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10.

B.E/B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
FOURTH SEMESTER
ECE ‘
EC 1252 — SIGNALS AND SYSTEMS
. (REGULATIONS 2007)

Maximum : 100 marks
Answer ALL questions. |
PART A — (10 x 2 = 20 marks)

Consider a periodic square with 40% duty cycle. Determine whether the signal
is power signal or not.

Differentiate causal and recursive systems.

Find the Fourier transform ofe *u(-t).|a| < 0.

If a signal x(¢) is right sided, what would be the ROC of its Laplace transform?

Let two systems with their impulse responses hl(t) and h2(¢) are connected in
cascade. Then find the equivalent impulse response of the resultant system.

Let a system transfer function has ROC = -1 < Re {8} < 2. Then identify
whether the system is stable and causal. :

Find the Nyquist rate to sample the signal x(¢) = 2c0s(400 = t) +4sin (200 2£).

If a signal has Z-transform X(z)=2z +2* and its ROC includes unit circle.
Then find its Discrete Timé Fourier transform (DTFT).

Draw the schematic of parallel form realization of a system with transfer
function H (2).

Write the advantage of Direct form Il realization over Direct form I realization.
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PART B — (5 x 16 = 80 marks)
(i) Find the first order differentiation of the following signal and Draw

it. Also classifv under symmetry, periodicity 4+2+2)
x(t)=r(t)4r(t—1) +u (t-2) : :

(ii) Identify the condition for the signal x[n]=a"uln] to be an energy
signal. (8)

Or

Classify the follo;wing systems under their linearity, time invariance,
causal, stability :

1)  y(t)=sin(x(2)) (i) ylnl=0.25x[n -1]
(i) Find the Fourier transform of x(t)u = sin(22Wt) (= Wt).
(i) Let a real periodic signal has zero DC, Fourier series coefficients
" cn=n, for n = 1, 2 and zero for other positive values of n. Then find
the periodic signal.
Or

A continuous time LTI system is described by y"(¢)+ y'(¢) — 2y(¢) = x(¢).
Then Find its output for the input x(¢) =& (¢) when the system is
(i) causal, (ii) stable, (iii) neither stable nor causal

Derive the spectrum of the sampled signal and derive condition for zero
aliasing and explain its reconstruction to get original signal. Derive the
impulse response of the reconstruction filter
Or
Find the inverse Z-transform of |
() X@=@)MNzz-1)(z2-2)), |z|>2
() X(z2)=(22%-522+2z+3)(22-32+2),|z|<1.
(i) Find the DTFTof (n®? +1)a™u [nl], |la|>1

(ii)) Find the inverse DTFT of X(Q)=1, for |Q|<W and zero for
W<|Q|27n.Andplot for W =7n/4.

Or

A causal discrete time system is described by
8y [n] —6yin —11+y [n —2] = 8x[n]. Then find its (i) impulse response

(ii) step response.
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@)  Hyz) =(z2 -1)/(22* —-éz+1)
(i) H,(z)=1/H,(2).
Use direct form-I and Direct form-II structures.

Or

(b) Realise the LTI systems described by H(z) its system function with
(i) Cascade (ii) Parallel structures, were

H(z)=(622 -5z +1)/(42% -5z + 1).





