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B.E/B.TECH. DEGREE EXAMINATIONS, NOV/DEC-2011
REGULATIONS 2007
THIRD SEMESTER
IT 1201 - SIGNALS AND SYSTEMS
INFORMATION TECHNOLOGY
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks}

1. Sketch the signal x(t} = r(-0.5t +2)

2. A system iz defined by the input-output
relationship y(t) = x (tl/Z), Is this system causal or
noncausal?

3." State Parseval's theorem for continuous time Fourier
series.

State Dirichlet condition.
What are the different forms of realizations?

What is the overall impulse response h(t) when two
systems whose ‘impulse response hy(t) and h,(t) are in
parallel and in series?

State and prove time reversal property of z-transform.
What is the relationship between z-transform and DTFT?

Draw the butterfly diagram for decimation in time
algorithm.

10. Define state of a system.
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PART-B {5x16=80 marks)

Which of the following signals are periodic?
Justify your answers.

@
(i)
@ii)
i)

(]

ai

Find

x,(t) = sin 10m¢
x2(t) = sin 207t
x3(t) = sin31t
x4 () = %, (8) + x3(8)
Or
Examine the following signals are energy

signal; power signals, neither energy nor
power signals.

(@) x(t) = e~3tult)

() x(t) = cost
Sketch the signal x(t)=e™ for an
interval 0 < t < 2. Sample the signal with
a sampling period T=0.2 second and then

sketch the discrete time signal.

the ‘coefficients of the complex

exponential Fourier series for a half-rectified
sine wave, defined by

x(t) =

Asinaot, 0=t/
o Tfsrsm

with x(£) = x{t + Tp)

@

Or
Obtain the inverse Fourier transform of

Pl
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Find the fourier transform of Signum
function.

13. (a) Find the convolution of the following signals
x(t) = 7% u(t));
h(E) =ult+2)

®) @)
(i)

4. @ @®
(i)

Or
A system is defined by the equations

X = ~4x; + 3x, + 6u
X; = =Xy~ Txy, — 6u
Yy, =5x, — 3%, + 2u
Yo =2%; + x5 ~ 2u
Write the equations in standard matrix

form and identify the A, B, C and D
matrices.

Find the initial and final values, if they
exist, of the signal with Laplace

. 5+10
ransfor b B vy
transform given below. 2o

Find the inverse z transform of

x@) = . ROC: |z] > 3

ey
¥

Find the z-transform for the sequence of
samples x(nT) = (%) u{n—4).

Or
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sequence x(n) =4 + 3 sin?

(i}  Find the convolution of the signals using

DTFT.
x(n) = (%)"u(n);
h(n) = (%)"u(n)

15. (@) @) Obtain thé paralle! form realization of (
the discrete time system given by

Y =2ym-1)+ $¥01 -2 = x(n) +
3x(n—1)+2x(n-2)

(i)  Find the state variable matrices A, B, C ¢
and D for the equation

y(n) = 3y(n - 1) - 2y9(n 2) =x(n) +5x(n— 1) + 6x(n—2)
Or

(b) Find the impulse response and step response (1
for the given system

y(n) —gy(n -1) +§y(n ~2)=x(n)





