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EC-601 (GS)
B.Tech., VI Semester
Examination, May 2023
Grading System (GS)
Digital Signal Processing

Time : Three Hours
Maximum Marks : 70

Note: i) Attempt any five questions.

1. a)

b)

ft ofa weAl 31 g1 P

ii) All questions carry equal marks.

|t wedl & TwE 3w El

iii)In case of any doubt or dispute the English version

question should be treated as final.
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Explain in detail about different representations of
discrete time signals. 8

e SHg Gdl & fafte sraRe R J R 9

TaTEq|
State stability, causality and invertible properties of
discrete time LTI system. 6

3RIad 999 LTI voneht 6 feufer fRrdT, sri-eRr 3k
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a) Find the impulse response of the system described by the

2.

following difference equation: Assume all initial
conditions are zero. .
Yn)=2(n— 1) +4p(n —2) = x(n) + x(n— 1) . - 8
g : °4 o fp Tt ufe Rfeat g B

W) =2p(n— 1)+ 4p(n—2) =x(n) + x(n— 1)

b) Prove the following properties of Z.T. 6

i) Convolution in time

i1) Scaling in time domain

Z.T. % Fr=feiiaa 1o =) Rrg Hifvm

i) g ¥ Faene

i) w7y &= § whem

3. a) Determine the Inverse Z.T. of the X(z) = _Iin .
l+%z_l
ROC: Ref{z}=1/3. 7
1+z~" ;
X(z)=—F— PZDILT. Fuifa =
1+=z"1
3
ROC: Re{z}>1/3
2
b) Determine the Inverse Z.T. of the X(z)= ~{—z-?;
Z—d
ROC: Re{z}>a. 7
2
X(z)= —?—2 & Fobd Z.T. fFruiRa o ;
(z—a)
ROC: Re{z}>al
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Derive the following propertics of DFS. 10
1) Time shifting

it) Time reversal

iti} Convolution

DFS & fraferRaa 1o ageas i)

i) eEe fafeer

i) <" Rade

iii) S aea

Find the DFT of a sequence x(n) = (1/2)"u(n). 4
TPA x(n1) = (1/2)"u(n) H1 DFT @ISt

Determine the DFT of a sequence X(n)= {1, 1,0,0}. 6
T X(n) = {1, 1,0, 0} &1 DFT fAuiRa 3
Determine DFT of the sequence x(n) = {1, 0, 0, 0} using
FFT algonthm. 3
FFT TeRe &7 S9UiT dves A x(n) = {1,0,0,0} &
DFT fuffRa e

Determine the 4 - point IDFT of the sequence
x[k]= {1,—/,0,7} using DIT-FFT algorithm. 7

DIT-FFT CHReH @ SuanT e 31gepd x[k] = {1,—, 0,7}
% 4-fig IDFT &1 FruRor a1
Find inverse z-transform of 7
frafaiad o1 39 z-TiwE Fd HIfTT
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z—1 z+0.5

X(z)=
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7. a) Outline the steps involved in the design of FIR filter using
Hanning window. : 7
2T faey o SuahT % FIR fheek & 39msT F e

RO & TRET IR BRI
b) Write the magnitude and phase functions of FIR filter when
impulse response is symmetric and N is odd. 7
S ST S A 2@ ok N fawd 8 af FIR fiheex

T qfRmmor silv a=or SRt ford|

8. Write short notes on any two of the following: T+7

1) Comparison of Butterworth and Chebyshev filter
i1) Properties of convolution sum

1) R.O.C of Z-Transform

iv) Circular convolution

fefeRaa & & fFdl < o wftie fewfrt fafag

1) s SR Adida fheex &t ger

i) HIgee= IR F IO

iil) Z-grR%i @1 R.O.C

iv) qRuH daeq

ik sk
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