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1. !Jetenninﬂ the Nyquist rate & Nyquist
interval for the following signal

system. Determine the digital mltpdut
sequence. |4]
Determine the response of the LTI system

| AT [
K(t}=ES1H {Sﬂn ‘]Tt"_l I"” “,.ilh impU15ﬂ TES[}[}I"ISC h{ﬂ} — [-2—] -Hn} LO
2. An analog system is defined as the input signal x{(n)=10-
x(t)=6 cos 2000 mt+5sin6x10° 12|

nt+10 cos 12%10°nt

Determine the following

(a) What is the Nyquist rate of this
signal?

If the signal is sampled using a
sampling rate of F; = 5000 samples,
what is the discrete time signal
obtained after sampling.

What is the analog signal y(t) that
can be reconstructed using ideal
interpolation. |6]

3. Consider the system in figure below for
implementing a continuous time system
in terms of a discrete time system. Assume
that the input to the C/D converter is band
limited to W, = W,/2 and that the unit

(b)

(€)

5 sin [EJH + 20 cos (m)n.
5

i

Consider a system consisting ol cascade
of two LTI system with frequency
responses

H,(w)=
H.,(w)=- -

I I

I__‘L. I.

b 2w
=
2 2
(a) Determine the overall frequency
response of the system.
Find the difference equation
describing the overall system. |8

(b)

sample TESP'}“SE of the discrete time 2 Decompose the given system function H(Z)
stj:stem is hi[ln]ﬁ— &(n) — 0.95(n — 1). tFItEd in to the minimum phase system and all
the over a gquency responsc o e .
system 6] e _ 1+3z7
pass system H(z) = 4]
x(t)— CD x{o) H(e™) L D — | + 3 fi :
i T -
¥ ! 3. Explain linear phase system. |4]
1. Consider the system in fig. "Unit—TI1°
Im P .. 1. Sketchthe Direct form, cascade and parallel

y—[ €D |- J bic
!

T; s
Assume that the input is band limited,
X (w) = 0 for |w| > 2. 1000

(a) What constraint must be placed on
M,T, & T, in order for y,(t) to be

form network structure (SFG) for the system
described by the LCCD equation as

L3 1 1
'ﬂna—:l-y{n —I‘J—Eﬂn—'_’}+x{n}+3.'~::n—u

116]

.:j-'ﬁri- ' equal to X, J(1). : e i
1. Given a 3 stage lattice filter with reflecti
j;ﬁ} Iff, ==fz 20 kHz & M = 4, find the coefficients K, = 1/4, K, l]fd ;;Emn
"'.}.."},.' il ﬁxpmssmn for y,(t) in terms of x (t). 1/3. Detenmne: the FIR filter coeffi ments.
rLviey [16] for the direct form structure, 18]
2. Determine FIR linear phase and cascade

gt n

realization of the system functions which
1S expressed as H(z) =

Joiayildicn Ege
l+—z + l+—z"' 422
( 5 y A ][+4z +z ]
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The system function of an analog ﬁ"ﬂl
given das

S+ 0.1 'f_|
(S+0.1)° +16 :

H,(S)=

Obtain the system function of the digiy
filter using bilinear transformation whigh

mn

is resonant at W, = s

U

lIse bilinear transformation to convert oy

pass filter, H(s)=— into a high

§° ++/2s +1
pass filter with pass band edge at 100 i

and Fs = 1 KHz. 18]

OR
Design a Chebyshev analog filter wit

maximum passband attenuation of 2.5 &
at Q_= 20 rad/sec and stop band attenuat
of 30 dB at Q_ = 50 rad/sec. o

2. A digital filter has the following frequent

specifications
passband frequency = WP =0.2n
Stop band frequency = W, = 0.31

What are the currespnndmg sper:lf":ﬂ"“;
for pass band and stop band frequent®
in analog domain if

(i) Impulse variance techniqué is lﬂ““l
for designing 5

(ii) Bilinear transformation is uﬁd
designing i
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1. Find the Imear convolution using ¢
convolution of the following s€d

x(n) = {1, 2, 3, 4}, u(m) = {b 23
2. Using Matrix method determiné = ﬂ“f i.'-:'.
point DFT of sequence
X(n) = {0,0,1,1,1,0,0,0}

1. Determine the
sequence using [lef"l=
X(n)= {1,1,1,0,0,1 l,l}

2. Explain tuﬂhmmllx _E 2
alsﬂnmm. A



