50, will be treated as malpractice.

flmportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fourth Semester B.E. Degree Examn’fa‘tmn Feb./Mar. 2022

Signals and Sy’gtem

Time: 3 hrs.
Note: Answer any FIVE full questions, c

or power of the s1gnal

n .
1)x(n)=410- n 5ﬁn<10
0 ¢ otherwme

i) x(t) = 5 gos (m) —0<t<o, (08 Marks)
c. A signal(t) is defined by
e 2t 4<t<5
] -4<t<4
x(t)= PO
0 otherwisec.. ) _
Determine mgnal y(t) & d( ) . Also find th&energy of sxgnal y(i)=.- d);?) (06 Marks)

2 a. Explain the 1mportant elementaryl_s fials with smtable écxpressmns and waveforms,

(05 Marks)
b. The sy ms given below haVc mput x(t) or x(n).__and output y(t) or y(n) respectively.
Determine whether each 0 Jl'f is stable, causal, lincar.
1) y(n)=logw(x@)) <
Ay y() =cos(x(®) o

il y(t)=x[%) 4 ' (09 Matks)

dibm s

€. Determine whethf:r the following sig als are periodic. If so find their fundamental period.
i) x(t) = cos(2t) o+ sin(3t)

ii) x(n) =cos[i?5—rm]. yes (06 Marks)
Module-2
3 a Foran LTI system charactenzed by impulse response h[n] = B"u[n], 0 < B < 1, find the
output of the sy’sgexn for input x[n] given by x[n] = a"[u[n] — u[n -10]]. (08 Marks)
b. State and prove e the associative property and distributive properties of convolution integral.
(08 Marks)
€. Let theﬂmpulse response of a LTI system be h(t) = o(t — a). Determine the output of this
system m response to any input x(t). (04 Marks)
1of3
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) OR
Convolute x(t) = u(t) — u(t— 2) with signal h(t) = u(t - 1) -u(t—3). (10 Marks)
Convolve x(n)= {l, 2 —%, 1} and h(n) = {1, (T),l}usmg graphical method. (05 Marks)
Derive the equation of convolution sum. " P (05 Marks)
Modiile-3 -

Determine whether the systems described by the followmg impulse responses are stable,
causal and memoryless 1) h(n) =(2)" u(n) i) h(t) = €' u (-1=t). (08 Marks)

State linearity, time shift and com_ ution properties of Dlscrfrté;Tnne Fourier Series.
(03 Marks)

Evaluate the Fourier series rep?esentatlon of the mgnal_x(t) = sin(2x t) + cos(3x t). Also

sketch the magnitude and phase spectra. (09 Marks)
?;?_g,a
A OR )
Consider the mtercormectlon of LTI system_ deplcted in Fig.Q6(a). The impulse response of
each system 1s gwen by (08 Marks)

L0 Fig. Q6(a) '
Find the impulse respome of the overall system; h[n]. (04 Marks)
Find the unit step rcsp&nse for the LTI system,represented by the following responses

i) h(n) = (3)" u _,(n-’—2‘> i) h(t)-e""

State and prove the followfhg__pfopemes of Dlscreté Time Fourier transform.
i) Time shift property % W e

i =-'-r:"°if) Parseval’s theorem_ i (08 Marks)
5. Determine the tlme domam signal x(t) con'espondmg to X(jw)= EIJ?DO_J‘% (06 Marks)
Evaluate the DTFT of the signal: x(n) = (2) u(n — 4). Sketch its magnitude and phase
response. _ (06 Marks)

OR

Using the appropriate pr&ﬁéﬂies, find the DTFT of the signal x(n) = sin(&n}(-jﬂ u(n—1).

= (08 Marks)
State sampling, theorem Determine the Nyquist sampling rate and Nyquist sampling interval
for 1) x(t) = 1___\+ cos (2000nt) + sin (4000mt) i) x(t) = 256%™, (06 Marks)
Evaluate the Fourier transform of the following signals
1) x(t) ‘“‘ému(t) a>0 ii)x(t) = 8(t). Draw the spectrum. (06 Marks)

20f3
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- Module-5
List the pmpertles of Reglon Of Convergence (ROC)% (04 Marks)

following signals :

1) x(n)= { )u(—n ])+( )u(n) %%

i) x(n) =n.s'm(-g- n]u(—n).

Find the inverse Z transfo

(08 Marks)

with the following

(08 Marks)

(08 Marks)



