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The figures in the margin indicate
Jull marks for the qQuestions,

Answer any Sfive questions.

(@) Find the impulse réesponse hfn) for each
of the causal, discrete-time LTI systems
satisfying the following difference
€quations and also indicate whether
each system is FIR or IIR system :

S+5+5

@) y)=x(n)-2x (n-2)+x(n - 3)
@ yln)+2y(n - 1)=x(n)+x(n-1)
(W) y{n)- 05y(n-2)=2x (n)-x(n-2)

(b) Why is folding operation necessary in
linear convolution ? S
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2. Discuss and develop the theory behind (@ ‘Prewarp’ the parameter ‘a’ and
Decimation in time (DIT) radix-2 FFT perform the bilinear transformation to
algorithm. Choose N=8. 20 obtain the digital system function ‘H(z)

from the analog design. What is the

3. Show that the analog transfer function gain at dc ? At what frequency (real

b.s valued) is the response zero ? Give an
?S@umn+vm+bm ; b>0 expression for the 3dB radian
h Eorrai 0 itud ith frequency. How many samples are there

vl S _u_mmm‘BmmEC fr wmmﬁob.mo ki in the unit sample time domain
_T.QCOV_H_EQC.OV_H 0 and |Ha(j) =1. response before it has decayed to (1/e)
Determine the frequencies £ and 2, at of its initial value ?
which the gain is 3dB below the maximum
¥ S. (a) Determine the lowest order of a transfer
value.of 4B ood..om@ onding to £,. Show function Ha(s) having maximally flat
that 2,=,/02.0, . The difference Abmlb_vﬁ@x\ﬁ M low-pass characteristics with a 148
called the 3dB bandwidth of the bandpgss’” / % cut-off frequency of 1kHz and a
transfer function. Hence show ‘that , minimum  attenuation of 40dB at
i = _ 40 kHz. 10
L B Design a digital LPF (Butterworth) us;
A esign a di utterworth) usin

4. In the given vﬁoEmB.. the nUmHmnﬁwwon@,_,@W/! - () MBEMMo wbm_m&mbﬁ La@_oa to Bovoﬁ E‘_m
analog and digital implementation .on, .mm?.,;_f, following specifications - 10
single-pole low-pass analog system will be ™. " Lo
reviewed : 20 (i) Passband edge frequency
Ha(s)=—— = ha(t)= ™ (normalised) b D sind

S i (i) Stopband edge frequency
() What is the gain at dc ? At what radian = 275 kHz
frequency is the analog frequency 3dB
down from its dc value ? At what (iii) Passband ripple < 0-5dB
frequency is the analog frequency v
response zero ? At what time has the (v) Stopband attenuation > 15dB
analog impulse response decayed to Sampling frequency is 10kHz.
(1/€) of its initial value ?
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6. A causal discrete time LTI system is:
described by

¥)-Sy(n-1r2y(-2)=x(@) ;

where x(n) and y(n) are the input and the
output of the system respectively.

() Find the system function H(z).

: 7

(i) Find the impulse response hfn) of
the system. 7

(iii) Find the step response S(n) of the
system. Al 6
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