
 
 

 

 

 
 

 

 
 

  
   

 

   

 
 

Criteria 2 :TEACHING-LEARNING AND EVALUATION 
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ASHOKRAO MANE GROUP OF INSTIT(JTIONS, VATHAR,

Doc. No.: AMGOI -FRM-03

crRcuLAR/NOTtCE Rev. No.:00
Rev. Dt: 04/07/2013

All the students are hereby informed
Exam is scheduled from 1410912023

details of the schedule are as folklws.

Date-O4 /0912023

tha!, departmental 9fu1 Semester

to 1510912023 of 20 marks. The

DATE TIME SY TY B.Tech
r4109t2023 10.15.am to11.15am MIII EFT ME

14t09t2023 I2.30pm to 01.30pm EDC DSP FOC

14109t2023 02.30pm to 03.30pm ACOM MCOM

rst 09t2023 10.15.am to11.15am AC ED

rsl 09t2023 l2.30pm to 01.30pm EMI CSE EEFM

Mr. S. A. Bhosale
Exam coordinator

Mrs. S. S. Patil
H.O.f)



DR. BABASAHEBAMBEDKAR TECHNOTOGICAL UNIVERSIW' LONERE

Continuous Assessment | - Nov', 2O2l

Course: B. Tech in Electronics & Tetecommunication Engineering Sem: V

Subject Name: Digital Signal Processing Subject Code: BTETC502

Max Marks: 20

lnstructions to the Students:

L. Solve all questions .

2. Assume suitable data if required'

3. Use of non-programmable scientific calculator is allowed'

05*01M
Fill in the blank

R/BTETC502.1
is done to convert a continuous-time signal into

discrete-time signal.

iltrgqu.*v of the signal x(t)=5;n12o0n t)+cos(400 n t) is
R/BTETC5O2.Idiscrete Fourier transform of

x(k) =

comPlex additions requires for

computing an N-!9rnI !!l
The Nth root of unitY Wx is given as

Solve any Three of the following.
U/BTETC502.2

Explain Advantages of Digital over Analog signal processing

onentiaJsequence: x[n] = an u[n] where I a l< L

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

its magnitude & Phase.

Define Twiddle Factor. Explain properties of twiddle factor & compute the DFT of

4 point sequence x(n)={O ,L,2,31 using matrix form'



DR. BABASAHEBAMBEDKAR TECHNOTOGICAT UNIVERSIW, LONERE

Continuous Assessment l- Nov., 2O2l
Course: B. Tech in Electronics & Telecommunication Engineering Sem: V

Subject Name: Digital Signal Processing Subject Code: BTETC502

Max Marks: 20 Date: t4l09l2023 Duration: 1 Hr.
(LeveVCO) Marks

Q. 1 Fill in the blank 05*01M
A. _Sampling_is done to convert a continuous-time signal into

discrete-time signal.
R/BTETC5O2.I

01

B. Sampling frequency of the signal x(t)=5;n1200n t)+cos(aO0 n t) is-400H2- Ap/BTETC 502.1 01

C. lf X(k) discrete Fourier transform of x(n), then the inverse discrete Fourier transform of

x(k) = *fil=-otx(k)e# for n=0,1,2......,N-1

R/BTETC5O2.I 01

D. N' Complex multiplications and N(N-l) complex additions requires for computing an

N-point DFT.

R/BTETC5O2.I 01

E.
The Nth root of unity W* is given as e

-i?tr
N

RBTETC5O2.I 01

Q.2 Solve any Three of the following. 03*05 M
A. Explain Advantages of Digital over Analog signal processing

t. 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

. 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.

