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" B.E/B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.

FOURTH SEMESTER
Information Technology
IT 1252 — DIGITAL SIGNAL PROCESSING

(REGULATIONS 2007)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
"PART A — (10 x 2=20 marks)
1. What is meant by Aliasing? V
2." Test the stability of the system y[n]= cosx[n].
3. Compare the computational complexity of DFT with FFT for a 32-point
sequence. '
4.  What are the applications of FFT algorithms?
5.  Why impulse invariant method is not preferred in the design of IIR filter other
than lowpass filters?
6.  Write a short note on prewarping.
7.  List the properties of FIR filter.
8.  What is meant by Gibbs oscillations?
9.  What are limit cycle oscillations?
10. Compare the fixed point and floating point number representations.
PART B — (5 x 16 = 80 marks)
11

(a) () Determine the response of an LTI system with impulse response
h[n]=u[n] to the input signal x[n]= 2" u[-n]. (10)

(i1) Determine the frequency response of the system described by the
difference equation yfn]=1/3[(x[n]+ x[n - 1]+ x[n - 2]). (6)
Or
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(i) Determine the step response of a causal system described by the
difference equation y[n]=y[n - 1]+ x[n] using Z-transform. = | (8)

(i) Compute the cross-correlation of two finite length sequences

x[n]={1,2,1,1}, y[r]={1,1,2,1}. (8)

Find the DFT of the sequence x[n] ={1,2;3,4,4,3,2, 1} using
radix -2 decimation in time FFT algorithm.

Or

(i) Compute the DFT of the four-point sequence x[n]=1{0,1,2,3}. (8)

(i1)) Find the IDFT of thefsequence Y(k)={1,0,1,0}. (8)

Design a digital IIR Butterworth filter satisfying the constraints
0.707 <[H(e") | <1 for 0<w<n/2
[H(e™) | <0.2 for 3z/4<ws<n.

With T =1 sec using bilinear transformation technique.

Or
(i) Determine H(z) for the analog transfer function
H ()= Z;J;-_I)E(_s_:Z‘) using impulse invariance method. Assume
T =1sec. (8)

(i)  Discuss the steps involved to design an analog Chebyshev lowpass
filter. , (8)

Design a linear phase FIR high pass filter with a cutoff frequency of /4
radius using hamming window for N =9.

Or

Determine the coefficients of a linear phase FIR filter of length M =15

which has a symmetric unit sample response and a frequency response
that satisfies the conditions

¥, k=0,1,23
H,(27:/15)=104, k=4

0) k=5,6,7.
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z ' 35
(i1) In the IIR system H(z)= the products are
¥ ) [-0362z1)1-06227) T

rounded to 4 bits (including sign bit). Find the output round off
noise power in direct form realization. v (8)

Or
(b)  Draw the block diagram of a channel Vocoder and explain in detail.





