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PCEC 4304

Special Examination — 2012
DIGITAL SIGNAL PROCESSING
Full Marks-70

Time : 3 Hours

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 : g 2x10

(a) Describe the region of convergence for the Z-transform of the sequence
x(n) = (0.5)"u(n) + 2" u(-n—1).

(b) Prove the linearity and time scaling properties of direct Z-transform.

(c) What the two important properties of twiddle factor ?

(d) Find the circular convolution of the sequences given by x(n) =[1,2,3,4] and
h(n) = [2-5,7,—1] using matrix multiplication method.

(e) Determine a direct form realization for the following linear phase FIR filter :
h(n)={1,2,3,4,3,2,1}

(f) Compare the characteristics and design aspects in FIR and lIR filter.

(g) Whatis Gibb’s phenomena in filter ?

(h) Draw the magnitude response of a frequency selective LPF and indicate its
passband and stopband parameters.

(i) Draw the basic 4-pbint butterfly computation used in decimation-in-time
(DIT) fast Fourier transform algorithm.

()  Whatis meant by adaptive filter ? Write the expression for LMS algorithm.

2. Compute the inverse z-transform of X(z) =
(@) ROC:|z|>1
(b) ROC:|z|<0.5
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3. Determine the impulse response of the following causal system 10
y(n)—=3y(n—1)—4y(n—2) = x(n) +2x(n—1)10

4. Realize the given filter structure using Direct Form — |, Direct Form — Il and
Transposed Form:

21— 720+ V2 v 2)
(1+0.5z27")(1-0.92 ' +0.81z7?)

(@) H@) =

(b) y(n)=0.5y(n-1)-0.25y (n—2) + x(n) —x (n-1) 5
5. Design an FIR digital filter approximating the ideal low frequency response

T

1|w| <
’|m| < 6

He (o) =
O,ES|GS|§7C
6

Determine the co-efficients of 25 tap filter based on window method with rectangular

window. 10
6. Compute the DFT of the sequence x(n)={1,2,3,4,4,3,2,1} using DIT-FFT butterfly
diagram. 10
7. Given the two 4-point sequences x(n)=[4,3,2,1] and h(N) =[1,-1,0,0]. Find their
4-point circular convolution y(n) by using methods : 5+5

(a) Time-domain
(b) DFT-IDFT
8.  Write Short notes on any two of the following : 5x2
(a) LMS algorithm
(b) Adaptive Noise Cancellation
(c) System Identification
(d) IR Filter design by Bilinear Transformation method.
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