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B. Tech.

(SEM. V) THEORY EXAMINATION 2010-11

FUNDAMENTALS OF DIGITAL SIGNAL
PROCESSING

Time - 3 Hours Total Marks ; 100

Note : (1) Attempt all questions.
{2) All questions carry equal marks.
1. Answer any four of the following : {§x4=20)
{a) Findthe even and odd parts of the signal x(n) = u{n).

3 (b) A linear discrete-time system is characterized by its
response b, {n) 1o a delayed unit sample 3{n—k}, Determine
whether or not the system h () = 8{2n-k) is shift-invariant.

{e) Find the DTFT of &(n).

()

{d) State and prove the Periodicity and Symmetry properties
of DFT.

{c) Find the convolution of the two signals :
x(n) = a" u{n}

and hin} = u{n).
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(f). How the Discrete Cosine Transform -(DCT] is obtained
from IFT ? Explain,

- 2. Attempt any two of the following : (10x2=20)
(%) Explain the discrete-time processing of analog signals.

{b) State and prove the sampling thecrem. If the Nyquist rate
for x (1) is w,, what will be the Nyquist rate for signal

dx, ()
dt -~

(e} (i} Writeshort note on multirate signat processing.
.. (i} Considerthe discrete-time sequence x(n)= co{%) )

Find twa different continuous-time signals that wonld
produce the sequence when sampled at a frequency
of £ =10 Hz '

3. Attempt any two of the following : . (10%x2=20)
(a) Iftheinput to a linear shift-invartant systest is
' i o ' .
x(n}:(E] w(n)+ 2" n{-a—1) M

the ontput is-

1y 3Y°
){n}-ﬁ[EJ u{n]—ﬁ(ﬂ w{a)
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Find the system function and determine wihether or not the
system is stable and/or causal. Also comment on the
realizability of system.
Evaluate the frequency response of the system described
by the system function

#y=—————
Hz) 1-0.8z1

after deriving expression for frequency response of a systemn

LS with a rational function.
{c) Commenton the following:
(i) Finite precizion numevical effects
{iiy Effects of round-off noisc in digital filters.
Attempt any two of the following - {10%x2=20)
{a) Design a low-pass Butterwaorth filter having foflowing
specifications :
fp=6kHz, f = H}kHz,ﬁr=5l=ﬂ,l
(b} Usethe window design method to design a minimum-order
: high-pass filter witk a2 stopband cutoff frequency
'I._,. w,=0.221,2a passband cutoff frequency w = 0.28n, and

(c}

a stopband ripplc &, = 0.003.

Use the impelse invariance method to design 2 digital filter
from an analog prototype that has a system function

5+a

)= e
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5. Auﬁnpthny.quﬁf;];efﬁﬁﬁwihg: SRR (10%2=20) -
gg_mmmmmwgh: | c
) Gositselafgorithm |
Gi) . Effoot of fnite register leagth. -
&) Compute thé eight point DFT of the sequénc

x(a)=

1, 0<u<? -
0, ollierwise . ) .

by using the decimation-in-frequency FFTalgorithm,

. c) Huw apectrum analj_rsis of random signals arcpcri‘mmed .
"% using estimates of the sutocorrelation sequence ?
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