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 1of lM)

U/BTETC502.2

05



B. Find the DTFT of an exponential sequence: x[n] = an u[n] where I a l< L
*

-K{t"$* {*["1]: E ufuu}**s*
Wn'*ffi

Given slgnal is, x,[n] = 8* u[n]

ffi
X {r*} : %ff*tt' 

#-J*dilr

: dtre-r*tr'*

*5
1**e***e

--(each step lM)

Ap/BTETC1OZ.2 05

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

magnitude & Phase.
Ls.f e*s *x*ss** u* Wt ** **-

fuau.et *W.{&} * ffi mdm.}*"*;$'grrru&lx's & m $* .3n, .
,r*x,*

oAf, * I

;*

*ry{*.} * X 'm{ru'} * st$) +. {#tl} +' t6{2} -r :r{S}

x 1*{.-I{*S+O:lcEB

'oil"* s*$ tr
wt.*I*$

w{a.&pe*,$$**nfE * * * rm{t }e,*slssj* + x' 3}x'*;fs* *.. s{.S}*"*ifs.us}

*,*F*#*I +_3$

---(each step lM)

m/BTETC502.z 05



Ap/BTETCs02.r
Define Twiddle Factor. Expl twiddle f ctor & compute the DFT of

4 point sequence x(n)={O ,L,2,3} using matrix form'

Twiddle Factor
It is denotecl as T'{r^r and defined as $[r'-ir, : 6-J2rrlAr - Its nragnitude is

atways maintained at unity- Phase of Wx - -2nlAf ' It is a vector crn

un&t circle anct ls used for computatlonal cenvenience. Mathematlcally.
it can bs shornnn as -

TffS : T,It^{*'* - w;+aff :- - -

.r$
|. Wo"t = u*#e*itr * - W# {Symmetry $repsrry}

3" ltf,$n* * s-rys-ixlr ,* W# {periostelty prs*t'}

Sdn_tion Th,* :fir*r *tep i.r ile dersflsrine ihis m*tntx SSg. Hy exr$iliiin$ th's'p€r

prdpsrrf nf T#r an$ thts $Fw*mt€'tr1'$fffl1lsrJy

14r*+#d * * +t/i"

[h+: rffi$ix VS* rnxY h* exPr**sxd ur

Wss

ffi' 'ru*-5
$Si" *'1

$-[:]r 's -,r
t ir*.t .*1x.+er*e *t$i"S

Then

O t*.*ut* d

--(1M)

-(lM)

4- t4' $tF lrt'l Fr r r I

r+Sl rfi w;. *tl. l _ | I wj $t'f t#J

-ry $f $'i *of [ 
= | | $t ttt]' tr;

L+f iE fff }+4r J L I fff w.f ts,l

t*$*s

--(each step lM)
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ASHOKRAO MANE GROaJP OF TNSTITUTIONS' UATHAR.

Faculty of Engineering

crRcuLAR/NOTICE
Doc. No.: AMGOI -FRM-03

Rev. No.:00
Rev. Dt: O4lO7l20L3

" Date-07110/2023

A11 the students are hereby informed that, departmental MSE Semester

Exam is scheduled from llll0l2g23 to tittOtZD?S of 20 marks. The

details of the schedule are as foEows.

DATE TIME * SY TY B. Tech

nn0D023 10. I 5.am tol 1 .15 am EI\4I DSP FOC

wr012023 03.00pm to 04.00pm AC ME

r211012023 10.15.am tol1.15 am MIII ACOM MCOM

r2l 1012023 03.00pm to 04.00pm DE tot' EFT ED

t3l 1012023 10.15.am tol1.15 am CSE EEFM

f.r

,r. \

Y
Mrs. S. S. Patil

. H.O.n

E tectronics & r:1{3,fm unication EnssAshokrao lrf a ne Croup oii,irtitrtions
Vathar Tarf Vadagaon.



DR. BABASAHEBAMBEDKAR TECHNOTOGICAL UNIVERSIW, IONERE
Mid Semester Examination-Marking scheme with solution-oct., 2o2g

course: B. Tech in Electronics & Telecommunication Engineering sem: v
Subject Name: Digital Signal Processing Subject Code: BTETCSO2
Max Marks: 20 Date: r.U to 12023 Duration: 1 Hr.

