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SIXTH SEMESTER EXAMINATION - 2007
DIGITAL SIGNAL PROCESSING

Full Marks - 70 Time : 3 Hours

_ Answer the questions either from Set - A or Set - B but

s -.'I'rio'tl'_:f;om both.
Set
Answer Question No.1 whlch is compulsory and any

five from the rest .
The figures in the tight-hand margin indicate full marks

for the questions .
1. Answerthe following queshons ‘ 210
a)  What is Nyquist rate ? Compute the Nyqunst rate

for the given analog signal .

X, (1) = 10.cos 50 1t + 20 sin 200 7t - 10 cos 1007t
b).  Find the discrete-time- signal having the following
* Fourier transform : |
0,0gmig12
1, 12<wl<n
c) Determine the even and odd parts of the following
 realsequence: :
. x(n)={-212500163)} .
i et
d)’ Show that a causal real sequence x (n) can be
fully recovered from its even part x (n) for all n,
whereas it can be recovered from its.odd partx
(mforalin>0. {
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e)

)

9 .

_b)

a)

What is the unitof z' 7 .
What is time reversal- propeny of Z-transform ?

Discuss . :
Whatis the link between autoCorrelahon and power

speciral density ?

Draw the structure of the following dlﬂerence
equation: .

y (n) = 4x (n) + Bx (n - 1)+ 4x (n-2) -2y (n-1)
What is linear phase characteristic of FIF! filter 7
Where is it useful ? :

Write two advantages of non parametnc method of

power spectrum estimation .
Test the following discrete systems as per the given

. direction : : 2

=

i) y(n)=ox(n), Linearity test Ui

i) y)=B+ Y, EsX (n-1), Causality test .

Test whether the system y (n) = x (-n +2) is shift
invariant and stable .. B el
The impulse response of a LTI system is h
(n)=1{2,1,4,2}: Fmd the response of the
system if the input is X (n)={ 1,? 3%,
Use graphical method . ' 6
Obtain the circular convolved output from the

 following data 4 5

N=3, x(n) 1,2, 4andh (n)=2,1

Let y(n) be the sequence obtamed by a linear
convolution of two causal finite duration sequences
h(n) and x (n) . For the given y(n) and h (n)
determine x (n) . _ 4.8
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b)

y{0).= (2,8, 20,40, ao 68,62, 40}

h(n) {2,4,6,8} ; 4
Find the impulse response of the system
-.'descnbed byx(n) y(n-1)+2y (n 2) Assume
- zero initial conditions . ; 4 5

Define ‘Z-transforms'. Findthe | inverse Z trans-form

|

for the fol#owmgfunchon Sl o

X(Z]=1+4z
Ce

i

Use long dwlsmn method .

; Wnte circular convoluhon properly of DFT .
'Dlstlngmsh between drgttal FIR and IIR ﬂlters
Discuss window based desagn method for desqgn -
: 'ofFIHillters o e
- Find the system function H (z) of the digital
"Butterworth filier that meets the following

: specmcahons

i) 2-dBripple in the passband 0 <|w|< 037 .
Ll e At least 30 dB aﬂenuatmn in the stop band
03nsol<n . s
. Use bilinear transformatron method oo ey M
' Show_h_ow an inverse DFT can_be obtained by
using &i[e_ct DFT method. Draw the.flowgra'ph §
 for a d-point FFT by DFT method. Explain how
the same _ﬂcw_'graph can be.u"sed. to compute. '

inverse DFT . ¢ ' RS,

~ Compute the IDFT of the sequ.ehce X (k) =
MWripady e 5
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o 'a_)'
b)
c)
8 a)
'b].

Using impulse invariance method obtain the digital

" tranisfer function and the correspondmg ""e' A

structure .
H, (s) = { 1f(s+05) s2+053+2]} Assume

'T_1sec - ' : ! 6

Draw the correspondmg IEH filter structu (-

: '_De_fm_e analog frequency' and 'd_igltal frequency’.2
- Why power spectrum estimation is required in
 signal processmg‘?Listtwoapphcatlons ee5

Explain Blackman and T ukey method of power

~ spectrum eshmatlon What areits advaniages over

Baleftmethad 2 oo o0 5

_ _set__.Bl'* _ i

Answer Questmn No 1 which is cmnpulsory and any five

~the rest .

The ﬁgures in the rlght-hand margln mdlcate full marks

- for the questlons

3 Answer the followmg questlons :' e 2x10

i)  What are the discrete tlme and contmuous time
: _SJQna!s 3
i Dsfferem:ate between odd and even s|gnals
i) Whatis an impulse function ?
) Whatis the Fourier Transform of sin (t) ?
v} Whatisa caUsa! system ? _
'vi) What do you mean by perlodlc or circular
convolution ? / :
What are twiddle factors ?






