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PART A

Answer any twofull questions, esch carries 15 murks.

3a)

q
I a) Check if the signals below are periodic. [f so, find the fundamentalperiod.

,,, ." (/ ) = sin (Jt r ). cos (r )(r)

d,rl: ri"(ry)*.or|/3)
(ii) \si \3)

b) Sketch the signal below.

-" (l ): 
"-"1'i 

,(a > 0)

(i) Represent the signal as a sum of a causal signal and an anti-causal signal.

(ii) Determine whether it is an energy signal, power signal or neither energy nor

power.

2a) Determine whether the following systems are linear.

s2 t2

*y@+3ry^Q): ="(l)(i\ dt-- 2 "

Gi) /lI?] = x.[n], * indicating complex conjugate

A system is described by the input-output relation described below. Check

whether the system is linear and time invariant.

t{nl= rlrttr], k a real constant.

Find the output of the LTI system described UV tfr" impulse response

hl"l:f z,z,l,zfto the input signat hfr,l:lt,z,z,tlLl I - '- L I I

b) Derive the stability condition of a continuous time LTI system having impulse

response ll(r).
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PART B
Answer my twofull questions, eoch carries I5 twr*s.

4 a) Consider the periodic impulse train-r----- *Er.. 
(8)

tX

6.(r)= )6(r-krjo** . Determine its

(i) complex exponential Fourier series

(ii) Trigonometric Fourier Series
'\ 

b) Given

X(t) ' 
tq"i"'?u"{*n' 

'X(f,}), 
{7)

q show that

il<'1' * ={jw(a)l,da
. 

5 a) comp'te the Laprace Transforms of the signars (e)
/.\ -2t t(r) x(r) =e -'(u(t)_u(r_5))

{ii) x(t)=0(3r+5)
(iii)x(t) = s-?t cos{S:or)u1r;

b) 
The o/p -r'(I)of a continuous time LTI system isy(r) -2e-t'u(t),when the inout (6)

r(r) is a unit itep. finO

O h(t),the impulse response
-l

(ii) "t/(l), wheninput ;r(r) = e-'u{t)

" 6 a) . state and prove the sampring theorem for Low pass signars.
r 

lrrvvrvrrr r\' torrw pa$s srgnals. (10)
b) A srgnar i(t)=l+cos(5rr)+0.5cas(l&rr) i, ideally sarnpted. The interval (5)

between the samples 1. { seconds. 
Find

(0 Maximum allowable value for 4. r

(ii) The minimum bandwidth of the Ideal reconstruction filter. plot its
frequency response.
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PART C

Aaswer any twofull questions, each cawies2L marks.

7 a) A causal discretetime LTI system is described by (10)

r{nl - 0.75y[n - l1+ 0. I 25{u - 2J = r{n]

utlrcre r[n] ard j\nj are the input and output of the system, respectively.

- (a) Deterrnine the system function ^FI(z).

(b) Find the impulse response h[n] of the system.

(c) Find the step responsei s[n] of the system.

(10)c. b) Showthat

(i) x,{nJ'xxr{r.1*J-Xr(")Xr(z\

ndniL-'LxG)
(ii) ctz

8 a) Find the DFS of the following sequenc€s (9)

(;) xtnl = cosln
4

(i;) xtnl:cos1n+sin1o

(fii)x[n] - cos2 i+r)\u )

, .r b) Explain the relationship between z-Transform and DTFT (6)

. c) State and Prove the Parseval's relationship for DTFT (5)

9 a) Find the DTFT sg rlttl *aln]-uln- Nl (8)

. b) (i) Find the impulse response of an Ideal Discrete Low Pass filter (LPF) with a (12)

cutofffrequ€ncY 0"

(ii) Is an Ideal LPF realizable in the time domairt? Give reasons.

:1.*t*
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