(LeveUCO) Marks

Q. I Fill in the blank 05*01M
A. How many complex multiplications are need to be performed for each FFT

algorithm?
a) (N/2)loeN b) N loezN c) (N/2)log2N d) Nt

u/BTETC502.2

01

B.

-c.

How many no. of stages required to compute 16 point DFT using DIF FFT algorithm.
a)2 b)3 c)a d)8

JlBTETCiOa.2 01

For a decimation-in-time FFT algorithm, which of the following is true?
a) Both input and output are in order
b) Both input and output are shuffled
c) lnput is shuffled and output is in order
d) Input is in order and output is shuffled

ulBTETCiOZ.2 01

D. 4-point DFT of a real time discrete signal x[n] of length 4 is given by X(k) ; k = O, L,
2,3.|t is given that X(0) = 5; X(1) =1+ j1 ;X(zl.= 0.5 & X(3)=_
9I !,5 b) -1-j1 c) 1-j1 d) -s

VBTETC5o2.2 01

E. Multiplying sequence x(n) by ej'O in time domain correspo.dr t" fr€qre*y tl-,ift by
'r.,l0' in frequency domain this is called as
a) Time shifting property b) periodicity property
c) Frequency shifting property d) Correlation theorem

tJlBTETCiOa.2 01

Q.2 So!11" any Three of the following. 03*05 M
A. Determine output response y(n) if h(n)={1,1,1} and x(n)={1,2,9,4} by using

i) Circular convolution ii) circular convolution using linear convolution.
Write comment on result.

Ans: i) y(n)={S,7,6,91--------(2M)

ii)y(n)={1,3,6,9,7,4}----(2 M )
comment: In circular convolution first 2 points are result of overlapping of first and
last 2 points from linear convolution i.e In circular convotution aliasing effect takesp!e!e. ----(1M)

A/BTETC5o2.2 05

B. Explain any four properties of DFT

Each property statement & proof ----------------(1.25M)
JlBTETCiO2.2 05

C. Compute the FFT of a sequence x(n)=na1 where N=4 using 'Decimation in Time, atgorithm.
Ans: l-'t stage calcutations and flow diagram ---------(2M)

2nd stage calculations and flow diagram-----------(2M)
X(k)={10, -2+2j, -2, -2-2jI --- (1M)

VBTETcso2.2 05

D. Compute the FFT of a sequence x(n)={1,-1,t,-LI where N=4 using 'Decimation in
Frequency' algorithm.
Ans: 1't stage calculations and flow diagram ----------(2M)

2nd stage calculations and flow diagram---------(2M)
X(k)={0,0,4,O1 ---- (1M)

A/BTETC5o2.2 05
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p oF INSTITUTIONS, VATHAR'

Doc. No.: AMGOI -FRM-03

ctRcuLAR/NOTICE
Rev. Dt: O4/O7 /2OL3

Date-2811112023

All the students are hereby informed that, $epartmental CA-II Semester

Exam is scheduled from 0Lt12t2023 to 0211212023 of 20 marks' The

details of the schedule are as fotlows'

-n\tt
.\

VIr. S. A. Bhosale
Exam coordinator H.O.D

Etectronics & t d3rt unjcation Engg.As h okrao Ma ne cr;;; ; i'i,ir,or,ions
Vathar Tarf Vaij.gro;

DATE TIME 5 SY TY B.Tech

ulr2l2023 10.15.am to11.15am MIII EFT FOC

01/1212023 I2.30pmto 01.30Pm EDC DSP ED

01/1212023 02.30pm to 03.30Pm ACOM MCOM

021 1212023 10.15.am tol1.15am DE AC ME

021 1212023 l2.30pmto 01.30Pm EMI CSE EEFM

MrsdS. Patil



DR. BABASAHEBAMBEDKAR TECHNOTOGICAL 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: OtlLllz023 Duration: 1 Hr.

lnstructions to the Students:
1. Solve all questions .

