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PART A
Answer any two questions, each carries 15 marks

i a) Determine whether the signal x[a]=1*slglf?*i) is petiodic' Find the

fundamental period if it is periodic.

b) For the signal .(rJ shown below:

i) Sketch f(3-2t)
ii) Find the energy of the signal f(Q.

Marks

(2)

(7)

2a)

Check whether the following systems are linear and stable'

(D Y{r} : €:{tl
(ii) Yta.] = rtrs- 1l

Let f{t} : ?{u{r} - r'{t - ?}} and s{t} : *'{"{* - o,{t - 2}J

(i) Sketch the tunctions f(t) arfi g(t)
(ii) Compute f(t)*g(t). Here * denotes convolution'

Define the cross correlation function A.y G) for two signals r{t} and y{t}. What

is its connection with convolution?

(2)

(7)

(2)

consider an LTI system with impulse lesponse ftltt] : er[n]. Detennine

stability and causality of this system.

Find the convolution of a signal xW: {1, -1"1" -r} with itself'

the (4)

(6)

l^

Check whether the system described by the input output relationship y[n] : x'[n] (3)

is time invariant.

Determine the Power and energY

energy/power signals.

(i) x{t} = As*r{fit}
(ii) xlnl = u.[n]

of the following signals. Classiff them as (6)

Name:

(6)
c)

b)

c)

3a)

b)

c)

rc
a\?
sJ:
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PART B
Answer any two questions, each carries 15 narlss

4 a) Determine the exponential Fourier series representation of half wave rectified (10)

sine wave as shown in the fizure below.

b) State and prove the Parseval's theorem for continuous time Fourier transforms. (5)

a) Let f(t) be a signal with the spectrum as shown below.

rad s-t (2)

b)

6a)

(i) What is the Nyquist frequency (in Hz) of the signal f(t)? (6)
(ii) Suppose the signal is sampled by an impulse train

Sr"{4 - It-* 6{t - *tr} where T is the sampling period and Fs is

the sampling frequency. Sketch the spectrum of the sampled signals

with (A) Fs = 200 Hz and (B) Fs=400 Hz. (1)

(iii)Specify whether the original signal can be recovered from samples in each

case (Fs:200 Hz and Fs=400 Hz).

An LTI system has h(t) such that f,{h(t)}: H(s) --*, Re{s}> --l. Determine (6)

the system output y(t) if the input is x(t) : fg-r12 + ze-rl3) u{r).
Find the Laplace transform and ROC of the following signals. (9)

(i) e-*lal,c > 0
(ii) sin{arot * b}e-Eu{r} 

", 
h rea,lnurn&ers

Let F(a{: r{fit}}. Determine the Fourier transform of'tr(t}: f{at-b}in (6)

terms of F{lrl)where c * 0, a, breal. Handle the cases for a} Asxdo{ 0

separately.

PART C

b)
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Answer anytwo questions, each cawies 20 marks
Find the Z transform and ROC of the following signals.

(i) x[n] : ?orr[rr]

(ii) a[n]

Pages:3

7a) (5)

(6)

(4)

b) Pole zero plot for Z transform X(z) of a discrete time signal xfn] shown below.

Determine the ROC in each of the followins cases.

(i) x[n] is right sided

(ii) Fourier transform of x[n] converges

(iii)x[n] is left sided

c) Determine the DTFS coeffrcients for the discrete time signal
r a ,3ran- .?tttz-xlnl=cost-l J+ srn[;J

(e)

Also plot the magnitude and phase spectra.

8 a) Consider a LTI system characterised by input output relationship

r a 1 . 1 -.y[n] -;rt" - 1l : r["] + ; x[ru - r] e)
(i) Compute the system function H(z). (2)

(ii) Sketch the possible ROCs for H(z).
(iii)Compute the impulse response h[n] if it is known that impulse response is (4)

left sided.

Consider a system with impulse response h[n] = (0.5)" u[n].
(i) Determine the system function H(er*) ' (4)

(ii) If the input x[n] = gos(?,determine the output y[n]. (8)

List any four properties of Z-transform, state and prove the convolution properfy (10)

of Z transforms.

x[n * 2] e]"".

d) Determine the DTFT of the signal x[n]=u1r1-u[n-N]
****

A signal x{rl} has DTFT X(ei*) : ;;},lal<l. Determine the DTFT of

b)

9a)

c)
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