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PART A
(Answer all questions; each question carries 3 marhs) Marks

I Define unit step signal. Sketch the signal x(t1 = -Zu(t + 2) (3)

2 Explain any two peculiar characteristics of non-linear systems. (3)

3 What are the conditions under which a periodic signal can be represented by a Fourier (3)

series?

Find the Fourier transform of the rectangular pulse shown below in Fig.l

,-r0ri
Fig.l

Determine the unit impulse response forthe system with transfer function l| 1r1 = ft (3)

List down the conditions under which a polynomial function is said to be positive real. (3)

Determine the transfer function of the Zero Order Hold circuit used for signal (3)

reconstruction.

List down any 3 properties of discrete convolution. ,(3)

State and prove the time reversal property of discrete time Fourier series. (3)

Explain how bilinear transformation can be used to determine the stability of discrete- (3)

time systems.

PART B
(Answer onefull questionfrom each module, each question carries 14 marks)

Module -1
Differentiate between energy and power signals. Determine whether the following (7')

signal, x(t) : e-atu(t) is an energy signal or power signal.
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Evaluate the convolution y(t) = rr(t) * xz(t) where x1(t) = sin 3tu(t) and (7)
r2(t) = 11111 r

Determine the fundamental period of the signal (5)

x(t) = 2cos(l0t+ 1) - sin(4t - 1)

With suitable exampleq differentiate between (9)

(a) Causal and non-causal systems

(b) Static and dynamic systems

(c) Stable and unstable systems

Modulc -2

l3 a) Find the trigonometric Fourier Series for,the signal shown below in Fig.2

-iF O Ir fir 0tr
Fig.2

b) State and prove the differentiation property of Fourier Transform.

14 a) Derive the transfer function ff$ftmt*.hanical system shown below in Fig.3.

T,

T.
Fig.3

b) Determine the zero-input responsc oi a system represented by the differential (5)

equation ff+ 6ry+ 6y(t)= o using l-aplace transform analysis. Assume

that the initial conditions on the syst€rn are y(0) = l,# = 2

(e)

(s)

(e)

F\

Fig.3
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Module -3

l5 a) Determine the overall transfer ftnction using block diagram reduction.

n{r}

Find the range of values of K

stable.

Fig.4

for the closed loop system in below in Fig.5 to rcmain

Fig.5

16 a) Determine the transfer function of the system represented by the SFG using Mason's

Gain Formula.

(s)

(e)b)

(e)

17 a)

b)

(s)

(8)

b)

Fig.6

Check the sability of the system repres€nted by the following characteristic eguation

using Routh stability criterion: sa.+ 2s3 + 8s2 + 4s * 3

Module -4

Determhe the convolutim sum of the trro sequences

x(n) = {1,2,3,L} and h(n) = {1,2,1,-l}
Determine the Z+ramfam of r(n) - slahn u(n). Also, speciff the ROC.

PageSd4
t

(6)



' lmnDT3osrmo4

lE. a) Frythcdiaingeffectins@ddasysterns
b) Firddrcinttr*Z+arnfom of

1
@) = T=Is;=rT6E;a

fortt€ followingthree posiibilities of ROC given as:

. ,,.'$:,:Fl t 1

(i{ lzl < 0.5
r: : ri'r:r.'

tnfi'bs<lzl<1

19 a)

b)

20 a)

(5)

(e)

Modulc -5

A baraSdiscrcte time LTI systcm is described I
y(n)+f;r(n - 1) +lrt" - 2) = x(n)

where xffiUtC y(n) are the inp* and urput of tlrc systeln, respoctivtty.

tlr rrnsfer function H(z) of the systern. Also find thc imFd$ rapemc of

tlre system.

Determine the foricr Transform of the sequencc r(n) = anu(n), lef<1

Obtein tlp Dircct form.Il realiaion for thc systsn dcscribed by fr dtkstrcc cq|ll$on

1171
y(n) + irfr- t) - sy(" -2) = x(n) --+x(n- t) -)x(n=z)

iltty sf fre system dcscribed by the fflowing chrr*cri*ic oqstion, using

"hryl*p4: 221 +723 + toz2 + 1z * t
f *t|
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