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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
FIFTH SEMESTER B.TECH DEGREE EXAMINATION

EC 301 DIGITAL SIGNAL PROCESSING
Time: 3 Hours Max. Marks : 100

PART A

Question 1 is COMPULSORY and Answer EITHER Question 2 OR Question 3
Each Full Question Carries 15 Marks.

1.
a) Find the 4 point DFTs of two sequences g(n) and h(n) defined below,
using a single 4 point DFT.
g(n)={1,2,0,1} and h(n)={2,2,1,1}. (8 Marks)
b) Prove if x(n) is a real valued sequence, then its DFT X(K) =X* (N-K).
(7 Marks)
2.
a) Find the DFT of a sequence x(n)={1,2,3,4,4,3,2,1}using radix-2 DIT
algorithm. (8 Marks)
b) Find the IDFT of the sequence X(K)= {10,-2+2j,-2,-2-2j}.(7 Marks)
3.

a) In an LTI system the input sequence x(n)={1,1,1}and the impulse response
h(n)={-1,1}.Find the response of the LTI system by using DFT —IDFT
method. (8 Marks)

b) Derive the time reversal property of DFT. (7 Marks)
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PARTB

Question 4 is COMPULSORY and Answer EITHER Question 5 OR Question 6
Each Full Question Carries 15 Marks

a) Design an analog Butterworth filter that has a 2dB pass band attenuation at
a frequency of 20 rad/sec and at least 10dB stop band attenuation at 30rad/sec
(8 marks)

b) Compare FIR and IIR filters. (7 Marks)

5. a) Design a filter with H 4 (e" )=e “BY | —n/4<w<n/4
0 ,m/4< | W | <
Using Hanning window with N=7 . (8 Marks)
b) Explain the relevance of window function and explain each window.
(7 Marks)

a) For the constraints 0.8<|H (e )|<1  , 0<w<0.2zn
|H (e )|<02 ,0.6n<w<n
With T=1sec.Determine system function H(z) for a Butterworth filter
using impulse invariant method. (8 Marks)

b) Explain the bilinear transformation method of IIR filter design
(7 Marks)
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PART C

Question 7 is COMPULSORY and Answer EITHER Question 8 OR Question 9
Each Full Question Carries 20 Marks

a) Obtain the direct form I, direct form I, cascade and parallel form
realization for the system y(n)= —0.1y(n—1)+0.2y(n — 2)+3x(n)+
3.6x(n— 1)+0.6x(n — 2). (12Marks)

b) filter is given by the system function H(z)=1+ (1/3)z* +(1/4) 22 +(1/4) z°®
+(1/3) z* + z°. Implement the filter with minimum number of multipliers.
will the filter have linear phase characteristics? (8 Marks)

8. a) What are the factors involved with finite word length effects in digital
filters. Explain any two effects in detail. (12 Marks)
b) Find the steady state variance of the noise in the output due to

quantization of input for the first order filter y(n)=ay(n-1)+x(n).
(8 Marks)

a) The output signal of an A/D converter is passed through a lowpass filter
with transfer function is given by H(z)=(1-a)z/(z-a) for O<a<l.Find the steady
state output noise power due to quantization at the output of the digital
filter. (12 Marks)
b) List out any two features of a fixed point processor that distinguishes it
from a floating point processor.(8 Marks)
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