of twiddle factor & compute the DFT of |[AP/BTETCS502.1} 03




DR. BABASAHEBAMBEDKAR TECHNOLOGICAL UNIVERSITY, LONERE
Continuous Assessment | — Nov., 2021
Course: B, Tech in Electronics & Telecommunication Engineering  Sem: V
Subject Name: Digital Signal Processing Subject Code: BTETC502
Max Marks: 20 Date: 14/09/2023 Duration: 1 Hr.
(Level/CO) |Marks
Q. 1 | Fill in the blank 05%01M
A. _§ampllng_|s d'one to convert a continuous-time signal into R/BTETC502.1 01
discrete-time signal.
B. | Sampling frequency of the signal x(t)=sin(200m t)+cos(400 T t) is_400Hz_ Ap/BTETCS02.1| 01
C. | If X(k) discrete Fourier transform of x(n), then the inverse discrete Fourier transform of R/BTETC502.1 01
j2mnk
X(k) = %zﬁ;g X(k)e)'N_ for n=0,1,2......,N-1
D. | N? Complex multiplications and N(N-1) complex additions requires for computing an R/BTETC502.1 01
N-point DFT.
B 1 he N root of unity Wy is given as e’TZH REJELICIE] L
Q.2 | Solve any Three of the following. 03*05S M
A. | Explain Advantages of Digital over Analog signal processing 05
1. Flexibility and Versatility: Digital signals can be easily manipulated using
software, allowing for versatile processing. Algorithms can be altered or updated
without changing the hardware, providing flexibility in adapting to different
requirements.
2. Precision and Accuracy: Digital processing allows for high precision and accuracy
in signal manipulation. Digital systems are less susceptible to noise and distortion
compared to analog systems, enabling more reliable and consistent results.
3. Signal Preservation: Digital signals can be copied and transmitted without
degradation, whereas analog signals tend to degrade with each copy or
transmission due to noise and interference.
4. Ease of Storage and Transmission: Digital signals can be stored efficiently and
transmitted over long distances without significant loss of quality. Compression
techniques can be applied to reduce file sizes without compromising signal
quality, making storage and transmission more efficient.
5. Cost-Effectiveness: While initial setup costs for digital systems might be higher U/BTETC502.2
_due to hardware and software requirements, they often become more cost-
effective in the long run. Digital technology benefits from economies of scale and
ongoing improvements in manufacturing processes, making it more affordable
over time. b
6. Complex Processing Capabilities: Digital processing enables complex algorithms
and computations that might be impractical or impossible in analog systems. This
capability is particularly valuable in applications such as image processing, data
analysis, and communications.
7. Ease of Integration: Digital systems can be easily integrated with other digital
devices and systems, facilitating compatibility and interoperability across a wide
range of technologies.
8. Ease of Modification and Upgrade: Digital systems can be modified or upgraded
through software changes, avoiding the need for extensive hardware alterations.
This ease of upgrade can extend the lifespan of devices and systems.
----(each 1 of 1M)




Find the DTFT of an exponential sequence: x[n] = a" u[n] where | a |< 1 Ap/BTETC502.2| 05
s <]
X(w)=DTFT{z[n]} = Y z[nle¥m
PR
Given signal is, x[n] = a" u[n]
F w k3
X(w)= Y a"unle™™™
n—--ex}
m
— Z: (Q&mﬂ)ﬂ
Fd)
_ 1
L --(each step 1M)
An/BTETC502.2 0s

Determine 4 point DFT of a signal x(n)={1, 1} using standard formula and sketch its

magnitude & Phase.

Lﬁt%msumﬁﬁ%;—:d.

