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PART A — (10 x 2 = 20 marks)
1. Define LTI system.
2. What is meant by Nyquist rate?
3.  What are the properties of ROC?
4. List the applications of discrete systems.
5.  What is meant by radix 2 FFT?
6.  Define circular convolution.
7.  What is frequency warping?
8. Define phase delay and group delay.
9.  What are the two types of quantization employed in digital system?

10. Sketch the noise probability density functions for rounding?
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12.
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PART B — (5 x 16 = 80 marks)

Verify and explain whether the following impulse responses describe
causal, stable or LTI systems.

Q)  hn)=e""u(n) (4)
(i) h(n)=e"sin(n)u(n). (4)
(i) h(n)=2{6(n-2)+0.56(n-4)}. (4)
() h(n)= COS(%} Thensty, @
0, otherwise
Or

(1) Explain how sampling can be done with an impulse function. Draw
the spectrum of the sampled signal and explain aliasing. (8)

(11) Explain the process of reconstruction of the signal from its samples.

Obtain the impulse response of an ideal reconstruction filter. 8

(1) Find the inverse Z-transform of

X(7) 1

121540527
if (1) ROC:|Z|>1, (2)ROC: |Z]<0.5, (3) BOC: 0.5<|Z|<1. (10)

(i1) Find the Z-Transform of a causal and anti-causal signal, and

comment on their ROC. (6)

Or

Find the Discrete Time Fourier Transform of
i  x(n)=d"~1<a<1 8)
A -M<n<M

i) x(n)=4 " 8
@) ( ) {0, otherwise ®
Derive the DFT for the sequences {1, 1, 2, 2, 3, 3} and compute the
corresponding amplitude and phase spectrum. (16)

Or

(1) List and prove the differentiation and convolution properties of
DFT. (8

(i1) Discuss in detail butterfly operation in DIT and DIF algorithm. (8)
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14.

15.

(a)

(b)

(a)

(b)

(1) Explain the properties of Chebychev filters. (6)

(11) Find the order N and the transfer function of analog Chebychev low
pass filter for the following specification : Pass band ripple 3 dB and
passband cut off frequency 1KHz, stopband attenuation of 16 dB at

stopband frequency of 2 KHz. (10)
Or
(1) Mention the characteristic features of FIR filters. (6)

) €_j3w’ — z <w< f
(if) Design a FIR filter with Hd(efw] _ 4=
T
0, =<lo<x
1

Using Hanning window and N =7. (10)

In the IIR system given below the products are rounded to 4-bits
(including sign bit) H(z)=1/(1-0.352"f1-0.62x"). Find the output
roundoff noise power in

(1)  Direct form realization (8)

(11) Cascade realization. (8

Or

With relevant diagrams explain the architecture and features of
TMS320C54X signal processing chip.
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