Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN o 4 1SEC44

Fourth Semester B.E. Degree Examination; ﬁec.ZOlS/Jan.2019
Signals and Systems

Time: 3 hrs. ; ~ Max. Marks: 80
Note: Answer any FIVE full questions, chi;’"fi’sing one full question from each module.
Module-l ,
1 a. Define a 51gna1 and a system. Explam any two propertles ofa system (06 Marks)

1) x(t)-u(l-t)
1)  x(t)-[ut)—ut-1]
) x(t)-o(t-3/2). °
v)  x(t)-[u(t+ D =u(t)]
V) x(D-u(t=1y

(10 Marks)

OR

2 a. Distinguish betwéen 4
i) Energy and power signal »
i) Even and odd signal & @ (04 Marks)
b. Determine whether the contmuous - tlme signal
x(t) = x1(t) + x2(t) + x3(t) is perIOdlc or not. If periodic find the fundamental period. Where

xi(t), Xz(t) and x3(t) have periods of 8/3, 1.26 and \/5 respectwely (06 Marks)

€. For the following system, determine whether the system is
(1) Linear (ii) Time — invariant ?(m) Memory less and  (iv) Causal.
y(t) = " (06 Marks)
: . Module-2
3 a. Determine the convolutlon sum of the given sequence

x(n) = { L2y3,1 }and h(n) = { 1, % 1L,-1 } (04 Marks) -
b.  Evaluate the discrete timé’“Cbnvolution sum given and also plot the output y(n)

y(n) = [%) ‘u(n—2)*u(n) (06 Marks)

c. For the system ‘with impulse response shown, determine whether the system in stable,

memory less an& causal h(t) = ¢, (06 Marks)
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OR

Compute the o/p y(t) for an continuous time LTI system whose impulse response h(t) and its
input x(t) are given by
h(t) = e+ u(t) n°,
x(t) =u(t) —u(t—2) ' (10 Marks)
Prove the following convolution propertles of nnpulse function

1) x(t) * o(t) = x(t)

1) x(t) * o (t —to) = x(t —to)

i) x(t) * o (t +to) = x(t + to) et X (06 Marks)
Module-3
Find the overall impulse response of a cascade of two systems having identical impulse
responses h(t) = 2[u(t) —u(t — 1)] (06 Marks)
Find the unit step response of the following system given by their impulse response
h(n) = (%} -u(n) ‘ (04 Marks)
State the condition for the Fourier series to exist. Also prove the convergence condition
(Absolute Integrability) g (06 Marks)
OR

Prove the followmg properties of Founer series:
i) “Convolution property Ay
1) Parasevals relatlonshlp (04 Marks)

Determine the Fourier — serles of the signal x(t) 3Cos(2 g] Piet the magnitude and

phase spectra. ‘ €3 (06 Marks)
Show that if x(n) is real and even, 1ts Founer coefficient z are real. Hence find the DTFS
coefficients for the signal

= Z o[n—-2p] N (06 Marks)

~ ' Module-d4
State and prove the following properties of Fourier transform :
1)  Frequency shift property

“w._ii)  Differentiation in time property (04 Marks)
."Find the Fourier transform of

x(t) = e™u(t). Also plot magnltude and phase spectra. (06 Marks)
For the rectangular pulse shown 1 n Fig Q7(c), Evaluate the Fourier Transform and draw its
Spectrum By , (06 Marks)

- A ACE)

A
>t
-y 6 T
Fig Q7(c)
20f3




10

15EC44

OR RS,
Determine the DTFT of the following signal and draw its spectrum.

x(n) = [ljn ‘u(n—4)

Define the DTFT of a signal. Establish the relatlon between DTFT and z-transform.

,,,,,, (05 Marks)
Find the NyQuist rate and Nyquist 1nterval for the following 51gna1
x(t) =5 Cos1000 zt + 2Sin 5007rt , ‘ (05 Marks)

(06 Marks)

Describe the properties of Region of convergence and sketch the ROC of two sided, right
sided and left sided sequence. A (08 Marks)
Determine the z-transfer of

() x[n] = —u[-n~1]+(-;~]n'u<n>

¢ 1 |
(i) x[n]= (Ej

Find the ROC and pole zero locations of x6z). (08 Marks)
OR

Find the inverse z — transform of

x(z)=— 2T A A >3 1. (08 Marks)

(z-3)(z-D)(z-2)
A discrete LTI system is characterized by the difference equatlon
ym) =y(n-1)*y@-2)+x@n-1)_ -
i)  Find the system function H(z)
11)  Plot poles and zeros of H(z)
iii) Indicate the ROC of system is stable and causal
iv) Determine the impulse response of the stable system. (08 Marks)

* ok ok ok ok
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