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Swb_iecr: - D*igital Signal Analysis and Processing (Cr 201)

Candidates are required to give their answers in their own u,ords as l-ar as practicable.
Attempt Al!. que,s ti ons.
The fignres in the rrurgin indicate Fuil..MsL&E
As,;ume .,^uitctble dcrtct tf necesssry.
A discrete time system has input x(n) and o

system is given by
n

y(n) = I ,G;
k=0

output relation of the

Check r,r,hether the system is memory less, time invariant and stable or not? l)+)*)1L- '- -t

Detemine whether tire given signal is periodic or not. If the signal is periodic, determine

JIl
the funclamentai period x[n] : e 15 

""r i*] i5l
1.17j

Define the Region of Convergerrce (ROC) [i+6'l

Finrjthe inverse of'H(z): (1 + 2z't + r,"'\t ql -A.752-t +t).1257--2); ROC 0.25<izl<O.s

Plol tlre poie-zero on the z-plane and draw N4agnitude response (not to the scale) of an

LTI system described by the equation. y(n) : x(n) + 0,8x(n -1) - 0.8x(n - 2) + 0.49

"v(n- 2). [3*7]

Drar,v the Lattice structule from the tbilowing s.vstem function.

a
J.

4.

5.

H{z) =
tr - a.Zz-t + 0.42-2 + 0.62-3

6. Design the symmetric FiR Low Pass Filter (LPF) for w'hich the desired fi'equency

response is expressed as

Ha(W)=*-j*t,1wiaW.and0elsewhere.The length of the filter shouid be '? and

Wc = 1 radisample. Make nse of,the Hanning rvindou;.

7. Kaiser window is to be used to design a linear phase FIR filter that meets following

Ii 0]

[10]

specification

irr','>i 
< 0.01, a.zt tr< irl < c

o.ei<lrt',*l<1.0s, o<i*iSo.ie:r.

Caiculate the optimum value of ripple, attenuation and winclow length.

8. Using Bilinear transformation, design a Butterworlh ior,v pass filter ivhicki satisfies
following conditions:

o,9siH{cj*)i<1. foro <ri, sIli2

iu1.jn';jo.z. ror{(* (n
,1 4

Consider sarnplinf frequency of 1 l-lz.

9. Compute 8-point DIF-F-FT of sequence x(n) - {r2, 1 , 2, l, l, ?, 7,2) ,

10. Obtain the circular convolution of the following sequences:

xr (n) = { 1. 2, 3, 1} and x2 (n) = {4.3,2,21
***

{)+)+}1L- * "t

u21

t8l

i6J

LTffiffiARY
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1. A discrete-time LTi system is given by difference equarion y(n) = x(n) + ealr(n - 1).
Check this system tbr BIBO stability. t5l

2. Iiind the output y (n) of LTI system having impulse response
n

u(n - 3) and

input u(n).

3. Determine the inverse z-rranstbrm of X(z) = *o,-irrrr-r. (i) if ROC is izi > 0.6 (ii)
if ROC islzl < 0.2 iiiil irROC is 0.2 < lzl < a.6

i. What is Gibbs phenomenon and how' can it be rninimized? Why Kaiser rvindou, is better
than other fixed nindows in FIR filter design? [3*3]

8. Differentiate between bilinear transformation and irnpulse invariance. Design a
Butterworh digital IIR low-pass filter using bilinear transformaticn by taking T : 0.1
second, to satisfy the following specifications. f2+ 1 0l

0.6< illler')l < 1, oS r.i < 0.35r

iu1et,1l<0.t, o.zn <a4n

9. Why Decimalion in Time Fast Fourier'l-ransfoun (DITFI;T') Algorithm is better than
direct computation of DFT? Find 4 point DFT of the sequence x(n) : {2,2,4i using
DITFFT algorithrn. 12,6]

10. Compute circular convolution of the foilorving two sequences using DFT.x(n): {1,2,4,5}
and h (n) : {2,1,6,8} t6]

*+*

i'1 \
h(n): I I I

\.1 /\- /

t6l

z. r[-6tl)x(n)=l- 
|\6i

4- Plot the pole-zero in z plane and drau, the magnitude response (not to the scale) of the
system described by difference equation y(n) = 0.67 x(n) - 0.3 x(n-1) * 2.75 y (n-1) 13+71

5. a) Draw the cascaded form structure of H(z) : 10(1 -0.252-t) {l-0.6672-t} {1*22-1)l
Q-AJSZ\ (-AJ2Sz't) {1-(0.5+j0 .5)r''} {1-(0.s-j0.s)z-1} tsl

b) Draw the lattice structure for the given FIR fi'lter and also check whether the system is
srable. Htz): 1 -r- (1 3124) z't + (5/8)z-2 * (13)z'3 t5l

6. Design a linear phase FiR. filter using suitable window to meet following specifications:

0.99<i iri.j'"1 l=i.or, for0<i w i <0.:r,

j H1":* ) j s O.Or, for 0.35n s irv] s n li 0l

Eil' Bach
Level BE Full Marks 80
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1. Check rvhether tbllowing signals are periodic or not" If yes, state their perioclic time. lZ+Zi
a) x[n] = Sin(nn) + Cos (na)
b) x[n] : Sin(3nn/5) o Clos {4nxl7l

2. Find the output of LTI systern having ilnpulse response hlnj
xlnj - 5atnn/3 for -m < n < cc.

,4ttempt 4! qucstions.
Thefigures in tlte margin inCicare Fult Mgks,
Assume suitabie ciara if necessary.

