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CPEC 5302 (Old)

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 : 2x10

(a)
(b)
(c)

(d)
(e)

Write the expression for cross correlation and auto correlation.
Determine whether the system described with y(n) = x(n) +x(n-+1) is linear.
What is the Z-Transform of a sequence given by x(n) = (0.5)" u(n) +2"u
(-n-=1)?

What is the periodicity property of DFT ?

Draw the structure of the following difference equation given by

y(n) = 3x(n)+6x(n —1) +5x(n —2) +10y(n —1)

When an FIR filter is said to have linear phase ?

What is Gibb’s phenomena in FIR filter ?

What is the difference between FIR and lIR filter ?

What is the stability criteria of an LTI system ?

Compute the 4-point IDFT of the sequence given by X (k)={1, 1+, 1, 1 —-j}
The impulse response of a LTI system is h(n) = {1, 2,3,~ 4}. Find the
response of the system if the input is x(n) ={1,—1,2,1}. Use graphical
method. 6
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(b) Testwhether the system is time invariant or time variant 4
(i) Y(n)=x(n?
(i) Y(n)=x(n)+2x(n+1)
3. Determine the impulse response of the following causal system 10
y(n)=3y(n—1) —4y(n —2) = x(n) +2x(n-1)

4.  Usinglong division, determine the inverse z-transform of X(z) = -1+—3[1—- if
1+3z7"+2272

(a) x(n)iscausal 5

(b) x(n)is anticausal 5

5. Convertthe analog lIR filter given by the transfer function Ha (s) = JOZL—

(s+0.1)°+16

into digital lIR filter by means of . 10

(a) Impulse invariance transformation
(b) Bilinear transformation
6. Design an FIR digital filter approximating the ideal low frequency response.

1,|m| =
Hy (o) = } 6 Determine the co-efficients of 25 tap filter based on window
O,g < |m| <r

method with rectangular window. 10
7.  Compute the convolution of a long duration sequence as x(n)={1,2,5,7,2,9,1,

4,5,1, 6 3 2} with impulse response of h(n) = {1, 2,3} using overlap save

method. 10
8.  Write short notes on any two of the following : 5x2

(a) Bartlett method of non parametric power spectrum estimation

(b) Decimationin Time FFT

(c) Linearand Non-linear system.
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