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Answer ALL questions. ." -
PART A——— (10x2 = 20 marks)
1.. Isthe system y(n) = |x(n)] linear and tirme invariant? J ustify your ansWer.
2.. Define ‘qnit,sa'mple response of a ‘system and_s_tate its si_gnificance., '

3. If x(n) represents the signal and X (w) represents the Discrete Time Fourier
Transform of x{(n), then prove: x(n - k) —L e ™ X(w).

4.  Obtain the circular convolution of x, (n) =1, 2, 3} and x, (n) = {-3,1,- 2}.

Write any two prope1 tles of D;scxete Founer Transfoun

]

6. Obtam the IDFT of the sequence X(k)-{lO ~24j2,-2,-2- 12} usmg

DIT-FFT algorithm.
7.  The most straight forward approach to FIR filter design is to truncate the
impulse response of an ideal IIR filter. Why this is usually an undeswable
. apploach‘?
8. Obtain the transfer finction fbr a riormaiized Butter\vorth filter of order 2.

9. State how a Digital Signal Processor is different from other processc.ors.‘

10. Mention any four applications of Digital Signal Processor.
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PART B — (b x 13 = 65 marks) 14. (a) (1) Realize the IIR system with difference equation
g . ' 1 1 _ . : o :
)+ = — 1D ==y - 2) = xn)-2x(n — 1) + x(n - 2) in cascade
11. (a) @ E\pIam the features of Linear. Time Invauant Causal and Stable y(n) +' yn—1) 3(” ) ‘x(n) : w(n—1) v _ )
Systems. . _ . : (7) and par a]lel form. ' : (7}
(i) - A-Digital - System is characterized by the dlffexence equation -(i1)  -Determine H(z) for Chebyshev flltel satlsfymg the following
y(n) = x(n) - 0.5y (n ~ 1)+ 0.25x(n —1). Check -the system for - specifications. _ S _
Linearity, Time invariance Causaljﬂ;y and Stability. - (6) 0.8 < | He' iw )| < 1' for 0 < o < O.Zfr )
or _
: , - C !H(eﬁ”)[<02f01 062’[<(t}<ﬂ'
(b) (i) . Explain the process of converting an analog signal to discrete time . ' ' L
discrete amplitude Si'gllal with necessary. diagrams (7 . Assume T =0. 1 sec. Apply b11mea1 tlansformatmn method (6)
_ (i) -A szgna] x(t) = sin c(50:rnf) is sampled at a rate of 20 Hz, 50 Hz and _ N _ 01 TR
o 75 Ha. ‘For each of these tluee cases, explam 1f you can recover the BRI N . o ' o
e "31gnal 1(t) fmm the sample d si nal T _ Loey (o) (1)  Design a hlgh pass flltel usmg Hammmg w1_nd0w w1th a
_ o = 8 BT —— Sl : -~ cut- offﬁequency of 1. 21ad1anslsec and N=9. = (7)
2. (@, @ "“State and e\plam any fcn,u plopeltles of Z t1ansfo1m R _'(8_)' RREE R 1Y) '_Summanze the factors that de01de the (,hmce of wmdow in
L O FIR filter design using wmdowmg techniques. ‘Also csmpale
- (ii) -Evaluate the flequency 1esponse of the system descnbed by the S 'the meuts and demeuts ofwmdowmg technlques )
AT system functwn o PRI AERREENERPECERIA ' _-
"'-1 S e i _'_1_5. () _Sketch the block dlaglam of typlcal dlgltal s1gnal plocessm and explam
H(z)—f“o“_‘?- ) .- thefunctionalelements. . . - .0 o - (13)
Or _ .
- - - i f a DSP ith
(b)) (@ Determine the pole-zero plot for the system described by the™ . ; ‘ . ® - ® i&;ﬁ;ﬁ: the dlfferent add1sss1ng fonnats.o : procsssor w1(7)
difference equation y(n)wz y(n ﬂl)+§ y(n —2): t(n)—x(n - 1). (8) R T I (if) nghhght the features of a commercial dlgltal 31gnal processor.  (6)
@) Pxove that a system havmg system functlon H (z) is stable if and - PART C — (1x 15 =15 malks)
" only if alI poles of H (z) are inside the umt circle. - (B) SIS IR . :
— 16, (a). . Explain how digital signal - plocessms can_be . “used to implement
- 13 (a) (@) Coipute the 2N point DET of y(n) in terms of X(k) where X(k) ' (' . CB;g:sdmal Signal Processing Algonth.ms with a case study of your
is the N-point DFT of the sequence x(n), 0 <n < N - : (5) -
0 Or
(i1) Compute the DFT of the three point sequence x(n) ={2,1,1}.. (4) S _ _
.. _ L . : S st a DSP Architecture required for a DSP device to implement each
(ii) When X(k) is the DFT of an N-point sequence A(n), prove th‘at () Ofl-l f}i{: following 4 o
X(k) is real and even,. when x(n) is real and even. (4 @ IR filter
. Or (i) 8 point DIT FFT.
"~ (b} (i)- “Compute ‘the DFT sequence for the following sequence using
' Radix-2 decimation-in-frequency FFT algorithm. (9
X(n) ={1,2,2,1,1,2,2,1}. '
(i) Indicate how inverse DFT can be computed by using FFT
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