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T.he ligures in the margin indicate full ma*s
for the questions.

Answer any .ftve questions.

| . (a) Determine the fundamental period of the
following signals if they are periodic

l%x2:3

(i) xlrl=eiQ"F)n

(i, xQ)=3cos4t +2stn (xt + z)

Contd.



(b) Determine thc power and encrgy of the
following systems and conclude whcther they

are power and energy signals 2"2-4

(, x{g)= Ae'''l

(il'(r)=to cos(5U +n13)

(c) The signal x(t) is shown below :

"\t)

-4-20
Draw the sketch of yQ)=zx(tlz)+'(zt-t) 3

(d) Show that the moving average system
described by

y@=I['[*]+'[r-l]+x[,-z]l 23" "
is a BIBO stable.

(e) Detennine whether the following signal is

(i) Causal (ii) linear (iii) Iine invariant and

(lv) mernoryless. 8

y (n)= x (n)- nx (n -r)
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2. (a) Evaluate the following :

5

(, [6 Q +t)e-'at
.0

.co

(iil IQ -tY a Q -t)at
.-@
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(iii) e-otu Q)* e-b,uQ)

Determine the convolution of the following
signal using (i) graphical procedure and
(ii) matnx convolution method 5+3:8

r, [,]= [t, l, z, s]
/|

*rl"l=[z., t,t,t]
Find the convolution of the following sigrrals

6

*rQ)

I

(b)

2x3=6

t-

r

k)

Contd.



-)- (a) Irind thc trigonometric lourier series for the
periodic signal shown below : 8

(b) If x ( )is a periodic signal with fundamental

period T and fourier series coef'licients C,,
derive the fourier series coeflicients of the

following signals in term of C, . 2x4:8

(, 
" 

(r +rn)+x (r -ro)

(ii) ne {x (r)}

(c) Determine the fourier series representation

for xQ)=2tin(2nt-3)+sin6xt. 4

4. (a) Find the fourier transform of the following
signal 2x3:6

(, scn|)

(i, ,-vl
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(b)
I

rf r [x (r)]= x fuv)prove the following :

2x3=6

(, rlxfr-t)l="-iohx (i.)

I(ii) F [x(,i,t)J= - 
x (iola)

lal

Find the inverse fourier transform of the
following: 2x4:8

/;\ x(i*l', jQ 
,=\..' " .e+jQf

(c)

/\(ii) X lei* l=l+2e-i* +2e-i2' +3e-i3*

Find the Laplace transform and ROC of the
2x5=10

(, *Q\= "-t'"(i+ r-''uQ)

(i, *Q)= -e-"'o(-t)

Contd.



'(b) Find the inverse Laplace transform of the
2x5:10

(i, x(')= 3s2+8s+6

following :

' -2s(i) xG)=lll--
JS + Z-f

2x4:8

('* z{" + z" + t)

6. (a) State sampling theorem. Also discuss aliasing
by taking example. l+3:4

(b) The signal x (r)= 1gtrt11ga/) is sampled at

a rate of 8 sample per second. Plot the

amplitude spectrum for lJ2 | < 30 zr. Can the

original signal be recovered from samplest ?

Explain. 8

(c) Determine the Nyquist sampling rate and
Nyquist sampling interval for the following
signals

(, , Q)- stnc2 (zoont)

(i, * Q) = tin, (200nt)+ 3 sincz (tzont)
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7. (a)

(b)

State and prove the Parseval's theorem using
Z transform. 8

Determine the Z-transform of the followine
signal

r/r\r-l
.fu)=:v, *,)[+ | u(n-t)

z \J.i

Find the inverse Z-transform of
following :

the
6

x(z)--
l+32-t +22-2'

FIOCIZI>2
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