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2iEC7 A2: Digital Signal Processing
Time: 3 Hours
Instructions:

1. Attempt all questions.
2. Answers to the two sections must be written in separate answer

Total Marks: 70

books.

3. Figures to the right indicate full marks'
4. Assume suitable-data, if necessarr'.

SECTION.I
I A) Obtain the following structures for given transfer function
\n'' 

(itDi;..;1brm - t (i"i) oirect form -lt liil Cascade form (iii) Parallel Form

H(Z) =
( t  - * t - ' )

U -t'-') (' * ir-')
OR

{ A \ Obtain ,Jirect fbrm structure of given FIR systemrn /  
u t , , j=x(n)  +Zx(n_ 1)  +3x(n  *z)+4x(n-3)  +5x(n-a)

(B) Compare the digital filter u'ith anaiog tilter'

ici Dr.aw signal fiow graph for Direct-l a.d Direct-ll structure of the given system functiotr:

r -7 z-1 +1z' '
H(Z) =

1 + z-1 +I z- '
(A) Normalizecl to*purt filter u,ith a cutolf frequency gi I radi sec is giverr as
\ '  ' / '  

1

Hp(s)= -. Design digitai I IR Highpass f i l ter using Bil inear transformation method $' i th

a cutoff tlequ.n.y of 20 Hzand a sampling rate of l00Hz'

03) A lorv pass filter ls designed-with the iirtiol"uing desiteci frequency rcsponse specifications
\  /  

( o - 3 i t o .

H(e tu , )= i v  
'  z - ' - - z

( .  0  ;  o therwise
Determine the fllter coetlicient ancl transfer func.tion if the rvindorv function is defined as

f1  ; 0 l t L<6
t ^ r  i  n  I  = {] r  \ rr l  to ' .  otherwist 

u*

{A) Detennine lliter tran:;fei tl-in,.-.tic;n H(;:) using tl 're imptrise invariant method if thc sanipiing

fate ='' l0liz tbr the Laplace transf'er finrctit 'rn H(s) = -l '

i I ] )  Dcsig'  a Llni i , l i r ; rss Ir lR i i l ter fbr the i l r i io ' ' r ' i i : rg specif icat ion" sanlpi inl : .  l ier- lucncv a0o(Ji l1 '

ii;.".,i-i c*toiii i.rrrrii..l..:\ 0.6F,Flz a*,i irruher i '.r-it of't 't icqtienr:v 0'8K-i-iz' [)rcicr oiil it ':t ' ' ir '

i , { j  
(_lbiair i  ani i  dr.d$ i l . ie siruct i t ie of i - incer phase i , ' lR t-r l ter.

iBi  i r i l ,d t l ,c r ' ' lprr isc l 'esi j ( - inse ot 'a digi t -ai  s\ i le l t  I ' i fh i i ; i io '"" in* inl i r r l  oui i rr ' l t  relat i t - ' t l  i -  i r  ; l i r

i l i t  . ' i  FiR i i l t t i ' l
( i )  ' . ' ( r ' , ) : ' , / z  x { i - . i ) r  : i  x ( n - i )  ( i r ) v ( n ) ' .  r ( n )  - r ' \ ' ( r i  - i J

({ ] i  \ \ ' l rat  aie t i r i :  i ] isadr ' i r t l iage t .r |F. i I l  l i i r r l  i IR i l l te l . /
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SECTION-II

4 (A) Explain the cyclic property of Twiddle factor'

(B)

(c)

4 (A)
(B)
(c)

Find the IDFT of
X(K)={4,2,0,2}

Find the linear convolution of the following sequences using DFT
x(n)={1,2,1} h(n)={2,0,1 }

OR

Explain the Periodicity and time shifting properties of DFT

Find the 4-point DFT of x(n)={1,'2,3.2}

Find the linear convolution of the following sequences using DFT

x(n)={2,3,4} h(n)={3,7,0,5}

Why the result of linear coirvolution and circular convolution is not same? How to obtain

same result from linear and circular cortvolution.
Compute the DF'T of the following sequence using DIT FFT algorithm

X(n)= {0, 1,2,3,0,0,0,0 }
How the mathematical complexity is Leduced in DIT FFT algorithm','

OR

Implement the decimation-in-Time FFT algorithm of N-point DFT where N=8'Aslo explain

the steps involved in this aigorithm.
Compute the DFT of the following seLlLrence using DIF FFT algorithm
X(n)= {0, 1,2,3.0,0,0,0 }

Explain the lvlultiplier-accumulator (MAC) unit fcrr DSP processc,rs and hor'v \'ve can control

the overflorv anci underflow?
Explain lrnprrlsc luva|rant Method to design Digital llR tilter.

Converl follorving point in the s-plane tc z-plan using bilinear transtbrmation. Assumtng

sampling periud T-Z seconds.
( . i . t s : 1 - j
( i i )  s :  - i

END OF PAPER
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