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1. Attempt any two of the following: %
a.  With illustration, explain shifting, folding and time scaling operatii/c’@’on discrete-time

A

How are continuous and discrete time systems classified? Explaiﬁ?
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: / Total Marks: 75.\
N. B.: (1) All questions are compulsory. i ®
(2) Make suitable assumptions wherever necessary and state the assumptions miade.
(3) Answers to the same question must be written together. ('\?‘
(4) Numbers to the right indicate marks. )
(5) Draw neat labeled diagrams wherever necessary. \c?
(6) Use of Non-programmable calculators is allowed. C\
v
0 10

b.
c. Determine the inverse Fourier transform of the spectrum shown in fig. f
~
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d.  Find the Fourier transform of f (t) «-‘9 t cos at and f (t) = e~ %fsinbt
2. Attempt gny fwo of the followiny: 10
a.  Find the Laplace transform %t;lhk following functions
. 1—e :
@ f@&) == N
G f(t) = cos¥3t '
- PN . .

Derive from the prinipals, the laplace transform of a unit step/function. 'Hf:nce or
b. otherwise determiqe the Laplace transform of a unit ramp function and a unit impulse

function L
c. IFL{fi(®)}= \Fx\(;) and L{ f2(t)} = Fa(s), show that L{ fi(t) . f2(t)} = Fi(s) . Fa(s)
d. Discuss initial'value and final value theorem in Laplace transform domain. '
3. Attemgi:.‘.ﬁy_bﬂ of the following: 10
a. A system has an impulse response h(n) = {1,2,3} and output response

y( 7) = {1,1,2,—1,3}.Determine the input sequence x(n).

Dafin i i - ion of led signals.
b. Dafine and explain cross-correlation and auto-correlation of samp gn
c. (\UJsing residue method find the inverse z-transform of

\ v
O = ——— - ROC:|z|>05
) .X(Z) (z—0.25)(z—0.5)’ o
\(\\/d Using convolution find x(n) if X(z) is given by:
a X@) 1
Z) = 1__ 1,
o (1-3)(+327)
[TURN OVER
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4. Attempt any two of the following: : \ﬂ'/
a. Explain the Paley — Wiener criteria. & o
b. The discrete time systems are represented by the following differen %\/)
wh‘lch x(n) is input and y(n) is output. . “ éq‘%t e
iy =3y*(n—1)-nx(n—1) — 2x(n + 1) and N\
A:'leth y() =x(n+1) -3x(n) +x(n-1);n=0 AQ
I rmise o o ek s i S s
. m whose input x(n) and t
through the second order difference equauon oput(®) Sl e
1 | ¢
y(n) — —y(n 1) - y(n 2)X x(n)
Determine the step response for the system. Q)
d. Find the convolution of the two signals 4o
x(n) = u(n) and h(n) = a"ufn), ROC: |a| < Lin = 0"‘(\’
5. Attempt any two of the following: \O ~ 10
a. Find the circular periodic contvolution usmgiDFT and IDFT of the two sequences:
x(n) = {1122)andh(n) {1,293,4 N\
b. Derive the DFT for the sample-data seq’f\ncc x(n) = {1,1,2,2,3,3} and compute the
~ comesponding amplitude and phase’spg Sctrum.
c. Find the discrete time Fourier tra:nsto*m forthe following finite duration sequence of
_. length L:
B x(m) =A for0<n<L-1 Ar\/
‘ =0 otherwise. e
Also find the inverse DTRIMS verify x(n) forL53and A=1V.
d.  Find the 4-point DFT g*,{/me sequence X(11) = COS % .
‘0
’\ .
6. Attempt any two obthe following: 10

a. Designan analo*'zBPF to satisfy the following specifications:
(i) 3 dB upper? "4 lower cut-off frequencies are 100 Hz and 3.8/kHz
(ii) stop band attenuation of 20 dB at 20 Hz and 8 kHz. .
(iii) No 1{_12016 with both passband and stopband. ‘

b. Alowgass filter has the desu'ed response as given below :

oy =g~ J30 0<w <__
Hi(Z9)

o =0 - < w < T . .
Tetermine the ﬁltcr coefficient h(n) for M=7,using Type-1 frequency sampling
¢ technique.

> Design a bandpass filter to pass frequencies in .thc range 1-2 rad/sec using Hanning

0 dow N =5. '
O\\ ’ d. »I‘)lilgn a digital Chebyshev filter to satisfy the constrains
\\ 0707 < |HE™) | =1, 0<w < 02m

\H(ef“’) <0.1, 05T Sw S
Using bilinear transformanon and assuming T = 1s.

[TURN OVER
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network. Assume zero current through inductor L and zero voltag

before switching.

c. For a low pass RC network, R=1MQ and C=1 pF. De

Attempt arny three of the following:
State and prove that convolution theorem for Fourier transform.
In the parallel RL.C circuit. Io=5 A,L=0.2H,C=2Fand R=0.5 Q. Swiic
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! - I S is opened
at ime t=0. Obtain the complete particular solution for the voltage v(t) acg\o’ss the parallel

zzﬁross capacitor C

termine the output response for

n in the range 0 < n < 3 when input has a step response of magniture 2 V and the
sampling frequency f; = 50 Hz. X
d. Distinguish between IIR and FIR systems.
e. An FIR digital filter has the unit impulse response sequence,

the output sequence in response to the input sequencg
x(n) =-{3,0,-2,0,2,1,0,-2,-1,0} using the overlap-ad
f  Design a Finite Impulse Respo

\-/~

“COnvo
-~

AN

s h(n) ={2,2,1}. Determine

sampling rate of 4kHz with eleven samples usitig?Fouﬂcr series.

VvJ-Con.971-16.

! lution method.
nse low pass filtef with a cut-off frequency of 1kHz and

F
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