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Seventh Semester
Computer Science and Engineering
IT 1252 — DIGITAL SIGNAL PROCESSING

(Common to Fourth Semester B.Tech. Information Technology)
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{Common to B.E. (Part-Time) Sixth Semester Computer Science and
Engineering — Regulation 2005)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Find the Z - Transform of x [n] = {1,2,4,—-1] and its associated ROC.
T

Find the Nyquist rate for the following signal.

x(¢) =20cos400 7 + 10sin 200 ¢
State Parseval’s relation for DFT.
If Wae =W,y . Find the value of x.

A digital filter produces an output sample which is obtained by taking the
average of the past three input samples and add the result with the current
input sample and the past output sample. Find the number of additions and

multiplications required.

In impulse invariant transformation, where will be the pole located at S=8S,

in the analog filter is mapped in the digital filter.
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Find the impulse response from the following FIR structure.
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Under what condition a FIR filter will exhibit linear phase response?

«A [n]

What is the range of quantization error when truncation is performed, while
representing positive numbers?

List the different types of quantization effects on DSP system design?

PART B — (5 x 16 = 80 marks)

(a) (i) Determine whether the following system is Linear, Time invariant,
causal anid memory less. 10

ylnl=2x[n -1 +x[-n].
(ii) Convolve the following signals using Z - Transform. (6)
xlnl={L, %,3}, hinl = {1,2,3,4}.
T

Or
(» (i) Using properties of Z - Transform, find the Z - Transform and its
ROC for the signal x (n) = n@"u(-n). 8)

(ii) Consider the following interconnection of systems. Using the
properties of impulse, find the overall impulse response & [n] of the

system.
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Draw the butterfly diagram and compute the DFT of the following
sequence using decimation in time algorithm. 16)

x(n]=1{1,2,3,4,4,3,2,1}
Or

(i) Compute the DFT of the sequence whose values for one period is
given :x [n]={1,1,-2,-2}. (8)

(ii) Givenx[n]=11,2,-1,2,3,-2,-3,-1,1,1,2,-1} A [n] = (1,2} convolve
x(n) and A (n) using overlap add method. )]

(i} Show that the bilinear transformation maps the jQ axis in the
S-plane onto the unit circle, | Z |= 1, and maps the left half S- plane

Re(S) < 0 inside the unit circle | Z |< |. {8)
(ii) For the analog transfer function H(s)= —2——determine
(s+D(s+2)
H(z) using impulse invariance method. Assume T' =1 sec. 8
Or

Using Bilinear transformation, design a high pass filter, monotonic in
passband with cutoff frequency of 1000 Hz and down 10 dB at 350 Hz.
The sampling frequency is 5000 Hz. (16)

"B _pld<wsn/4

Design a FIR filter with H, (e/)=1°
0 rld<|o|<m
Using a Hanning window with N = 7. (16)

Or

Obtain the direct form realization of a linear phase FIR system for
N - odd and N- even. (16)

Find the steady state variance of the noise in the output due to
quantization of input for the first order filter

yinl=ayln -1 +xln]. (16)

Or

Discuss about product quantization, input quantization and coefficient
quantization errors in DSP system design. (186)
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