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) Module-1 W4

f , . . [y

a. Define DFT and IDF}";?/ %Qignal obtain the relationship) pyWeen of DFT and z — transform.
> f\

\ 5 N (06 Marks)
b. Compute circular conve on using DFT and Q{ FY for the following sequences,
xi(n) = {2,3,1, 1} and x(n)y=A1, 3, 5, 3}. Q:;S\ (10 Marks)
SN
7 OR (f\ﬁ
a. The first five samples of the 8 — 1?0?772)2 T x@”e\’" re given as follows :
x(0) = 0.25, x(1) = 0.125 — j0.301 ,6?;}{%%)?: 0, x(5) = 0.125 — j0.0518. Determine the
remaining samples, if the x(n) is real afued&e uence. (04 Marks)
b. State and prove the circular time shift and eircular frequency shift properties. (06 Marks)
c. Ifx(m)={1,2,0,3,-2,4,7,5}, evgjﬁg t ﬁ;Qng :
7 S Vo)
Dx(0) i) x@) i) Yxk). G N\ - (06 Marks)
n=0 AN D)

IR
7 & Module-2 L
a. State and prove the fo 110\;)& A S

-properties of phase factor &
i) periodicity Y/ RS:\:))/)

ii) symmetry. (:C\\/ = (04 Marks)
b. Find the output y(n) of @ter whose impulse suppose h(n) 't{?x\ 3, 4} and input signal fo
the filter is x(n) ~%\2, 1,-1,3,0,5,6,2,-2,-5,-6, 7, ,(\ 9),‘1} using overlap — add

method with 6-point/eircular convolution. 2 (12 Marks)
BN OR “ .
a. In the diregt Soiriputation of N-point DFT of x(n), how many : .
i Comp&i}g:iditions <5
i) Cdmplex multiplications S o
A e & oy
iiiy RedHultiplication \«9;?’
iv) CReal’additions - %\‘;;/}

AN :igonometric functions

e e . O
Qal\u‘é/t ons are required? <>(%@sﬂyms)

bj\‘ .xf)‘lﬁin the linear filtering of long data sequences using overlap — save method.  ( 0(@(5)
Module-3

a. Givenx(n) = {1, 0, 1, 0}, find x(2) using Goertzel algorithm. (06 Marks)

b. Find the 8-point DFT of the sequence x(n) = {1, 2, 3, 4, 4, 3,2, 1} using DIT — FFT radix —

2 algorithm. (10 Marks)
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EZ% is chirp—z transform? Mention its applications? {06 Marks)
&‘he 4-point circular convolution of x(n) and h(n) give below ‘?7 g radix-2.
algorithm.

X(n) 1, 1} ‘Q‘\\‘ Q

h(x) = {17 1, 0). e \V (10 Marks)
7 A Module-4 - %

Derive an ex@\ for the order, cut of frequency and poles <of\\e\' low pass Butterworth

filter. o (08 Marks)

A Butterworth lo(@&és filter has to meet the following s spfcj\ﬁe}\atuons

i) Pass band gain, l@\ldB at Q, = 4 rad/sec W
ii) Step band alternatipfis greater than or equal to 20&@‘%= 8rad/sec

X
Determine the transf é\btlon Ho(s) of the Buyttgrwgrth filter to meet the above
\ Es

specifications. (% xj)\z (08 Marks)
s
A third —order Butterworth low pgrﬁs»fr}ter has thg fer function :
1
H(s) = }J,////\ (\:‘M\EN’)/)
(s +1)(s> +s+1) MIZZANSS
Design H(z) using impulse invariant techniqte. (10 Marks)
List the advantages and dlsadvantagexpf IR ﬁlgers ‘ (06 Marks)
”,,:."l..,} / (/;\
adule
A linear time — mvarlant d1g1tal ter is spec1ﬁed" yy the following transfer function :
H(z) = (z-D(z- Dz \g - j\
e~ (5 + 13l ﬁ/)z il HJ%Z/) |
Realize the system in the g forms : i) direct forpi< Iﬁ{) Direct form —1I. (12 Marks)
Obtain a cascade reahzzﬁ?\ r the system function nge@) /g )
1 n)
H(z) = (1 +2 1 . R&“(»;,;) (064 Marks)
..l — {”
( - Jaz }@‘% + N7 ) “Z;)‘
A N\\J _,;\
OR L

Explain th mg terms :
i) Rectp 1 window

ii) Ba & tt\§ymdow

iii) H ‘gﬂg window.

A fidter isfo be designed with the following desired frequency response

x )> 0, —./<(D<y ' ;”‘ {;ﬂw-
f%ﬁ e e, / Jolkn <f///\

\hd the frequency response of the FIR filter designed using rectangular window g%ﬁ’f;ed
below :

) 1, 0<n<4 S
op(n)= .
R 0, otherwise ¢ i
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