We have X (k) == § @{n)eI2nEIN R 0,12V =1
ryey

¥
X(0) = > " w(n) = 2(0) +=(1) + =(2) + =(3)

3=

= 1 w1 04+0 =2

3
> z(n)e T2 = z(0) + z(1)e™"/2 4 p(2)e~I* 4 2(3)e= /2
vy
. € e I
= 1-+cos — — jsin —
s 5 Jsin 5

a e . HERb | ‘
X(@) = 3 2(n)e ™ = 2(0) + z(1)e " +2(De T + (e

ve=0
= ] 4 cosw — Fsinw

P T R 1

a s ] b
) = 3 a(m)e I = 2(0) + Ve 4 2(Dem P + 2(@)e
: ey

wl+ces3ﬂ — 'sin-%f#
= g 587

s k4 ¥
= {2,1~57,0,1+ 7}

---(each step 1M)




Define Twiddle Factor. Explain Properties of twiddle factor & compute the DFT of
4 point sequence x(n)={0,1, 2, 3} using matrix form.
Twiddie Factor

It is denoted as Wy and defined as Wy = e—327/N _ its magnitude is
always maintained at unity. Phase of Wy = —2x/IN . It is a vector on
unit circle and is used for computational convenience. Mathematically,

it can be shown as —

T N 2N __
Wx N Wy .. —(1M)

k+£ jemic

1. W, Z=e v e/®=—Wy (Symmetry Property)
ko o
2. WEN = g7 w 2™ = W (periodicity property) ~(1M)

Solution The first step is to detcrmine the matrix Wa. By exploiting the periodicity
property of W, and the symmetry propenly

T A gk
Wy =~ Wy

thi matrix W may be expressed as

w o Wy wy 1 [ 1
" o | %W w3 LA
YT wrowow wiowlows
wo Wl oW Wl owiow
e \§ Wy
\\ ,ﬁ(
.‘\%w = 2
W
g Aeprodnt Dy
1 1 1 1
1 =f =1 i
=11 ~1 1 -
1 j =1 =3
Then
ﬁ 1
X, = Wik, = —§+2;‘.
. T

---(each step 1M)

Ap/BTETC502.1

05




Shri Balasaheb Mane Shikshan Prasarak Mandal, Ambap’s
Ashokrao Mane Group of Institutions,Faculty of Engineering

Vathar Tarf Vadgaon- 416112

Exam: CA -1 Branch: E&TC Engg. Time: Y2-20-):20
[Subject: D<P- (Digpal Signal Q‘grum\u\ Date: |1 9] oo
Roll No. Name of student Sign _ | Marks( )
01 Bhosale W\ Prakap o&gﬁmi 03 4o = oy
02 | Chougde Suyey Kdfumer Fhawle "0k ek =H
03 Panduvang N«'MJ@\/ Gopane A > | o’y o6=
04 | Geeta Chandhakand 'jqq%qp %@ 2o = )]
05 Ruariesn Raw ean \:(wxﬂbhqv‘ e Q‘)t\r}@G:jQ
06 Sakshi Sachin lLambe Koombe | Ol Fod =172
07| sligeyansh Sunil Kinkge, | Shripge | 02 Yo e
08 | diksha Dhananjay Mane Darp. ol =1
09 | Sakshi Ananda’ Mudnale Fubnale.| o H 1 =)
10 AdiH Raosabheb pPaiil ) &3 513 =
11| Patrl Akhay Dilip p 0 Padl| 0 G rohneq
12 $Anikd vishwanath poi\ g |40 6 A9
13 ﬁ\/mH Sq&;y\d&k del’N Ml dL 4o (o
14 Velarn Wiashnol Pddi) P |odros=D
15 | Proti X Dartadzoy Pats ) Tt olyFo6 =
16 | Raham  Shivaji  Pati) Ezh] | At =F
17 - | Rohini Brasama_ Pohl =) . o830
18  |sakshi madhukar  Poti) <fatil | o Llo=it
‘19 Pt Vyudhabh \Bakif . 05 4ol =09
20 |Pranita Shoi kantPowaxd Raniee | ogtoc=l0
21  Feyokumad) N. Rejput =gy [CAT9d - 1n
22| Gonampkumore M Rarput Lnord§ [0 4-+06 =10
23 | pitesn 4. paril. V! RO _ [@AHL 2|
24" Arad Ramchandra SCULU\U\F e 0244 ]
25 shubham T Shinde. ) 0t =68
26| ghimsh - Y . shipekog oA | 4 Aol =oR
27 |kaiol Mohedey  Shizke be@dsd, | 03H2="9
28 [Nedshnovi Vishwas Yaday - Pati), | OYPadi. [o2 ey =10
29 Pecichi Dmo\'\uhn)r)n '\{ac\ml Fadag. | OANTOE =12y
30 Suqqc\h Ga \(.\4 Descu Lyt ol 409 =12
31 Poola M. Powa< (Prfe SSHR =1 g
32| SasPhak Sadhin Satthde | o yOS 268
Total No. of Present Student: 2 £~
Total No. of Absent Student: © \ ‘
Total-No. of Student: 37 J r.Superlusor( lgan?t; gzugilg;n)



