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T.E. (Electrical)
DIGITAL”SIGNAL PROCESSING
(2019 Patter n){Semester - 1) (303145B) (Elective - 1)

Time: 2%2Hours] [Max. Marks: 70
I nstructionsto thie Candidates:

1) SolvelQl or @2, Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Figuies tothe right indicate full marks.

3) Neat diagrams must be draw, whereversnecessary.

4) Assume suitable data, if necessary:

5) Us2of non-progameble calculator.is allowed.
|

\

l‘,
Q1) a) State and prove following pr;bperties of DTFT : [8]
s

1)  Linearity &
ii) Frequency shifting"
V 4

b) For the sequence giveh belew find the frequency response, plot

T
magnitude and phase reésponse for @ = —n to © with step size of 3
1 1
h(n)= 6(n)+56(n—1) +55(n+1)_ [9]
OR

02) a)»mExplain the frequency response of first order system. [8]
b) " Find the discrete-time Fourier transform of, [9]

i)  0.5"u(n)

i) Smn—1)+8mn+1)

iii) [%] u(n—4)

PT.O.



03) a) Draw the structure of DIF-FFT algerithm for N = 8. [8]

b) Find the DFT of the sequencex(n)'= {0, 1, 2, 3}. [9]
Ok
Q4) a) State and prove the following properties of DFT : [8]

1)  Periodicity,
11)  Multiplication ofi{wo sequences

b) Find lineartand circ¢ular convolution of following twe:sequences [9]
x,(n) =412, 3/ 4} and x,(n) = {1, -2, -3,,~4}

05) a) Statef0llowing statements are true or false with justifiCation [6]

i)  Toget correct information of any'signal sampliutg frequency must
bégreater than twice maximum frequency pesent in the signal.

11) O~ In filter realization, number of memory location required in direct
form-II structure are less than 'direct formi-1I structure.

\
5 2
b) For the analog transfer functigiisH(S)==—————. Determine H(z)
Y (S+2)(s+1)
using bilinear transformatién method. Assume T = 1 sec. [6]
c¢) Explain realization of II\R,\digital talters using direct form-II structure.
’ [6]
¥
OR

06) a) Obtain directiform=-II realization for the system described by difference
equation y(n) = 0.5y(m~1) — 0.25y(n — 2) + x(n) + 0.4x(n — 1). » 6]

b) Compare analog andtdigital filters. [6]

c) ExplaingmpulseCinvariance transformation used umydesignsoef digital
filters'from analog filters. [6]

Q7)_a) % Design an ideal low pass filter with frequenCy~response [12]

H (e“)=1 for— L <|w|< X
(%) 2_| |_2

H,(e!) = 0 for all other values of o Find the' values of h(n) for N=11.s

b) Explain any one method used for measurement of voltage using DSP.

[6]
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08) a)

b)

OR &

. o 2 .
Obtain direct form realization of é}ﬁtem function
Hiz)=1+z"'+3z%+5z* r§
Differentiate between FIR z{n?'HR filters.

Write short note Ot Ap&i:ation of DSP for harmo

[6]
nics % rement”’.

[6]
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