www.makaut.com

RollNo S raeeteensbereeneeneernnteesrees ererreeesaseneraeses eeenuesns

| Invigtlator’s Stgnatw'e .............. eavens veresernstsenisanennnes
' C8/B. Twh(ECE-N)/SEM-G/EC-BOl/ 2010
‘ - -2010
DIG!TAL SIGNAL PROCESSIN G

Ttme Allotted : 3 Hours ‘ 3 MMarks:?O

’ﬂwﬂguresmthemargmtndicateﬁdlmarks
Candidatesarerequiredtogive thetr answers lntlwtrownwords
' asfaraspracﬂcable

GROUP A
( Muitiple Choice Type Questions) |

1. Choose the correct a.ltematlves for any ten of the following
' 10x1=10

) Ifx,(n)andx,(n ) are finite length sequences of
- sizes Land M respectively, their linear convolution has
W . ‘ the l . I . " . ‘

a L+M-2 b) L+M-1
'¢) L+M : . d) none of these.

1) .The‘digitalfs’ystemsiny(ﬁ)=x(n}2)ls
a) linear and causal

b) non-linear and causai

c) linear and non-causal
d rx;On?nnear’and non-causal. .
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iit) Zeropaddmg of a'signal |
b) 1hc’ré,a$es frequency
c) | increases time resolution | ’
d) has no effect.

v) Ina system y (- n) = x(vn—‘ 1)
aj the systexﬁ is causal for all
b) the sy"s?temr is linear and causal for all |
¢) the system is stable, linear and‘ causal for all
d) none of these. | -

vy Ifx[n ].4;{ 1,0, 0 1 } tl';e D/I_*'T.value‘Xv(O ) is
a 2 b 1x;j -
9 0 " - d)} 1-]J.

vi) The Fourler transform of an aperiodic discrete time

-sequence is |
a) "discre1{:e and perlodlc fﬁiicﬁonbf fr't‘:'quency} -
b) discrete and aperlodic /ﬁﬁcﬂpni of frequency
c) cpntihudﬂs and perlodlc 'fun’ction, of frequency
d) continuous and aperiodic ﬁ_m(:tion of frequency.
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vli)

viii)

CS/ B Teeh(ECE-N)/ SEM-G/ EC-601/2010
The convolution of u | n] with uln-4latn=51s

a 5 b 2
9 1 . . a o
A digital filter 1s saidtobe IR |

a) if present output depends on previous output only
b) if system function H ( z) has one or more non-zero

- denominator co-efficients -
¢ ifall the poles lie outside the unit circle
d if system function has only zeros.

FIR ﬁlter is

a) recnrsive and linear

. b) ‘non-recursive and linear

6004

e

© Butterworth filter’  d) Chebyshev filter.

' c) recursive and non-linear .

d) none of these

System function of digital filter expressed as
H (z)=bkz"‘represents

‘a) ORfilter .  b) FIRfilter

-

Stability criteria for a discrete time LTI 6ystem is
a h(n)>1 b h(n)<1

d hin)=1 & h(n)=0
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xli) Adigitalﬁlterhash(n)-{ 3, - 2023}thenit
has

a) ,n’l?llneanr-Pha_=se |
Ab) symmetric linear phase S
c)' antj-symmetrlc ljnear phase
| d nor;e of these. ‘
o (3)"unyi
a) energslgnal ',,,.»kb) powersignal
o both (é) and (b) - d _hone of these.
Xtv) The eyste@ yln)=xtn)+nx(n+1 )1s
b) | non-linear time invariant
c) | nnearﬁmevarlant
d) none of these.

xv) The mappixig from analog to digital domain in impulse

_ invariant method is ' ,
' a)  onetomany b) many to one |
o onetoone = ‘ d) none of ' these.'
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: . GROUP~-B :
( Short Answer Type Que-tions ) .
Answaanytfueeofthefonowmg. 3‘x 5=15

G!vmthefonowmgtransfermnctlonT(z)ofaDSPsystem

- write the diﬂ'erence equation :

3+22" +z'2
1-4z-T+5z-2"

‘T(z)

If Fourier transfoﬁh of x(n)is X|( j;a) ), then prove that

A x(=t) & X(-jo)

1

" b) x(at) & TETX(%))

. State the’fpropertie‘s of convergence for the Z—transform. N

2

'Applybﬂmeartransformation to H(s)= (s+1) (s+3) :

with T = 0. 1 s.
Define phase delay and g'roup delay.

The length of an FIR filter 18 13. If the filter has a linear
phase, show that ‘ ‘ ‘

M-1

I

'h(n)sino)(r'+‘~n)=0

¥
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_ GRO(IP C

~ (LongAnwexTypenuuﬁons) ,
Answer any three of the follawing. 3x 15 =45

7. a What 1s. ROC ?. State its propertles

b) ,Flnd the system function and unpulse respoﬂse of the'
system descrlbed by

y(n)-x(n)+2x(n 1)-4x(n 2)+x(n 3)
' c)' Fmd the inverse Z—transform of

X(z)-z(22 4z+5)/(2-3)(z-2)(2-1); 2<2<3

d) Prove that an LTI system is BIBO stable if the ROC of
- system functlon includes the unit crcle. 2+5+5+3

8. 'a Sketch ‘the magnitude response of Butterworth LPF
o jmter and derlve an expressﬁon for order of such a filter.

b) Design a digital Butterwerth ﬁlter using the followlng
sspecifications using Impulse Invariant method

09 <H("jn“)')'< l'for0'<(:o <02pi
H(jm)<0-‘2for(')-4pi<(b<§1'

'¢) What are the advantages and dlsadvantages of blllnear

transt'ormation ? e 5+ 5 +5
: A
9. a Compute 8-point DFT of the sequence A

_x(n)_{os 0.5, 0-5, 05, 0. O, 0, o}usmgany
FFT algorithm.
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J b}, Find the linear convolution using circular convalution
, for the two sequences

x(n)={1,2,-1,2,3, - 2-3-1112-1}
h(n)={1,2} | 4
o  Compute the circular convcinticn of two‘seqiiencss
x(n)={1,201} |
xhﬂ#{22.h1}"' - 6+5+4
| 10. a) Obtain the mapping \farmula for the approximation of
o derivatives method using backward difference : |

b) Determine H (2 ) for a Butterworth filter satisfying the
' following constraints

\/_—5< lH(e-’”)lSl OSan/Z

lH(eJ")Isoz 31:/45:»51:

i | with T 1s. Appiy im;mlse invariant transformation 4
) ; S . 6+9
11. erte short notes on any three of the following 3x5

a) Gibbs phenomenon
b) CCS6713 architecture
c) IIR and FIR filters = ’ /-

d) Periodic and aperiodic signals.
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