Shri Balasaheb Mane Shikshan Prasarak Mandal, Ambap’s
Ashokrao Mane Group of Institutions,Faculty of Engineering
Vathar Tarf Vadgaon- 416112
Exam: Branch: E&TC Engg. Time:
[ Subject: | Date: J

Roll No. Name of student Sign Marks( )
33 Shriya tWayangankar | @y |chHq =18
34 Manost  Sannaks ) Mags _ . oy =\
35 Anjaly Palil Aubly . 8% 4<3 =12
36 | sndnyeed . Chougule. | @l lendeszl

—

37 Pathan  Umonr — hio
38

39 )
40 7
41
42
43
44
45 <l
46
47
48
49
50
51
52
53
54
55
56
57
58
59
- 60

Total No. of Present Student: ;
Total No. of Absent Student: %

Total No. of Student: Jr.Supervisor Name & Sign



Dr. Bahasaheb Ambedkar Technological University, Lonere
ASHOKRAC MANE GROUP TF INSTITUTIONS

Vathar Tarf Vadgaon, Tal. Hatkanangale, Dist. Kolhapur. (M.S.) Pin 416 112.

(To be filled by thl

§andidate)

Mid Sem Exam./Unit Test-1/Unit Test-IlI/POE

St.No. 022704

Course:_TY - BTech Exam Seat No.: |- - |- |- | 3|3
Subject:  DSP Code:
Semester: S Examination Seat No.

Center:_Nathar, AMGGT

Date: 18 -9 -2023

Time: _12:30 +o 1°30 pm

%

A Name of the Supervisor _ Signature of the Supervisor
(To be filled in by the examiner)
| Q. : : _ Total Marks :
No.l 11 2|3 4 | 5|16 |7 8 In Fig. ‘ Signature
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1| Digital Signal can convey information with

less noise, oistortion & interface

5] Digital gignal can reproduced easily N

mass quantities at compareHvely lower

CoSt-

g) Digital signal can cosily Stored N any
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Semiconductor <hip.

§) Digital SystemgAare more Qccurate and
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correciar codes:
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Properties of -+twiddle factor:

8} <3 i AN

Nk

® Periodicity Property: W

wohere N is a Complete Per'lodic Cade,
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ASHOKRAO MANE GROUP OF INSTITUTIONS, VATHAR.
Faculty of Engineering

Doc. No.: AMGOI -FRM-03

CIRCULAR/NOTICE Rev. No.: 00

Rev. Dt: 04/07/2013

Date-07/10/2023

All the students are hereby informed that, departmental MSE Semester
Exam is scheduled from 11/107/2023 to 13/10/2023 of 20 marks. The
details of: the schedule are as foliows. '

DATE TIME : SY TY B. Tech

 [1171022023 | 10.15amtoll15am | gy | DSP FOC
11/10/2023 | 03.00pmt00400pm | EDC | AC ME

12/10/2023 10.15.am tol11.15 am MII | ACOM MCOM

12/ 10/2023 03.00pm to 04.00pm DE ¢ EFT ED

13/ 10/2023 10.15.am to11.15 am CSE EEFM

e @

Mr. S. A. Bhosale Mrs.S. S. Patil
Exam coordinator . . H.O0.D
' HOD

Electronics & Telecommunication Eng

Ashokrao Mane Grou ituti
p of Institut
Vathar Tarf Vadagaon. o




DR. BABASAHEBAMBEDKAR TECHNOLOGICAL UNIVERSITY, LONERE
Mid Semester Examination-Marking scheme with solution—Oct., 2023
Course: B. Tech in Electronics & Telecommunication Engineering Sem: V

