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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Determine the DTFT of the sequence X(n): {1, -1,1, 71}A
Differentiate DTFT from DFT.

What is meant by frequency warping?

What is the necessary and sufficient condition for linear phase characteristics
in FIR filters?

What are the three quantization errors due to finite word length registers in
digital filters?

Represent 15.75 in fixed point and in floating point representations.
Explain deterministic and random signals with example.

What is meant by “Smoothing” the periodogram?

What is‘ the principle feature of Harvard architecture?

What is the need for a clock generator in a DSP processor board?



[image: image2.png]11.

12.

13.

(a)

(b)

(a)

(]

(a)

(b)

PART B — (5 x 16 = 80 marks)

(i) Using fourier transform, determine the response of the LTI system

with Rin)=2{in[ (2 - 1)7/2]/(n ~ 1)z }or the input

x{n)=2cos{nz/4}+3sin(Bnz/4)+(x/8)). ®)

(ii) State and prove convolution theorem of DFTs. (8)
Or

Consider the sequences x(n)={0,1,2,3,4,3,2,1}, y(n)={0,1,1,0,0,1,1,0}.
Compute z{n), so that Z{k)=X()Y (k). Use Decimation-in-time FFT.
(16)

(i) With necessary expressions and sketches, briefly explain the
concept of bilinear transformation mapping technique. Compare the
advantages and disadvantages of this method with that of impulse

invariance method. [C)]
(ii) Use Bilinear transformation to design a first order Butterworth
LPF with 3dB cutoff frequency of 0.27 . i (8)

Or

(i) How is the desired frequency response obtained by frequency
sampling design of FIR filters? Explain the effect of changing
number of transition samples. 8

(i) Design a high pass filter using Blackman window with cutoff
frequency of 1.2 radians and N = 7. Also realize the obtained
transfer function. (8)

(i)  Explain the characteristics of zero input limit cycle oscillation with
respect. to the system described by the difference equation
¥(n)=0.95y(n -1)+x(n) with a word length of 4 bits. Determine the

dead band of the filter. (8)
(i) With relevant diagrams; discuss on the roundoff noise in direct
form realization of a linear phase FIR filter. 8

Or
(i) Draw the product quantization noise model of second order IIR
system. ' 6)

(ii) The Coefficients of a system defined by
H(Z)= 1/{(1 -04z7" )(1 -0.55z7 )} are represented in a number with
a sign bit and 3 data bits. Determine the new pole locations for
(1) direct realization (2) Cascade realization of first erder systems.
Compare the movements of the new poles away from the original
ones in both the cases. (10)
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‘With suitable expressions, explain briefly the periodogram method
of power spectral estimation. Examine the consistency and bias of
periodogram. (10)

(ii) Determine the frequency resolution of the Bartlett, Welch and
Blackman-Turkey methods of power spectral estimation for a
quality factor of @ =20. Assume the overall in Welch’s method is
50% and the length of the sample is 2000. 6)

Or

(i) Derive the mean and variance of the power spectral estimate of the
Blackman and Turkey method. (8)

(i) Explain the Bartlett method of averaging periodograms. ®)

Explain the special addressing modes available for TMS320C5x

instruction set with an example for each. (16)

Or

Explain the architectural details of TMS320C54X processor. (16)




