.15,

‘16.

()

NCR

(a)

-‘ Let ;'-y[n]:_x[n]*'h,[n]

where .j#[ﬁ_] ;(%)n wln] and

[n] ( A) uln)

,Fmd y(z) by using the convolution property of z —transform and find -

y[n] by taking the 1nvelse transform of y(z) using the pa1t1a1 flaCtIOIl

.expansmn method

. _ Or
A causal DT LTI system is desm 1bed by the difference equatlon

y[n 2] —Ty{rL 1}+—y{n]—1¢[n] _

_ Determme the system function H (z). Also piot the pole -ZET0 plot and
: determme Whethel the System 1s stable,

" PARTC—(Ix15=15 marks)

Given the impulée respons‘é of a discrete time LTI system - -

..h'{‘n.] ;['__2 (%)+3(y ) ]z?[n] |

: ‘.(i) E Fmd the system function H {(2) of the system

) -

- (11) Flnd the dlffe1ence equatlon 1eplesentat10n of the system .~

.(111) Find the step 1esponse of the system

| SLOr |
The infmt o'u_tpﬁt réiationship of a discrete time system 1s given by -

yin] = }{L y[n —1] = \:[n} FFind the response 7 yn] if the Fourier 'transfopin

of the input m[n] is glven as X (e‘”")—— / ot
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~ PART A — (10 x 2 = 20 marks)

Cive the mathematical and graphical representations of a discrete time ramp -

sequenc‘e. P . ’ ;

Evaluate the followmg 1ntegral

' j @2 +3) 5() dt..

State Dirichlet’s condit'ions.

I X (j) is the Fourier transfonn of the- SIgnal m(t) what is the _Fourhr

tr ansfoun of the 31gna1 x(3t)y in terms of X N7

If the ‘sysﬁel}l_funbtion'H (33:4———33-; Re(s)> -2, find the impulse'responée S

< h(t).

. Two systems with 1mpuIse response hl(t)—e “ulty and hy (H)=5@-1) are'r-

connected in series. What 18 the overall nnpulse response A(f) of the system’?




10.

11.

A continuous tinle signal x(t) has the following real Fourier transform :

X(Q) {

The

X(e™)= %e2® £ 34 de ™ 272  Tind the time domain signal x(n).

The input x{(n) _and output y(n) of a dis_crete time LTI system is'given és
x(ny={1,2,3, 4} 'anc_l_ y(n)={0,1, 2, 3, 4}. Find the impulse response (n).

'leen the system functlon H(z)=

1,| Q<102

0, otherwise

Is x(¢) band limited? If so, find the Nyquist rate.

DTFT of a- discrete - time  signal

C ozt

S +2z1+4

representation of the system.

@

(b)

PART B— (5 % 13 =65 marks)

A discrete time signal x(n)is shown below :

Plot the followmg S1gnals :

@®  xr-2]

(ii) ‘x{n_+1] '

(i) x [-n]

(iv) i f-n+1]

® “x2n]

(v} =« t—Zn +1].

‘ ‘ ‘ Or

A contmuous tnne system has the input- output 1e1at10n gwen by

y({)=tx ¢ -1)
Determine whethe1 the system is

(1)  Linear

{i1) Time-invar 1ant
(1) Stable
(iv) Memor vless

(v) Causal.

given

. Find the difference equation

@

(©)
@
©®

@)

3

3
- (3)
3
{2

@

25073

as

12, (a)

H(s)—

My . . .
Find the Fourier transform of x(t):e"am, a>0. and sketch its

corresponding magnitude spectrum.
Or -

Finﬂ the Laplace' transform of :x'(t): el , a>0 and its aSsociéted ROC

_and indicate whether the Fourier transform X (j Q) exists.

Find the output- -y(p‘) -of the system

Res>~2
2 {s}

Vfl'JI‘ the input x(®)=e¥ ult).

© Or

" A causal LTI system satisfies the lineér differential equatio‘_ﬁ _

| gz—y(t) +7—y(t)+ 12y(t)———x(t)+2r(t)

®)
13, (a)
o
14 @
by

' (i) Find the fxequency responge H ( Q) of the system o : (6)_

(i) Find the output w{(t) of the system for the mput x(t)=e™ u(t) (7.

Let X (&™) be’ the Founer tr ansform of the sequence 'L[n Determine in

telms of x[n] the sequence conespondmg to the following. transforms 3

' usmg the plope1 ties of DTF’I‘ Also prove the properties used

() X( J(w wu)) ' o o | o (3)
@ K o o

(i) JiX(eﬂ") S B
 (iv) -'Xl(ej‘”)@Xl(efw) S R - (4
Co2m : | B S o

Or
Derive the z - transform of tlie foliowing séquence B
,f[n] =sin (iu-o n) un] | |
Also specify its ROC. _
| 3 o . 25073