Subject Name: Digital Signal Processing - Subject Code: BTETC502
Max Marks: 20 Date: 11/10/2023 Duration: 1 Hr.
(Level/CO) |Marks
Q. 1 | Fill in the blank 05*01M
A. | How many complex multiplications are need to be performed for each FFT 01
algorithm? U/BTETC502.2
a) (N/2)logN b) N log,N  c) (N/2)log,N d) N?
B. | How many no. of stages required to compute 16 point DFT using DIF FFT algorithm. |U/BTETC502.2 01
a)2  b)3 c)ad d)8
~C. |For a decimation-in-time FFT algorithm, which of the following is true? U/BTETC502.2 01
a) Both input and output are in order
b) Both input and output are shuffled
c) Input is shuffled and output is in order
d) Input is in order and output is shuffled
D. | 4-point DFT of a real time discrete signal x[n] of length 4 is given by X(k) ; k=0,1, A/BTETC502.2 01
2, 3. Itis given that X(0) = 5; X(1) =1+j1; X(2) = 0.5 & X(3)=
a)-0.5 b)-1-j1 c¢)1-j1 d)-5
E. | Multiplying sequence x(n) by &? in time domain corresponds to frequency shift by U/BTETC502.2 01
'w0' in frequency domain this is called as
a) Time shifting property b) Periodicity Property
c) Frequency shifting property d) Correlation theorem
Q.2 | Solve any Three of the following. 03*05 M|
A. | Determine Output response y(n) if h(n)={1,1,1} and x(n)={1,2,3,4} by using A/BTETC502.2 05
i) Circular convolution ii) circular convolution using linear convolution.
Write comment on result. ;
Ans: i) y(n)={8,7,6,9}-------- (2Mm)
ii)y(n)={1,3,6,9,7,4}----(2M)
comment: In circular convolution first 2 points are result of overlapping of first and
last 2 points from linear convolution i.e In circular convolution aliasing effect takes
place. (1Mm)
B. | Explain any four properties of DFT. _ U/BTETC502.2 05
Each property statement & proof ----------—----- (1.25M)
C. | Compute the FFT of a sequence x(n)=n+1 where N=4 using ‘Decimation in Time’ algorithm. |A/BTETC502.2 05
Ans: 1% stage calculations and flow diagram ---------- (2Mm)
2" stage calculations and flow diagram----------- (2M)
X(k)={10, -2+2j, -2, -2-2j} (am)
D. | Compute the FFT of a sequence x(n)={1,-1,1,-1} where N=4 using ‘Decimation in A/BTETC502.2 05

Frequency’ algorithm.

Ans: 1% stage calculations and flow diagram --------- (2m)
2" stage calculations and flow diagram--—-----— (2M)
X(k)={0,0,4,0} (1m)




Shri Balasaheb Mane Shikshan Prasarak Mandal, Ambap’s
Ashokrao Mane Group of Institutions,Faculty of Engineering

Vathar Tarf Vadgaon- 416112

Exam: M;ci CelY) Branch: E&TC Engg. Time: [0 23040 1] 30
[Subject: Diqifad S|9nal PN Date: |tJio]osA |
Roll No. Name of student Sign Marks( )
01 B rhosale Dhairyasiyl Pratep Wf_ Oh+05=2c9
02 Chowgde  Swips - Lajhuwsy M—* arteg =uy|
03 |Tandarong Wamadey a,rone g ) |osA® =R
04 Greeta ‘¢ handhakant Toglap (@@J ohd)p =)
05  [Rusnikesn Rawmesn wWieobhay | @§8h  |[SUdp 21t
06 Saksht Sachin Lambe, % ofy Y=\
07 ISheeyansh Sanil kining e. g, |0 4F T )\
08 |Diksho H Mane Toare.  |bSHR =12
09 | Sakshi A, Mudnale Bubnale [ +11
10| Aditi Rgosaheh padll (@ARP]. [t =1€
11 Pk Alshay DAV Ta Dopabil. [0 gHis=le
12 Anileet Vsshudancﬂh Poti! Y. et
13 | AyusH Sabhash pati| %o t) Ol o2y
14 Kelap  IKyushnal Palil Kk |ofytof =10
15 Prati kK Dattotray Pati| Fat) |[o4fdeCo)s
16 Rolhan  3Wiva]] Rt Cri:ls) o day” 2T
17 Rohini  Rhoramo Pohl =)\, [ohtlo=ll
18  |saxshi  Madhukae Padil Satll |04+ = 14
19 |veushahh Bahaso Padl Qgp] |oytoloey
20 | psantlr cheblnnt  Poau® - |deaaB o411 =)l
21 Pomo‘kumnm N Qo\nv+ BOAYE. o242 = ]
22 Senankumor? N Qmmﬁ o\ [p4 10 =)
23 | Ritesh Shashica®)  Padi) EE D
24 Arati Ramehandre Salunthe W= 4 ) =\ ¢
25 4 u]g\r‘mnr) ,mnﬂ; /K,inng,é —-%@G’*Ggiéﬁ
26 Shirish . Y. Shipekou i [0S+ =10 ]
27 kajal ' Makades  Shizkf. Teixy |oslo ci5
28 Veashnow’ Nishwes Yadov-Parly| @I Jou4 014
29 Prachi Paghunath Yadoy @™ o+ = L€
30 Sumash Scw\\cm Desad und— (@310 =R
31 Padid ™M Podat @l |obtlh = 1§
32 S adMale Qucha Fan“/\m\/ W ovgd;cf}‘;{o

