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Answer anY five guestions.

l. (a) Sketch the following : 2+3=5

(i) uQ++)u(-t++\

(i, rQ +z)-rQ +l-,Q -r)+ rQ -z)

(b) (i) Is the signal yg)=l+ ei2"'13 -"t4rnl1
periodic ? What is the period of
y@? 2



(i, Prove that power ofthe energy signal

is zero over infinite time' 3

(c) Find even and odd components of the

following signals : 4

O l-2t+3t3

(i, \2,r,+,t,slt
(d) (i) Check whether the following system

is4
I . Static or dYnamic

2. Linear or non-linear

3. Causal or non-causal

' 4. Time invariant or time-variant

y!)=a/x!)+bt x('l-t)

(i, Test the causality and stability ofthe
following system : 2

yb)='b) - x(- n - l)+x(n - l)

2. (a) State the condition for the Fourier series

to exist. 4
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(b) Prove the following properties of Fourier
series :

'(i) Time Reversal Property

(it) Convolution Property

4r-4=8

@ Obtain exponential Fourier scries of the
following signal and also draw thc
.frequency spectrum. 8

(a) Using properties of Fourier transform, find
the Fourier transfonn of the following :

2-r3:5

e-a'uQ -t)

6Q + 2)+ 6Q +l+ a(r - t)+ a( - z)

(i)

(i,

"(r)
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(b) State and prove Parseval's relation. 5

@ Determine the inverse Fourier transform

of the spectrum given in following
figure:

++4d

Find the Fourier transform of the signal

shown in figure : 3

l.
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4.

A continuous time signal x(r) tras Fouricr

trans form :

3

X(a\= o 
" 3' l+af

Determine the Fouricr transform of signal

y(r)= x(t - r)+ x(- t - r)

Prove that the complex exponential signals

arc orthogonal functions. 7

The input and outPut of a causal LTI

system are described by the differential

equation #.ry+zYQ)= xQ). 8

Find the frequency resPonse of the

system.

Find the impulse resPonse of thc

system.

What is the response'of the system if
xQ)=te-'uQ) t

(ii)

(iii)
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(c) Consider a causal LTI sYstem with

frequency rcsponse ll(at)=tl(1at+t) for

a particular input x(r)' this systcrn is

observcd to Producc the output

yQ)=e-' u(t)- e-2'a(t)' Determinc x(t)' 5

F-ind the convolution of the signals

x,(r) = r.z(r) : 9Q)-t "(t)

(b) Find the convolution of the signals

xrQ)=e-"' uQ); xrQ)=e-b' uQ) using

fourier Transform' 3

5. (a)

(t
hh\=l'

l.0

,t)=t:

Dctermtne
graPhicallY'
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k) The functions to the system are given by

for -23t 32

elscwhcre

for 0 <t <2

elsewhere

the output of the sYstcm



(d) Find the convolution of the
signals by graphical method

,,Q)=r-'' 
"Q)

,,Q)="Q -s)-uQ -s)

following
7

State sampling theorem. Explain different
types of sampling techniques. 7

What is zero ordcr hold ? Obtain the
transfcr function of zcro order hold. 6

l'ind the Nyquist rate and the Nyquist
sampling interval for the followine
signals: 2+2:i

xQ)= 
sin(4000,rr)

7rl

xQ)= s in c (so nt) s in c (tzo n)

(d) The signal x(r) with Fourier l.ransform
X (co) - u(a1 a at)-"(at - at) can undergo
impulse sampling without aliasing provided
that the sampling period T <(xf a) . lustify.

?

(a)

(b)

(c)

(,

(i,
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7. (a)

(b)

Find thc z-transform ot x(n)=n2u(n). 4

Determine the inverse z - transform of
Ix\z)=-----+ - bv long division

2-42-'+22-'
method whcn ROC ; lzl>1 4

@ Determine all possible signals x(n)
associated with z-transform.

x(')= (14),-l

l-tvr>'lb-..n);'l 7

(d) An LTI system is described by the
difference eouation

y@) -1 y@ - t1* ! y1, - z7=,fu)- t*(, - r)4"' 2"
Specifo the ROC of H(z), and determine

h(n) for the following conditions :

(, The system is stable

(i, They system is causal.
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