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DIGITAL SIGNAL PROCESSING

I

Paper: EC 603

F\iL Marks : lOO

Timc : Thrcc hours

Tfne figures in the morgin indicote
full marks Jor the questions.

Ansuer o;ng fiue questtons.

(a) 'I\ro causal systems with impulsc
rcsponscs h, (n) = a51r.;* d(n - t) and

rrz(n)=b"u(n); where lbl.l arc
connected in cascade as shown below :

x (n)-----+lEG)-l--+lEln)l------+y (n).

Determine the frequency responsc

H(et') of the overall system. Also find
the valucs of 'a and 'b' for which

lrr("-)l= r. rs



(b) Why folding opcralion is ncccssary
convolution formula ?

2. Calculatc thc output sequcncc of a systcm

with impulsc responsc r,(r.) = f f )" ,(rr)\4)
when the input is a complcx exponcntial

sequence x(n) = 4sj"nlz' -oo<n<.". I)cducc
thc ncccssary thcory for thc atrovc. 

lb+b

3. (a) In thc givcn low-pass ItC ncl.work
shown below with Il= I M(2 and
C = lpF, dctcrminc thc cquivalcnt.
discrctc-time exprcssion for thc r:ir:uit
rcsponsc y(n), whcn thc input is givcn

by x(t)= exp(-zt) and thc sampling
frcquency is 5OIIz.

x(t)

"1-.
r)n

ln
5
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(b) State sampling thcorcm for
bandlimited signal x(t).

4. Show that analog transfcr function

na(s)=
s2 +b.s + Q!

; b>O has a band-

pass magnitudc rcsponsc with

lrra(to)l =l rr"U".)l = o and lna(1rzn)l= r.
Dctcrmine thc frcqucncies (J1 ;rnd (22 at
which thc {zrin is 3dll bclow 0t<' nraxinlrrtr
virluc ol OdIl a1 (26. Shorv lh.al. !)t. !),2 ... !)o .

I Icncc show that b = Q2 - Qt: wttich is l-ht:

3d1l bandwidl.h of thc bandpass tr:rnsltrr
funr:tion.

a
a

5. A digital low-pass filtcr is to bc dcsigncd
with thc following dcsircd frcqucn<:y
rcsDonsc :

Calculatc lhc filtcr s coellicicnts hd(n) if thc
window function is defincd as

It: ocn<4
t,(nr=1

I O; clscwhcrc

thc
b.s

( .^ -rr./ ....\ le J"u i -:- < LD < nrf 4
Ild\et@ )= 1 n

I O; trl4< a< n

Also, find the frequency rcsponsc
the designed filter.

Ir(u) of
l5+5
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6. Write short notes on : (ang tato)
lO+lO

(i) Dlgitaf resonator

(ii) Bilinear transformation

(url Subband codlng of speech signals.
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