——r1 171 4002 SCHEME i
k-1l ‘
Third Semester B.E. Degree Examination, Dec.08 / Jan.09

Signals and Systems
W = b Max. Marks: 100
Note : 1. Answer any FIVE full questions,

2. Sustify any assumptions made.

Define 2 signal and a system. Explain any two properties of LTI systems, {06 Marks)
Show that the product of two even signals or two odd signals is an even signal, while the
prodact of an even and an odd signal is an odd signal. {06 Marks)
Cabmalate the average power of each of the following signals:

xiat=win)

Nilh=A tl}.stu:-nl -I—EIJ' {05 Marksh
Sximi=uinl-uin-3), sketch x{n—2) and x(2n). (13 Marks)

Check whether each of the following signals is periadic or aperiodic. If periodic, determine
the Smdamental period.

xit)=e™
B Tl idchin {0 Marks)
£ 2 sienal shown in figure Q2 (h), find the tatal energy. (06 Marks)
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Fig. 02 (b)
Civen xi,{n]:a"-u'[ﬂ:': iil|-1| and x_{n}=b"u(n); Ib:{hfimj, x,(n}*lq[n] it i) awh
Z: 2=b. i

Deerming the complete response of the system described by,

wite _ dy(t)
3

+2w(th=2x({1)

:..-_
. dy |
fior e input x(t) =cost u(t) with initizl conditions y(0) = -1 and —'t—' =] {11 Marks)
t=i)

- Dy the direct form 1 and IT realizations for the following systems,
i winpE Yyn=1)= Y vin-2)=x(n)}+x(n-1).

arv(y _ dyit dx(t
i __:'__h}__|.5_}![ i p.q.}-{t}:- x4 (10 Marks)
dr* dt dt

Otqain the DTFS coefficients of x{n) -:-:ns{—‘lt:glin-r ;—} and plot the magnitude spectrum.

{07 Marks)
Find the F5 representation for the signal x(t)=sin{2nt}+cos{3=t) and sketch the
magnitude specinim. {07 Marks)
Find the time domain signal corresponding to x(k) ={—}{}’;‘-’ pan =1, (06 Marks)
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Find the DTFT of

i m:n}={1. 3,%3,|}

i) x(a)=uin) (10 Marks)
Find the Fourier Transform of the function shown in figure Q5 (b} using recognizable
transform paies and propertics, {10 Marks)
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The impulse response of a eontinuous-time LTI system is given by,
L e
hitl=—— uit
=oe® {t)
Find the frequency response and plot the magnitude and phase response. {08 Marks)

 Obtain the frequency response and impulse response of the system described by the

difference equation,
yin)+-Lyn-D=xin)-2x(n~1) {06 Marks)

Specify the Nyquist rate for each of the following signals,

i} :»:ll[t} =gine(2001)

i) x,(t)=sinc” (200) {106 Marlks)
List the properties of ROC, 06 Marks)

State and prove the following properties of z-transform:

i) Time shifting

ity Time reversal (G Mlarks)
Find the z-transferm of each of the following sequences and indicate the ROC:

i} xn)=un+d)

i) x(n)=na"uin) : {08 Marks)

Find the inverse z-transform of x(z) using partial fraction method,

}:{fjt—:—i; s ROC: ﬂ}]. (05 Marks)
JrT —4z+1
. Using long division method find the inverse z-transform of
z
x(z) = ————; ROC: [d < }5. (04 Marks)
2z° —3z+1

The output of a discreie-time LTI system is y(n)= 2(14)" uin) when the input is u(n)
i}  Determine the impulse response hin) of the system.
ity Delenmine the output when the inpul ie Uej]" ufn}. (11 Marks)
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