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Part A

Answer all questions briefly.
Each question carries 4 marks.

1. Define a causal system with an example.
2. Determine if the system describe by the following input-output equations are linear or

non-linear (i) y (n) = x2 (n) ; (ii) ¥ (W)= x(n) + x(n-1)

. _pugt a iy

. State and prove any two properties of DFT.
4. What are the advantages of FFT over DFT ?
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5. Obtain direct from II structure for filter H (z)=

Explain the shifting properly of z-transform.
What is window ? Classify the different types of window functions ?
Write a note on multiplexed FIR filter realizations.
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Obtain the transfer function for a normalized Butterworth filter of order 2.

10. Derive the impulse invariant transformation of transforming analgg filter to digital filter.
(10 x 4 = 40 marks)

Part B

Answer all questwns
Each ﬁd} questwn ca.r‘g-zes 12 marks.

11. A continuous time system is deScrlhed by}the following input output relationship,

y ©) =T {x(®)} =[sin 6] x (). Determme whether this system is

Turn over




2 G 4.
(1} Memoryless. (ii) Time invariant,
(1) Periodic. (iv) Linear.
(v)y Causal. {v) Stable.
| (6 x 2 = 12 marks)
Or

12. (a) Give the condition of causality of continuous time and discrete time LTI systems in terms of
impulsec responses.

{4 marks)
(b} Find the impulse response of the system described by the difference equation

yiy+ vin -D=x{n)-2x(n-1).
(8 marks)
13, Find the DFT of the sequence x(n]=[1,1,3,3,1, 1,2, 2] using radix 2, DIF-FFT algorithm.
Or
. G (K and H (K} are 6-point DFTs of sequences g (n) and A (n) respectively. The DFT. G (K) is
givenas GIK)« [1+ 7, -2-1+473.2,-1.2 - j24,0,0.9+ j3-1,-0-3 + J1-1}. The sequences g (n)
and & {n) are related by the circular time shift as & (n) - i [n - 1]6. Deteruane 13 i1y, withous
computing the DFT.

15. Draw the cascade and parallel realizations of the following systern function

. (1+lz_l)
Hz)= 4

: T
(l i1 z'"lJ [1 NS g z_2J
2 2 4

16.

Acausal LTI system is H (2) =

&
—= . Obtain the direct form I and direct
9 ]




17.

18.

19.

20.

3

Determine the frequency response of FIR filter if hamming window is used with N = 7.
Or

Design a FIR linear phase filter using Kaiser window to meet the following specifications :

0.99<[He™| <101, 0<|w|<019n

[H (e <001, 0217 <|w]<x

Design a digital Chebyshev I filter that satisfies the following constraints

O.SS]H(w)[ﬁl O<ws<027n
Hw)<02  06rsws<n

Use impulse invariant transformation. B R
Or _
With neat block diagram, explain the architecture of TMS 320 €5X DSP processor. Explain its ke )

features clearly. '
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