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B.E DEGREE EXAMINATIONS: APRIL/MAY 2014
(Regulation 2009)
Fifth Semester
ELECTRONICS AND COMMUNICATION ENGINEERING
ECE111: Digital Signal Processing

Time: Three Hours
Answer all the Questions:-
PART A (10 x 1 = 10 Marks)

1. The number of computations required in radix-2 FFT for N=900 is:

a) 900 b) 5120
c) 1024 d) 1800
2. The -------mmmmmmmee property is used in linear filtering.
a) convolution b) correlation
c) Parseval’s d) linearity

3. The window with the smallest main lobe is :

a) rectangular b) Hamming
¢) Hanning d) Bartlett
4. The output is a shifted and scaled version of the input in ------- filters
a) FIR b) IR
¢) Linear phase d) Lattice

5. To improve the stability of the filter, the order of the sections used in cascade forms are :
a) First b) Second
¢) Same as the original d) FIR

6. A filter with a cutoff frequency of 1 Hz is :
a) Butterworth b) Chebyshev

¢) normalized d) Low pass

7. The number 0.24445 is represented by 6 bits. The reconstructed value is:

a) 0.24445 b) 0.2445
c) 0.2444 d) 0.234375
8.  To prevent overflow in digital systems ------- is used.
a) scaling b) oscillations
c) quantization d) roundoff
9. The program and data memory are different in ---------------- architecture.
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21.

22.

23.

a) Von Neumann b) Harvard
¢) Modified Harvard d) Pipelined
————————————— is an addressing mode.

a) circular b) direct

c) a&b d) MAC

PART B (10 x 2 = 20 Marks)
Draw the basic butterfly used in DIF algorithm.
How is FFT applied in computing correlation between two signals?
What is tapped delay line filter?
Distinguish between Hamming and Hanning windows.
What is group delay in IIR filters?
What is pre-warping? Why is it required?
How will you represent 67 in floating point arithmetic?
What is the error if 0.11111111 is rounded to 4 digits?
What is the function of MAC unit in DSP processors?

State the important features of 67xx processors.

PART C (5 x 14 = 70 Marks)

a) (i) Derive the DIT FFT algorithm and draw the butterfly diagram. (n=8) (10)
(i) Compute the FFT of x(n) = {1,2,3,4} using the above. “4)
(OR)
b) Determine the output of the filter with the impulse response h(n) = {2,1,2,1} to

the input signal x(n) = {1,1,0,4} using DIF FFT algorithm.

a) (i) Draw the linear phase form and lattice form for the FIR filter represented by: ®)
H(z)=1+2z" +42° + z* + 0.52° + 77 + 32

(i) Compare the performance of Rectangular, Hamming, Hanning and Bartlett (6)

windows.
(OR)
b) (i) Explain how linear phase FIR filters can be designed using windows. ®)
(ii) Design an FIR filter with linear phase response using Rectangular window for a (6)
length of 7.
a) Obtain the direct form I, direct form II, cascade and parallel structures for the
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25.
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following system:
y(n) =-0.1y(n-1) + 0.72y(n-2) + 0.7x(n) — 0.252x(n-2)

Can the system be causal and stable?

(OR)

An IIR digital low pass filter is required to meet the following specifications :

Passband ripple < 0.5 dB; Passband edge : 1.2 kHz;

Stopband attenuation > 40 dB; Stopband edge : 2.0 kHz; Sample rate : 8 kHz

Use bilinear transformation.

Determine the variance of the roundoff noise at the output of the two cascaded

realizations of the filter H(z) = H(z).Ha(2).

1
1,1
1 3z

1
JEE
1 el

Hi(2) =
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Explain limit cycle oscillations with an example.
(OR)

Compare them.

Derive an expression for quantization noise power use suitable assumptions.

Explain how quantization affects the performance of IIR filters.

With a block diagram, explain the salient features of DSP architecture.

Describe how multiplication is done in TMS320C54xx processors.

(OR)

Describe the arithmetic instructions available in TMS320C67xx processors with

an example each.

Compare Von Neumann, Harvard and modified Harvard architectures.

sk s sfe sk sk sk sk sk skeokokok

Page 3 of 3

®)

(6

®)
(6)

®)
(©)

®)

(©)