3. Define Roc. Find inyerse z-transform of X(z) (]+2r)1+z-2)i(l-1.52-rr<1"52-2),

RoC : jzl>1. [t+sl
4. Differentiate betrveen FIR systeni and iIR S;,stem. The poles of a syster:r are located at

0'45 : j1.6 ancl zeros at 0"58 t i2.A6. Map the poles and zeros in the z-plane and piot the
magnitude response fuot in scale) of the system.

5. Compute Lattice-ladder r:oefficients anr-l draw lattioe structure fol given system

I{ (z): {2-A.72'i + A.5z'21i{1-0.12-r * 0.)52'2').

6, Reaiize the given syslern in Cascade Furm of 2nd orCer section fiou.graph representation.
H (z) :,^{(t-0.4 z -'1 

i.l.0.2 z-1} (1..0,3d^'u z "r) (1-0.3.-:ae , t'i}i{(t--0.5e,n,'3 
z -r)

{l-0.5dni3 z 
-'1 

1l*0.7 d"t4 z 
-') (1*0.7.-,"'o ,-')i.

7. In *'hich case do we choose FIR fiiter and IIR frlter? Design a iinear phase FIR filter
using Kaiser Window to meet the following specifications:

o.ee<iu1.j'";j<r.or

ir(. i,li s o.o r

8. Explain in detail about how Cibb's osciilation arise u,hile usins the rectangular windor.v
in FiR {ilter design. t5l

9. Design a lorry pass digital IIR filter hy Billinear T'lanlbrmation rnethod to an approximatu^
Butterworth low pass filter. iI'passband edge frequency is A.26 n radians and nraximum
deviation of 0.99 dB below 0 dB gain in the passband. 'fhe rriaxinrum gain of -14.99 dB
and fiequency is 0.58n radians in stophand, Consider sampling freqriency 0.5 Hz. [11]

10. Describe digital clomain Spectral 'l'ransfbrmation features and parameters for lo'nv pass to
high pass in IIR Filter design. t4l

11. Horry fast is FFTI, F'ind 8-point DF't'of sequence xlnl : {i.1,0.0,1,1,2} using
Decirnation in'fime Fast Fourier fransform(DlTFFT) aigorithm. [2+6]

i2" Write the complexity of DF"f and FFT? Ohtain the circulilr convolution of the fcllorving
sequences: l2r5l
Xr[n] - t|,2,3, 1] and

Xz[n]: {4,3,2,2\s
***

: (ll?)n* u[n] and input

tsl

[4-"6]

[6t

i4l

[2+8]

{br0<u,>0.016n

for 0.08n ( rv i- 2n

M Bacli
tr evel BE Full Marks 80
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Yearitr)art IVII Time 3hrs.
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1. Define energy and power signal. Determine whether the signal x[n] = "or1fl + sint]J

is periodic or non-peri<.rdic and if it is periodic, find its fundarnental period. [2+"2]

2. Find the output of LTi system having input signal xlnl : 6[nl+2 5[n-1]-6[n-3] and h[n]

=2Eln+11+25[n-1]. isl

3. Find inverses Z-transform of X(z) :12za'2z3-32+2)l(21-i.52-1),ROC:[z[<O'S, using

partiat fraction expansion method' t6l

4. plot the pole-zero i1 z-plane and draw' the magnitude response (not to the scale) of the

equation of the systern describe by difference equation:

y [n] - 0.35y [n-1] + 0.25 y [n-2] : x [n] -0'?5 x [n-1]. 13+71

5. Draw direct form I and Direct fontr II realization of the following system'

y [n] - 0.25 yln-21+ x [n] + 0.4x [n-1] + 0'5x [n-2]

6. Given a 3-stage lattice filter for all zero polynomial with coefficients Kt : tl 4,Kz: ll2
and Ks = l/3.bbtain the system function and FIR filter coefficients of this fiiter.

7. Define Gibb's phenomenon. Design the FIR filter using Kaiser window technique for the

specifications: [2+8]

o.8ee < in1.it';i< i

irr-,*l< o.o1

Discuss the Remez exchange algorithm for FIR filter design.

Design a low pass cliscrete time Butterworth filter using bilinear transformation having

following specifi cations:

Passband frequency (Wp): 0.25n radians

Stopband frequency (WO = 0'55n radians

Passband riPPle (6p) : 0.1 1

stopband ripple (6s) : 0.21. Consider sampling frequency of 0.5 I-Iz.

Also, covert the obtained digital lor.v pass fiiter to high pass fi1ter with new pass band

frequency,.W'o=0'45nusingdigitatdomaintransformation.

10. Why we need FFT? Find the 8-point DFT of the foliowing sequence using radix-2
12+61

foriwl sa.2rr.

for0.4r(w(tt

[2+2J

t6l

tsl

[1 1+4]

8.

9.

DITFFT algorithm.

11.If Xr (k) and Xz (k) are DFT

respectively then find the sequence

xz (k).

of sequence *r ["] = {1, 0, 0, 1} and *z lni = {2.A,2}
X:[n];if DFTof x3[n] is given by X: (k): xl (k).

I7l
,i( t& :{.
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