Total No. of Present Student: R3¢~
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ASHOKRAO MANE GROUP OF INSTITUTIONS, VATHAR.

Faculty of Engineering
Doc. No.: AMGOI -FRM-03
CIRCULAR/NOTICE Rev. No.: 00
Rev. Dt: 04/07/2013

Date-28/11/2023

All the students are hereby informed that, glepart_r_nental CA-II Semester
Exam is scheduled from 01/12/2023 to 02/12/2023 of 20 marks. The

details of the schedule are as follows.

DATE TIME SY TY B.Tech
01/12/2023 10.15.am tol1.15am MIII  EFT FOC
0171272023 | 1230pmto0130pm | EDC | DSP ED
01/12/2023 02.30pm to 03.30pm 3 ACOM MCOM
02/12/2023 | 10.15amtolliSam | DE AC ME
02/ 12/2023 12.30pm to 01.30pm EMI CSE EEFM

/@« S

Mr. S. A. Bhosale
Exam coordinator

b
Mrs-S. S. Patil

H}.{O.D
_ oD
Efsc}:g)kr:;cs ’(8/.‘ Telecommunication Eng
/ 0 Mane Group of Institut; ;
Vathar Tarf Vadagao:.murlons




DR. BABASAHEBAMBEDKAR TECHNOLOGICAL UNIVERSITY, LONERE
Continuous Assessment-Il DEC., 2023

Course: B. Tech in Electronics & Telecommunication Engineering Sem: V
Subject Name: Digital Signal Processing Subject Code: BTETC502
Max Marks: 20 Date: 01/11/2023 Duration: 1 Hr.

Instructions to the Students:
1. Solve all questions .
2. Assume suitable data if required.
3. Use of non-programmable scientific calculator is allowed.

(Level/CO) |Marks

Q. 1 | Fill in the blank 05%01M
A. | The magnitude response of Butterworth filter has 01
a) Flat pass band and Flat stop band
b) Flat pass band and Tapering stop band R/BTETC502.6
c) Tapering pass band and Flat stop band
d) Tapering pass band and Tapering stop band
B. | The transformation technique in which there is one to one mapping from s- R/BTETC502.6 01
domain to z-domainis__
a) Approximation of derivatives b) Impulse invariance method
c) Bilinear transformation method d) Backward difference for the derivative
C. | Stable poles from s- plane maps- U/BTETC502.6 01
a) Inside unit circle in z-plane b) Outside unit circle in z-plane
¢) On unit circle in z-plane d) None of the above
D. | Consider the assertions given below. Which among them is an advantage of FIR  [R/BTETC502.6 01
Filter?
a) Necessity of computational techniques for filter implementation
b) Requirement of large storage
c) Incapability of simulating prototype analog filters .
d) Presence of linear phase response
E. | In FIR filter design, which among the following parameters is/are separately R/BTETC502.6 01
e controlled by using Kaiser window?
a) Order of filter b) Transition width of main lobe
c) Both a) and b) d) None of the above
Q.2 | Solve any Three of the following. 03*05 M
A. | For analog transfer function H(s) =1/s*+3s+2, Determine H(z) using impulse A/BTETC502.3 05
invariant technique.
B. | What is bilinear transformation? Explain frequency warping effect & prewarping |U/BTETC502.3 05
procedure in BLT method.
C. | Design the second order low pass digital Butterworth filter with following A/BTETC502.3 05
specifications,
Cutoff frequency=1KHz
Sampling frequency=104 sps
H(s)= 1/s2+V2 s+1
D. | Obtain following realizations of system functions: A/BTETC502.6 05
i) H(z)= (1+22-2%) (1+2-2%) --cascade realization
ii) y(n)=2rcoswy y(n-1)-r2y(n-2)+x(n)—rcoswo x(n-1)—direct form-1




