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FECS 6401

Seventh Semester Examination — 2012
INTRODUCTION TO DIGITAL SIGNAL PROCESSING

Full Marks —70

Time : 3Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)
(b)

Draw one odd (antisymmetric) signal.

Why bilinear transformation is more preferred than impulse invariance method
of IR filter design ?

When an FIR filter is said to have a linear phase ?

y (n) = x (n) +x (n = 1). Justify your answer whether it is a time variant or
time invariant LTI system ? :

What is the ROC for a two sided infinite duration signal ?

Find the DFT of a real and odd sequence.

Find the Z-transform of the sequence : x (n) ={2, 4, -5, 9}.

What is the difference between FIR and IIR system ?i

What are the advantages of FFT over DFT ?

State initial value theorem.

Determine the Z-transform of the signal x (n) = a" (cos wn) u(n). 5

1
= 115714052
5

Determine the inverse Z-transform of the signal X (2)

P.T.O.
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3. (a) Findthe DFT of the sequencex (n)={1,1,2,0} 4

(b) Perform the circular convolution of the two sequences by concentric circle
and matrix multiplication method and give comment. 6

x,(N={2,1,2,1}
x,(N)={1,2,3,4}

4. (a) Findthe outputy (n)of afilter whose impulse responseish(n)={1,1,1}
andinputsignalx(n)={3,-1,0,1,3,2, 1} using overlap-add method.

6
(b) Find the cross-correlation of the two finite length sequences. 4
x(n) =122, 1}
y-(n)=F12 1= 2.1
5. (a) Findthe 4-point DFT of the sequence using DIT and DIF. 8
X (n)=iE0 1827 3]
(b) Do the efficient computation of two real sequences. 2
6. The desired response of low pass filter is
Hy(e*)=e™, -3I/4 < o < 311/4
0,3I1/4 < |o| < h
(a) Determine H (e") for M = 5 using Hamming window. 5

(b) Compute and plot the magnitude frequency response of the FIR filter. 5

s+0.1
(s+0.1° +16
digital IR filter by means of bilinear transformation. The digital filter is to
have a resonant frequency of ® = I1/2. 5

7. (a) Convert the analog filter with system function H_(s) = into
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(b) Convert the analog filter with system function H_(s) = (?;6—1)_2-;5 into
digital 1IR filter by means of impulse invariance method. Also find the
location of poles and zeros. 5

8. (a) Compute the response of the system

y(n)=0.7y (n—1)-0.12y(n—-2) +x (n—1) + x (n—2) to input x (n) = nu(n).
5

(b) By the properties of Z-transform proof that convolution of two discrete time
signals is equivalent to multiplication of their corresponding Z-transforms. 5
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