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 06EC44
Fourth Semester B.E. Degree Examination, June/July 2013
Signals and Systems

Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting
atleast TWO questions from each part.
N PART - A
1 a. Distinguish between :
i) Even and odd signals
ii) Periodic and non-periodic signals S
iii) Energy and power signals. 5y (06 Marks)
b. Sketch the follgxwmg signals L
x(n)=8&mn)
X(n) =-2u(-n)
x®=@t-Hu®)y
X(t) = 2u(t — 1) — 2u(t — 3).~ o (04 Marks)
C.  For the signal x(n) ={1, 2 3 4}, sketch the 81gnal x(—2n+1). (04 Marks)
d. Determine whether the system y(n) x(n) + 3'u(n +1)is
1) Linear ii) Time — invariant  iii)’ Causal  iv) Memory less  v) Stable. (06 Marks)
2 a. Derive the expression for convolutibnsuih “ (04 Marks)
b. Convolve the signals x;(n) .= 18(n) + 26(11 -l) + 30 (n — 2) + 48( n -3) and
x2(n) = d(n) + 28(n — 1) + 38¢ 1~ 2). o (06 Marks)
¢. State and prove associative property of convolutlcm mtegral. (06 Marks)
d. Find the response y(t) “X(t) * h(t) for the signal x(t) = eat u(t) a > (0 and impulse response
h(t) = u(t). .y (04 Marks)
3 a. For each of the Impulse response listed below, determine wheLher the corresponding system
is 1) Causal i) Memory less iii) Stable. i) h(t) ="l i) h(t) = e tlu(t 1). (06 Marks)
b. Evaluatert;he forced response of the system
Y'(t) +2yt) = e u(t). e (04 Marks)
C. qu(gihe homogeneous difference equation (find natural response) el ’
,,,,,,, y(0) + y(n— 1) + 3y(n -2) = 0 with y(— 1) = — 1 and y(-2) = 1. > (06 Marks)
d. Draw direct for m — I and direct form — I implementations for the system
d}(li(tt) +5y(t) =3x(t). (04 Marks)
4 a. State and prove the following properties of Fourier series
i) Time —shift
ii) Frequency —shift. (06 Marks)
b. Evaluate the DTFs representation for the signal
. [ 4n 10
X(n) =sin| —n |+ cos| —n |+1
21 21
Sketch the magnitude and phase spectra. (08 Marks)
¢. For the signal x(t) = sin wot, find the Fourier series and draw its magnitude spectrum.
(06 Marks)
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PART -B

State and prove the following properties of DTFT

i) Frequency shift

ii) Frequency differentiation. ' (06 Marks)
Find the FT of the following signals

i) x(t)=8(t)

i) x(t)=e™u(t);a>0. (06 Marks)
Find the inverse FT of

) jw +1 o
xX(jw) = {5, (08 Marks)

GW) +5jw +6

Find the impulse response of
2

%y(tmiy(tmy(t) - 2ix(t)+x(t)

By applying Fourier transform and IFT. A (08 Marks)
State and prove sampling theorem for low pass sngnal (08 Marks)
Consider the analog signal x(t) 3 cos SOnt + 10 sin 300mt — cos 100nt. What is the Nyquist
rate for this signal? ‘ (04 Marks)

State and prove :
i) Linearity

i) Differentiation in z — domain, propertles of z- transform. (06 Marks)
Determine the z — transformat1on of o
x(n)={1,2, 3}

x(n) = (2)" u(n)

x(n) =&(n+2)

x(n) =-(3)" u(-n-1). (08 Marks)
Find out the inverse z — transform of ey

1
x(z)=m,RoC:!z}>|4|.

Using power series expansion. (06 Marks)

Find the unilateral z — transform of
x(m)={1,2, 3,4}

ym=a"u(n+1);a<l. (06 Marks)
Find the difference — equation description for a system with transform function :
H()_y(z) S5z+2 '

x(z) z°+3z+2
Consider the system described the difference question y(n) — 0.9y(n — 1) = x(n). Find output
if the input is x(n) = u(n) and the initial condition on the output is y(-1) = 2. (08 Marks)

(06 Marks)
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