DR. BABASAHEBAMBEDKAR TECHNOLOGICAL UNIVERSITY, LONERE
Continuous Assessment-ll DEC., 2023
Course: B. Tech in Electronics & Telecommunication Engineering Sem: V

Subject Name: Digital Signal Processing Subject Code: BTETC502
Max Marks: 20 Date: 01/11/2023 Duration: 1 Hr.
(Level/CO) |Marks
Q. 1 | Fill in the blank 05*01M
A. | The magnitude response of Butterworth filter has 01
a) Flat pass band and Flat stop band
b) Flat pass band and Tapering stop band R/BTETC502.6
c) Tapering pass band and Flat stop band
d) Tapering pass band and Tapering stop band
B. | The transformation technique in which there is one to one mapping from s-domain R/BTETC502.6 | 01
to z-domainis__
a) Approximation of derivatives b) Impulse invariance method
c) Bilinear transformation method d) Backward difference for the derivative
C. | Stable poles from s- plane maps- U/BTETC502.6 | 01
a) Inside unit circle in z-plane b) Outside unit circle in z-plane
c) On unit circle in z-plane d) None of the above
D. | Consider the assertions given below. Which among them is an advantage of FIR R/BTETC502.6 | 01
Filter?
a) Necessity of computational techniques for filter implementation
b) Requirement of large storage
c) Incapability of simulating prototype analog filters
d) Presence of linear phase response
E. | In FIR filter design, which among the following parameters is/are separately R/BTETC502.6 | 01
controlled by using Kaiser window?
a) Order of filter b) Transition width of main lobe
c) Both a) and b) d) None of the above
Q.2 | Solve any Three of the following. 03*05 M
A. | For analog transfer function H(s) =1/s+3s+2, Determine H(z) using impulse invariant A/BTETC502.3 | 05

technique.




Solution
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What is bilinear transformation? Explain frequency warping effect & prewarping
procedure in BLT method.

The Bilinear transformation is a mapping that transforms the left half of S-plane
into the unit circle in the Z-plane only once, thus avoiding aliasing of frequency
components.

The mapping from the S-plane to the Z-plane is in bilinear transformation is
$=2/T(1-7%/1+7Y)

The mapping is highly non-linear producing frequency, compression at high
frequencies. Neither the impulse response nor the phase response of the analog
filter is preserved in a digital filter obtained by bilinear transformation ---(2M)

Frequency warping effect:

The mapping of frequency from Q to w is approximately linear for small value of Q & |

w. For the higher frequencies, however the relation between Q & w becomes highly
non-linear. This introduces the distortion in the frequency scale of digital filter
relative to analog filter. This effect is known as warping effect. ---(1M)

U/BTETC502.3




Prewarping procedure:

For large frequency values the non linear compression that occurs in the mapping of
Qto w is more apparent .This compression causes the transfer function at
high Q frequency to be highly distorted when it is translate to the w domain. This
compression is being compensated by introducing a prescaling or prewarpping to Q
frequency scale.

For bilinear transform Q scale is converted into Q* scale

(i.e) Q* =2/T, tan (QT/2) (prewarped frequency)

we have to account for frequency warping when we start from a discrete-time filter
specification. Qp = (2 /Ts) tan(wp/2) and Qs =(2/Ts) tan(ws/2)
(2m)

Design- the second order low pass digital Butterworth filter with following
specifications, .

Cutoff frequency=1KHz

Sampling frequency=104 sps

H(s)= 1/s2+V2 s+1

/BTETC502.3
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