2. Assume suitable data if required.
3. Use of non-programmable scientific calculator is allowed.

(LeveUCO) Marks

Q. 1 Fill in the blank 05*01M

A. The magnitude response of Butterworth filter has

a) Flat pass band and Flat stop band

b) Flat pass band and Tapering stop band

c) Tapering pass band and Flat stop band

d) Tapering pass band and Tapering stop band

R/BTETC5o2.6

01

B. The transformation technique in which there is one to one mapping from s-

domain to z-domain is

a) Approximation of derivatives b) lmpulse invariance method
c) Bilinear transformation method d) Backward difference for the derivative

r/BTETC502.6 01

c. Stable poles from s- plane maps-

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

J/BTETC502.6 01

D. Consider the assertions given below. Which among them is an advantage of FIR

Filter?
a) Necessity of computational techniques for filter implementation
b) Requ.irement of large storage
c) Incapability of simulating prototype analog filters ,

d) Presence of linear phase response

VBTETC5o2.6 01

E. In FIR filter design, which among the following parameters is/are separately

controlled by using Kaiser window?
a) Order of filter b) Transition width of main lobe
c) Both a) and b) d) None ofthe above

l/BTETC5o2.6 01

Q.2 Solve any Three of the following. 03*05 M

A. For analog transfer function H(s) =!/s2+3s+2, Determine H(z) using impulse

invariant technique.

VBTETC5o2.3 05

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

JlBTETC5O2.S 05

c. Design the second order low pass digital Buttenryorth filter with following
specifications,
Cutoff frequencY=1KHz

Sampli ng frequency=104 sps

H(s)= L/s1+tt2 s+L

VBTETcso2.3 05

D. Obtain following realizations of system functions:
i) H(z)= (L+22-L-z-'7 1L+z-t-z-'1 --cascade reatization

i i ) y( n )=2 lCoswe y( n-1)-r2y( n-2 )+x( n )-rcoswo x( n-1) - d i rect form-t

VBTETC5o2.6 05
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Continuous Assessment-ll DEC., 2023
Course: B. Tech in Electronics & Telecommunication Engineering Sem: V
Subject Name: Digital Signal Processing Subject Code: BTETC502
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Q. 1 Fill in the blank 05*01M
A. The magnitude response of Butterworth filter has

a) Flat pass band and Flat stop band
b) Flat pass band and Tapering stop band
c) Tapering pass band and Flat stop band
d) Tapering pass band and Tapering stop band

R/BTETC5o2.5

01

B. The transformation technique in which there is one to one mapping from s-domain
to z-domain is_
a) Approximation of derivatives b) lmpulse invariance method
c) Bilinear transformation method d) Backward difference for the derivative

r/BTETCs02.6 01

c. Stable poles from s- plane maps-
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

J/BTETC502.6 01

D. Consider the assertions given below. Which among them is an advantage of FIR

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

r/BTETC502.6 01

E. In FIR filter design, which among the following parameters is/are separately
controlled by using Kaiser window?
a) Order of filter b) Transition width of main lobe
c) Both a) and b) d) None ofthe above

l/BrETcs02.6 01

Q.2 Solve any Three of the following. 03*05 M

A. For analog transfer function H(s) =1/s2+3s+2, Determine H(z) using impulse invariant
technique.

VBTETC5o2.3 05
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B. 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
s=2/T(L-Z-T/t+Z'||

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 O to rrl is approximately linear for smatl value of O &
ur. For the higher frequencies, however the relation between O & ul 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 05



Prewarping Procedure:
For large frequency values the non linear compression that occurs in the mapping of

o to crl is more apparent .This compression causes the transfer function at

high a 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 o

frequency scale.

For bilinear transform O scale is converted into O* scale

(i.e) Ot' =2/T, tan (OTs/2) (prewarped frequency)

.i
:1:

F-J;1*r',4

u '*F

we have to account for frequency warping when we start from a discrete-time filter

specification. Op = (2 /T,l tan(uro/2) and Os =(2/t) tan(ur'/2)

(2M)

i., '" ol* *u*,u {YJ

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

specifications, t

Cutoff frequency=lKHz
Sampli ng frequency=104 sPs

H(s)= L/s2+tt? s+L
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