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.Dett.,rmme the natural response and forced response of a s

Note: I. Answer any FIVE full questions, selecting at least
TWO questions from each part.
2. Standard notations are used.
3. Missing data be suitably assumed.

PART — A
Sketch:
H o y®=r(t+1D-r{t)+r(t-2} ‘ .
) zM=r(t+2)-r(til)-r(t-P+r-2). (04 Marks)
i)  Tsthesignal y () = Cos (20 nt) +sin (50 7 1) periodic? What is the period of y (7
ii) What is the power and energy of the signal, x (t) = A cos (wt + 3)? (04 Marks)
Determine the properties of the capacitive bystem, if the voltage across it Vc(t) = - Il(d) de,

cons:dermg i(t) as the mput and v (t) as output. o ‘ (06 Marks)
A discrete time system is givenby y [n} = x [n] x {n - 1]. Determine its properties. (06 Marks)
The impulse responss is given by h (1) =1 (t). Determine the output of the system, if

x(t) = ¢ u (t). State any assumptions made. - (06 Marks)
yslem described by the

relatiunship: d ;’iﬂwdfﬂuy(g:ﬁﬂl |
y(0) =03 dym ~(0)=1; x(t) > & Mu(t). ) . (08 Marks)

Dblam the direot fortn I and 1T block chrescntatmn of a system dmnbed l.':y the

t dx(t : .
input-output relationship, - ‘y( ) +y() =3— ( ) - (06 Marks) |

The impula-.c response of an LTI systen is given by h [n] = u [n]. Deteemine the output if -
x [n] =3" [-n]. B (08 Marks)

If the output of an LTI system is given by: y [0] = x [(n+1] + 2x [of — x [#-1], determine

" impulse response and comment on the system causality and stability. © (06 Marks)
Determine the step response of a relaxed system whose 111put output relationship is given by:-
Ly [n]+ 4y [n—1]+4y n-2]=xn]. | (06 Marks)
Determine the FS representauon of the syuare wave shown in F:g 4(a) {07 Marks)
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b, If the FS representation of a signal x (t) is x [k], detive the TS of a signal x (t — to) [time shift
properly of F5]. '

(06 Marks)
c. Determine the DTFS for the sequence x [n] = Cos? [E n} . (07 Marks)
PART-B
a. Show that the Fourier Transform of a rectangular pulse described by:
x{)=1; -TstsT
=0 ; |t]>T
is a sinc function. Plot the magnitude and phase spectrum. (07 Marks)

. 1 . e g - .
b. Ify()= dfl(t_)’ where x (1) is a non-periadic sigal, find the Fourier Transform of ¥ (1) in

termns of X (Jw). (06 Marks)

¢. Determine the P'IET of the signal, x [n] = {1, 1, % 1, 1} and sketch the speetrum X (e’Q)

aver the frequency range = TS QS 7. (07 Marks)

a. The input x (t) = ¢! u(1) when applied 1o 2 system, rcsults in an output ¥ (t) = e* u(t). Find

the frcquency response and impulse response of the syslem. {07 Marks)

b, Find the FT of a train of unit impulses as shown in Fig.6(b). {07 Marks)
Fig.6(b) = (-

1 -T & T aT 37
. on
¢. Find the FT pair corresponding to the discrete time periodic signal: x|n]= Cus[-gn].

(06 Marks)

Find the z - transform and RoC of x [n] = o, What is the constraint on o7 (06 Marks)

h. Using properties ot 2 — transform, find convolution of x [n] = [1 2,-1,0, 3] and

y [n] = [L 2,~1]' | (06 Marks)
1
, . {—z" +22 . 1
¢. Determine x [n] if x (2 = = | < 2 o — for i) RoC of H{-_ and
' 1 5 u] -1 2
-2 (1-22")(1-2")
iyRoCof 1«|z}«2. | (08 Marks)
. 162” ~4z+1
a Findxn)if x(z)="_—=— —;RoC;z>1 . 06 Marks
ndx XD 221 <21 (06 Marksy
b. Prove the time shift property of vnilateral z-transform. (06 Marks)
c. Determine the transter function and difference cquation if the impulse response is
[} n-2
h[n]=[;] u[n]-t—[]a] u[n-1}. (U8 Marks)
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