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I Answer anY two, *,' iri",irti 
" 
;; ; ;; ; i n ii:c at e fut t m ar trs J

Part A

.(a) De{ine.the following transfofms una 
"rptu'ini,o*ihty 

u" tglated to eaph other:

iiei ttansform (DTFT)
(i) Discrete time Fgu. .-^r^-.. rnFT)
llf 
"ril; ; :;l ::-*::1":[ RI])

(b)

iiif .;i;;urLr transroi1s (FIP'
t:"' 

..^ "^ input response of the systeEn describeg by the homogenous second-order

Determine the zero-t

111f,':1;,;5 
\t v <n - zt = o

Can FFTs be done
that are Powers of 2?
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2. I-low does the FFT work? Are FFTs limited to sizes

on Prime sizes?

3. ComPute circular convolution of the following two sequences using DFT

X, = {J,1',2,1}

X2 = \I),3,4\

PART B

4.(a) Point out the criteria to design the best filter'

(b) Describe tht ;ti;;;;'p*'"""r'u"""ti;ti* for the following filters

\"'' ^- 
r) ChebYshev.frlter

ti) Butterworth filter-

. (<_\ Evaluate and discuss the mathematical exprdssion to determine the pass band rippre and stop

\-/ 
band riPPle of the filter'

5. f)esign a digital high pass chebyshev filter witrr the stop band edge place-d at o)' =,'l,' and

the pass band edge placed at(r),, =0'9n 'The stop u# utttn'*t* :Ty 
be at least -lsdB

andtherippleinthepassbandshouldbelocatedbetween0dBand-0.5d8.*il"'#.iffi 'fJif:,';#Ti[:'ffi],:*ffi ']JJlil,,f 
i..".::r,'"ninorde*o

obtainthecorrespondiieanalogue-}righpassfrequenciesf),andfl"

(iii) use an analogue frequency transform to conve*the high pass firter into a low pass

filter. t.e. calculate #'iilG nrtt' r'*qu""tv 
-o';il 

c)'using the high pass
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( ir)

^ri
filter frequencies Q, and Q'' 

" 
:

,1.0fl,.,"0u,r9d, and the calculate..the analogue low pass

(iv) Calculate the lowest.orc : : :. i

,; ff:'#^I#/o*; o'"*31'"I i'i::1oy"1,".,1 
t" 

""nvert 
the.nttui r'o* row'pass to

6 a) ,,,.;, ,,li:n ff?il;tTJii#3[?ri:ll#.,i]*o.it" impor,"-"'fioni"r.rR) digitar

filters as compared with finite impulse-respons? !nn; 
typ?s

er\ryorthfilterwithldBcutoffat3,kHzandaminimumattenuationof50dBatb) Design a Butt

c) l[: are two main methotto trangform a continuour-ti*. ttR fiiter into,a o,':":""t:t 
:*. al-^v) 

fiil:N1*: the two metT^*^-"^ 
of four different low pass FIR filters-designed using the

7.(a) In Fig. I the frequency re-sponse^,.+ 
nfrrreorencv ir'ifr! ru*. for all filters.but thgy. l1L:*.ff -';:il:'H:""J"fi:fiT*i.!1['*i3*i,"1it.'xx:l'J,:'f'T,:*Ji;]1il:ruli:s:*t1ffi1".H;r;;':',:T:'ir:T[]*"n*il*;*,'*:,Wf 'li:

lffillfr

er of filter taPs'
FleL Fltt-er constructed with different rv

, and discuss the principle of multi rate,sypling conversiol:f tu" one example

application. Anall,.sis and discuss in detail it. d-o*rr-tumpling (decimation)

'i

7l<Hz

Briefly define
of a practical
method'
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