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Note: This question paper contains two parts A and B'
part A is compulsory which carries 25 rnarks. Answer all questions in Part A.

part B consists of 5 Units. Answer any one full question from each unit.

Eachquestioncarriesl0marksandmayhavea,b,cassubquestions.
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Isthesystemdescribedbytheequationy(t)=*(zt)timeinvariantornot?Why?[2]
Give the relation between bandwidth and Rise time of a signal. t3l

Wf,ut are the effects of aliasing and how-can you minirni-ze the aliasing ery-gl? L?l

&itrru;rrrril;;j";ad;r *itr*rrorrn in t'r," FouiieriReBresentati.otof i'signal.[3], ,,j 
:

I#;Cl': r-t*ftil;iaatei,rnine the initiai'ivalue, x(oj:and'ith. finul value'x('o), for the '".

following signal using initial value and final value theorems. 12)

7s+6
x(s) =-;:-

s(3s + 5)

How the stability of a system can be found in Z-Transform and what is the condition for

causalitvinterms'ofZ-iransform"""":;"""'" ,"--: i" ', i'""i,""''r [3]": i t

[qtJ#,4r,ri]r-r] .i:.'., i-" i'"", i-''i' i;;:,..1.. -.!'{",,i,- 
.,

If the customers ariv'e ai a bank dccording to a iioisson lrocess with medn rate 2 pei

minute, find the probability that during a 1-minute interval no customer arrives' 13]

Prove that the power spectral density of a real random process is an even function' [2]

Find the auto correlation function, whose spectral density is: t3]
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2.a) Prove that the set sin mw,,t and sin nw,,t are orthogonal for m + n , where

2r
rn : 0, 1,2....... co andn:0, 1,2,".....:...-,ovorto,.tr+;.')1" ':-:;'*' i. .: : 'i ,,,.,, i- 

'. :'..,'., )@o;;r. ., r, . .

Explain.the conce'pts of unit step function'and Sigputn fLnctton. ,: ' ' '

Explain causality and physical reliability of a system and explain Paley-wiener criterion'

Consider u ,tubl" 
- LTI system characterized by the differential equation:

dY(t) +ZY(t)=x(r)'
dt
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Find its impulse response. [5+5]
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4.a) Firrci the lrourier J'ransforLn oi'the signal 'r(l) =e'"Lt(-2t).

b) ifellne sarnpling theorem fbr time linritcd signal ancl flnd

-::,..,:;

a: :

lbllo*ing signals.
l) rec:t3Ak ii) 10cos300nr [.++61

:' .. i : ,- , l '

' "'.5.a) D-erive the expression fb. trigonornetric Fourier ser'iescoefficients. t ' " 
' r' ' '

b) Determine the exponential form of the Fourier series representation of the signal shor't'u

in tigure 1. [4+6]

the Nyquist rate for the
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By using the porver series expression technique, find the inverse Z-Transform of the

follorving X(z).
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Distinguish between the Laplace, Fourier and Z-Ttansforms'
OR

Find the Laplace Transform of the periodic, rectangular r.vave shown in figure 2.
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Find the Laplace Trans
i) Exponential function
ii) Unit step function.



--ooooo--

:_"_'-::.
\,-,,,t/ '

L5+51

whose .au1o.....

Explain the characteristics of a sense stationary process usingtirst order and strict
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relevant exPressions'

ir"r" *api"ve the properties of auto co{relation of a raqdom process'

OR

Bn$ .the, mean, .rqiqncs and Rgo{, Mean SquatE'Jalue' of the 
',,.L11cess',,r....',,,i):*,:],..'],'z5t+.16"..'...';l.

b) Consider two random processes x(t)=3'o'(att+0) and y(r) =Zcos(ost*d)' where

6 =0 -L and 0 is uniformly distributed over (0,2n), verifyi'Rr(")l= Jt@@ '

' 2 [5t5.] ,-*
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Derive the relation..u.etween input and_ouibut power speoiraldensitie.s,sf a rihear systern: '

The cross power rp".ou* oireat random'process x(t) and y(t) is given by:

-,, fo+ibat, iflatlsl
s, (') =to , elsanhere

Find the cross correlation function' [5+5]
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f,is a uniform random variable in the interval (0, r) , find whether X(t) is wsS prosess'

Show that ,So(ro) :ln(*)l'S*(to)' Where S"(')and SJ"(ra) are the power spectral

density functions of the input x(t) and the ourput y(t) respectively and H (co) is the

system-.transferfunotrion'.. a-l:""'' ,,'-''::'-""" ,l^..' t-" [5*5'1 --'.
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