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SIGI{ALS & SYSTEMS

ITime:3 hoursl [Total Marks:100]

Arr

ans

(a)

(b)

(c) Illot the signal

given as

1 0500

where x(t) is

Section - A

c'mpt all parts. All parts carry equal marks. Write

wer of eerch part in short : ( I 0x2:20 )

l:xamine w'hether the signal is periodic or not. lf
periodic then find out the period.

x(t) : sin(l0r + l) -zcos( 5r -2)

Determine the Even and Odd partofthe signal.

( ,'\
x(l) - cosl Wt += I'--(." " 

3 )

1t.r
I
I

I
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v(t): ,[[ ;) . 3]

(1)

(Follorving Paper ID and Roll f{o. to be fillecl in your
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(d) Check whether tlre system is Linear or Non Linear.

zd' Y!^t) + 4W- + 3 y(t) - x{r+ l)' 
dt2 

I r 
dt 

te

(e) Consider a discrete time system with input x[nJ and

output y[nJ : Y[n] - n[x(n)]'

Is this system time variant or time invarient ?

(0 Find out the Laplace transform of the signal with

itsROC.

x(t) : e-t.u(t) * g-at.u(t)

(g) F ind 7,-'l'ransforrn of the signal

x{n)=(;) u@)-[i) ,,@)

(h) Prove the time differentiation property of Fourier

transfonn.
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(i) Find the discrete time Fourier transfiurrn of the

signal : x[nJ : anu(-n - 1]

fi) An LTI systern is described by the differential

equation 99+ 4y(/) = x(t). Detcrminc its
dt

impulse response h(t) and then H(0.

Section - B

Attempt any five questions from this section : (5x10-50)

2. (a) Determine whether the following signal is energy

or power signal.

x(n)-u[n]*u[n-6]

(b) Sketch the tollowing signal

.y(r) = {[i) - r) +,r(zr- 3.s)

3. Find the continuous time Fourier transfbr,ur ofthe Gate/

Rectangular signatr. Also plot its rnagnitude re$panse.

4. (a) Find Inverse Laplace transforrn fur

r sSss (3) P.T.C.



5.

6.

(b) Find the Laplace transfcrrm for the parabolic

lunction r(/) : {2 .e-'' u{t'1

(a) Determine whether the system is BIBO stable or
not.

y(n) : max[x(n + 1 ), x(n), .x(n -- 1 ) l

(b) Check rvhether the system is static ldynamic and

Causal i Non Causal and why '/

),(n): 1og,,,lx(n)l

Delennine the inverse Z-trAnsfonn using partial fi'action
method for

x( z):
_l
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(i)

(ii)

(iii)
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7 . (a) Uisng Fourier transforrn. find the convolution of :

x,(t) : e-2t.u(t)

x,(t) =' e-3'.u(1,1

(b) {-alculate the DTFT' of thc fbllorving using

properties of IIT'F l'

x(n) :' u(ttr r 3) - ,(n -_ 3 )

8. Detennine the toterl response of the diffcrential ecluation

,12 t,(r't 3!*l * Zv(il _ r(r)
Ci 

-T 
ttr

a.

9. tr-)etermine the total response of the difference equation

y(n) + 4y(n - l) -r 4y(n - 2) :(-2)"u(n)

where y(-1):0 and Y(-2): I

Section - C

Attempt any two questions from this section' (2x15:30)

10. (a) Using properties of Z-transform, find Z-transform

andROC ofsignal

x (n) = fi .2" . s*?9, Qt)
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(b) FindDTFTofthesignat :

x(n): n.3-u- u(-n)

(c) Find Laplace transform fur

x(t) = cos32t.u(t)

t I. (a) Check whether the systern is :

y(n): ev [x(n]l

(i) Static orDynamic

(ii) LineartrrNon-Linear

(iii) Causal orNan-Causal

(tv) Timevuiantorln-variant

(b) Check whetherthe systern with irnpulse response
is:

(i) Causa} I Non causal

(ii) Stable/Unsrable

y\r*=E;::r(fr)

D
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12. {a) Calculate the convolution for given sequences :

x[n] -l for n -2, 0, I

2 fbrn:-1
0 else

$nJ :5[n1- 6{n- I] + d[r -21- 6{n -3]

(b) An interconnection of ilTI system is :

The impulse responses are :

(i) h,{ni= (}) t.tn}-utn-4ll

(ii) hr[n] - 6[n7

(iii) hrln) = ufn - 21

Let impulse response of overall systern from x[n] to y[n]
to y[n] be hln]

(i) t xprrss lrlnl in terrn ot ar[nJ,hr[n]andhrlnJ

(ii) Evaluate hlnl
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