Exam. Code: 0929
Sub. Code: 6910

1128
B E. (Electronics and Communication Engineering)
Fifth Semester
EC-502: Digital Signal Processing

Time allowed: 3 Hours Max. Marks: 50

NOTE: Attempt five questions in all, mcludrng Question No. I which is compulsory and selecting
two questions from each Section.

X-X-X
1. (a) With the help of equations, describe how, time-domain sampling shifts the
frequency spectrum of a signal.
{b) Determine the Fourier transform of the signal: x[n] = an!
(c) Describe finite wordlength effects in digital filters.
(d) Perform the polyphase decomposition of IR filter:

T (1 +0.6z71
‘ e 1-09z7?
(e) Discuss the importance of linear-phase property of digital filters.
(5%2=10)
Section-A

2. (a) Find whether the following systems are Memoryless, Time- invariant, Linear,

Causal, and Stable. Justify your answer. (5)
i, yln] = x[n) Zpe-w6ln — 2k]
i.  y[nl =logie(Ix[nID

(b) Describe Divide and Conquer approach to DFT. Explain radix-2 DIF-FFT algorithm

with the help of butterfly diagram. (5)
3. (3) When the input to an LTI system is (5)
; 1\ ,
x(n) = (5) u(n) + @Q"u(-n—1) :

And the corresponding output is
n

1
y(n) = 5( ) u(n)—S( ) u(n)
Find system function H(z) and indicate the ROC.
Find the impulse response h(n) of the system
Write the difference equation for the system.
fs the system stable? Is it causal?

2w N

(b) Derive the expressions for Forward and Inverse DCT. Discuss the orthogonality
property of DCT. (5)
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(a} Discuss the concept of time-frequency analysis. How does Wavelet transform

help us perform time-frequency analysis? (5)

{h) Determine the response y(n) of the system : (5)
yin] = 4y[n — 1]+ dyfn = 2] = x[n] — x[n — 1]
When the input is x[n| = (=1)"u[n] and the initial conditions are y(-1) = y(-2) = 0.

Section-B
(2) A LPF is to be designed with the following desired response (5)
Fit i
i ol l<€w= 5
Hy(w) =4 T
0 5 <w<sTm

Determine the filter coefficients h(n) for M=7 using bartiett Window.
(b) Obtain the cascade and paraHpi form structure of system (5}
o Lebz™ ( T2zt ez®
H(z -
‘ k 10621 ) Bl e

Design a digital Chebyshev filter to satisfy the criterion

086 < H(w) =1, 0<w<0257
; H{w) < 3.2, 0A4BT < w =T
Using hilinear transformation. (10}

(a) Describe the TMS320CXX architecture and discuss its memory management. (5)

(b) Describe the frequency domain representation of multirate systems with the help

of mathematical equations. (5)
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