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PART A

Answer any twofull questions, each carries 15 marks' Marks

I a) Determine if the following signals are energy signals, power signals or neither' (6)

calculate the Energy and Total average power for all signals.

(i) "(t)= 
(-o's) u(t;

(ii) x(t) = lsin(Qot+o )

(iii) xtnl =ulnl

b) Find

(i) x(r)*n(f , where x(r; = en'u(t) and tr(t) = e"'u(-t), a > 0

(ii)Given x[nl:l,n>0 /l\o /l\n-l

: o,n < o 
"no 

t'[n] ='[;,} "1"1-z\1) 
ulnl 

,

rina l* /trl, where Y[ nl = x{nl* hln]
f

Here * rePresents convolution'

c) Check whether the given signals are periodic. If so, compute the period'

x(r):*.fLr)*rioflr)
(i) 

\-/ -\3) \4)

' (t') "[o]: 
sin2n

2 a') Determine whether the following systems are

c) causal, b) stable, c) linear, d) time invariant e) memoryless

(i)Ylnl:ulnl+b

1i1 
r(r) = v'(r)cos(Q"t)

.1,

y(t)= f ,Ala"
(iii) l*

(6)

(3)

(e)

Page I of3



02OmEC202052005

(8)

(7)

3a)

b)

b) 
compute and plot the autocorrelation of the signal 'r(t): lcos(Qor*0 ), *h".. 0 i, (6)

a constant between 0 and 2r

Find the convolution between the signals xt (t) : e-Z'u(t) & xr(t) : u(t + 2)

Find the ou@ut of a discrete LTI system described by the impulse response

hlnl:|z - 4 2l,to the input x[nJ =lI2 3 2I]

PART B

Answer any twofull questions, each canies 15 marks.

4 a) Determine the Complex exponential Fourier series of the wave shown in figure.

-4T" -Ts Ts 4T. t

b) Obtain the Laplace transform of the following signals, indicating the region of (6)

convergence (ROC).

(;) x0) = e-z' u(t)+ e-3' u(t)

(r;) 
"ttl 

: e2' u(-t)+e-t' u1t7

(iii)rtrl = e?' u(t) + e-t' u(-t)

5a)

(e)T

Find the Fourier Transform of the gaussian pulse x(t) = e-" ,V f' Plot the signal and

its spectrum.

Explain the relationship between the Fourier transform & Laplace transform.

State the sampling theorem for a low pass signal. What is aliasing?

* x4)--w!gs"X,(s) - s'-tx(0-) - s'-2x'(0-) +....... - r'-'(0 .)
Show that dtn ' \ 2

where x,(s)is the unilateral Laplace Transform of r(r), 
r(')(0-) =#tOll'-o- 

un6 0-

an arbitrarily small negative quantity.

(r2)

(3)

(6)

(e)

b)

6a)

b)

Page 2 of3



,F

06ff3gffiffi2ffi

PART C

A*w ery we N q@iws, €e* &rrfuz$ wk

7 a\ Cofiqp*e tlrc z-Transfonn of the folhrirg'sequ€ncs.

(i) x[n] =nan-tufnl
(A)da] = a'*tufn+ll

St*c dr prrpe*ies of the Regign of Convergencc, {ROC) of z-tanefsm.

x(z)-'?*4,14'o
Find fu invelse e-transform of z' + 4z +3 -I I

t6)

b)

c)

(5)

(e)

8a) rr\' (10)
2l * I "ttt'f*r{nl 

* r[n]'
Tlre erput .rtrl of a discrefe LTI system is \r/ Ffud

(i) fonpulse rcspons }{zl of t}rc syst€nl

dnt=f*)""r,f
(ii) otrWt of the systan for \ 4 / 

.

b) /l\" (10)
hlnl: [ ;l ulnl

Coa*i@,adi*n# tisrc Lfi systemwith' \z I . Us DTFT to &ermi*
1?\t

' xlnl=lilrt"t
the rcsponse of the sys*em wtsr excitta with an input \ 4 /

\

9 a) Fid&e DTFT ofd**tr4*l-4'Flrl tS)

b) yi4-lyfn-11=.r[z]+1tf'-,t 02)
Consifuthediscrete LTlsystern 

-- - 2'- 2 - -.Determine

(D rrre frqmy response of the s)'stem 
H ("*)

(iD Impulse ry sftlp sptern ft[z]

ln\' ttnJ = cosl ;n I(iii) Respons ofd€ system to the input \ z I
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