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Answer ony five questions.

l. (a) Show that the complex exponential

sequence x(n)=e'u'is periodic onll if fi
is a rational number.

(b) Determine ever and odd
following signals.

2

component of
.+

\t1(U xl!)=L+ttant+r tun- t

(i') 'Q1=-'(r,t*/3)



@ Determine energy in the signal

given the signal x(r) as below

(d) Verifu the following system for 6

(, linearity

(i, time invariance

(iii) casual

(iv) memoryless

YQ)=anQ)+bt'*Q -z)

2. (a) Define Fourier Series. Give Dirichlet
conditions for fourier series. 5

(b) Find the exponential Fourier series
coefficient of the signal

xQ)=2 + cos(z.nt ft)+ 4sin(snt p) 5

'[-1r*r)(2 )',

8

-l
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(c) For the periodic gate function shown in
hgure l0

(, Find the trigonometric fourier series

(ii) Derive the corresponding exponential
fourier series.

(iii) Find the exponential fourier series

3. (a) What are orthogonal functions ? Prove that

the functions x oQ) and xo(/) where,

-,0= 
/lf (cosr ator + sinr atot\.

f:(Znla) are orthogonal over the period

(0 to T). l0

(b) Compute the exponential Fourier series of
the signal shown in the figure. l0

'(r)2.0
1.0

-4 -3 -2 -l
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4. (a) Using properties of Fourier transform, find
the fourier transform of the followine :

(, e-3' uQ -2) 4

(iil 
"(-t)

Stateand prove Parseval's Relation for
continuous time Fourier transform. 4

Find the Fourier transform ofthe signal x(r)
shown in figure. 6

Find the Fourier transform of the
cosinusoidal pulse shown in fisure. 6

(b)

(c)

(d)
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5. (a) Find the convolution of the following
signals: 3+3:6

' (, x,Q)=cost "Q); trQ)="Q)

(i,) x,(r)=1.4(1) ; xr|)=t"(t)

(b) The functions to the system are given by

.. ft for-3sr<3
rltl= { 1

[0 else where

0 for0<t<3
hltl= I

[0 elsewhere

Determine the output of the sYstem
graphicallY.

@ Find the convolution of the signals r(t) *a
ft(r) shown in figure. 7
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6. (a) State sampling theorem. Explain diff'erent
types of sampling techniques . 7

(b) What is zero order hold ? Obtain
transfer function of zero order hold.

k) Find the Nyquist rate and the Nyquist sampling
interval for the following signals : 3+3=6

(, x(t)=-16"2 40ta cos300nt

(ir rQ)=tirc (loont)+ 3 sinc'\aon)

the
7

7. (a) Find x(o) if

x("1=, 'J3-'-' (z+t)(z+Z)

(b) Using appropriate properties, find the
Z-transform of the signal

x(n)=zQlu(-n) 5

(c) Ditermine the Z-transform and ROC of

,fu)=(ll 
"1- 

n) - z, u(- n - r)
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(d) Using long division, determine the inverse
z-transform of 3

r(,\= -z :ROC:lZl>l.L \. t- 
222 _32 +1,,'"" ,t"t- '

@ Using partial fraction, find the inverse
z-transform of

x@= , ?i'" (_;'ft_2"")

(, it Roc : lzl>z

(i, if Roc ; l"lcr

(ii, it Roc ; r<lzl<z

[."'l*

I

_l
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