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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.

LB,

THIRD SEMESTER
ELECTRONICS AND COMMUNICATION ENGINEERING
EC 35 — SIGNALS AND SYSTEMS
(REGULATIONS 2008)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Define : continuous time and discrete time unit impulse function.
2. Determine the system described by y[n]=x[-n] is causal or not.
3. List the Dirichlet conditions and state its importance.
4. If a signal x(¢) is two sided, what would be the ROC of its Laplace transform?

5.  Let two systems with their impulse responses () and h,(t) are connected in
parallel. Then find the equivalent impulse response of the resultant system.

6.  Define : Transfer function and relate input and output of a system with it.

7.  Find the sampling rate to sample the signal x(¢) =2cos(4007¢t)+4sin(2007¢)
from which the signal can be uniquely reconstructed.

8.  What are poles and zeros of a function X(s)?

9. If a systems impulse response is J[n], then find out whether the system is
stable and causal.

10. How will you get Discrete Time Fourier Transform (DTFT) from Z-transform?
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PART B — (56 x 16 = 80 marks)

Classify the following signals under their symmetry, periodicity : (8)
@ x@)=sin(1007t+7x/4) :
(1) x[n]=sin(n/4)-cos(nz/4).

Also find whether the signal &(t) =sin (1007t + x/4) is an energy

or power signal. » )]
Or

Classify the following systems under their linearity, time invariance,
causal, stability : '

D) y®O=x@®+tx@®)

(i) y[n]=sin (x[n)).

(i) State and prove Parseval's theorem for a continuous time
 non-periodic signal. '

(ii) Find the Fourier transform of x(¢) = 2e % cos (a)(,g) u(t), |la|>0.

(i) Find the different time domain signal which will have same
X(s) = —g—&@——— by defining their ROCs.
(" +45+3) v
v (i) Find the inverse Laplace transform of X(s) ::-——;9—'?—":—1—:}2—,
(s*+4s5+13)

" Re{s}>0.

A LTI system produces the output y(t)= 2¢ 3 u(@) for the input
x() =u(?) . Then find it’s output for the signal x(¢) =e™" u(t).

Or

If a LTI system produces the output y(¢) =cos(wyt+7/4) for the input

x(t) =sin(wyt) for —co < @, < . Then draw the system’s magnitude and

phase response. Also find it’s impulse response.
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Find the DTFT of (i) x[n]=a "u[n], (i) x[n]=a™™, (i) x[n]=a™,

0<n<4 and zero elsewhere, |a|>1. : (5+6+15)
Or
; =2 -4
() Find the inverse Laplace transform of X(z)=‘2tZ *32 )
(z°+4z+3)
(2> 0.
(i) Let X(2)= m Find x[n], while it is right sided / left
g —Oo2 :

sided. Apply the power series expansion method.

A causal discrete time system is described by
8y[n]-6y[n-1]+y[n-2]=8x[n].
Find its (i) frequency response (ii) output y[n] for x[n]=cos(nz/2).
Or

A discrete time LTI system produces y[n]=2(1/3)" u[n], when the input
x[n]=uln]. Then find the system’s (i) impulse response and (ii) output

for the input x[n]=(1/2)" u[n].





