Important Note : 1. On completing your answers, compulsorily draw dfego'nsl cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to cvaluator and for equations written eg, 42+8

=50, will be treated as maleractice.

USN 06EC44
Feurth Semester B E. Degree Exammatmn May/June 2010
Sagnass and Systems
Time: 3 hrs. ' L SR o - Max. M_aﬁfifs:lﬂﬂ
' Note: Answer any FIVE full questions, selecting R
at least TWO questions from each part. .
. PART A
1  a. - Give the classification of signals. . ' : (08 Marks)

Deterrnme and sketch the even and odd part of the SIgnals shown in Fig.Q1(b). (12 Marks)
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. Denve the expression for convolution integral. - - (05 Marks)

Verify which of the following systems are linear, causal and invertible:

Dy =ax®+b  iDy®=¥® i) yo) =yx@ V) ym= x(4n +1). (10 Marks)
. _F ora dlscrete LTI (DLTI) system to be BIBO stable '

'Showthat smhtk);m el

S _(05 Marks) -

. By dlrect evaluatlon of convolutlon sum, detemme the step response of a dlscrete system
~ whose unit 1mpuise response h(n) = (%2} "u(- n) Sketch the response and hence verify

whether the system is stable and causal.” B _ (08 Marks)

© Obtain x(1) * y(1) for the signals

x(O=ut)—u(t-2)

69 =t [u() — u(t— D] o _- o
Sketch the convolved signal x(t) »y(t). L R . (08 Ma;k
Draw block dlagram representatlons for causal LTI systems Whose input output relation is

i) ymn)= 55’(‘! -+ EX(n) if) y(n) = -3-37(11 ~1)+x(n~1)
i) y(t)= —%%—E—Q + 4x(t) - ,.iv) m 4_7 Iy(y =x(t) - , (04 Marks}
. Give the 31g111ﬁcance of time and frequency domam representatxon of signals. Give
examples. - : " (04 Marks)
Find the CT exponent:al FS of the szgnal shown in Flg Q4(b). {10 Marks)
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State and prove the periodic time shift and- penedtc tlme convolutlon propertles of DTFS
(Discrete time Founer series). . _ _ (06 Marks)

PART-B

Obtam the DTFT of the following DT aperiodic sequences:
) xm)=58mn)-38n-3)+28m-4) i)x(m)=(1/2)" u@m)—~(1/3)" u(—n—3)

iil) x(n)=mu(n)—u(n-1) -iv) x(n) = coswon ufn) | _ (04 Marks)
State and prove the Parseval s relation for DTFT. What is the significance of this relation?
(36 Marks)
Using the time differentiation property of CTFT find the spectrum of the following signals
as shown in Fig.Q5(c). Plot the spectrum. - {10 Marks)
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A parttcular d1serete—t1me system has mput x(n) and output y(n) The Fourier transforms of

jw
~ these 51gnals are related by the equatlon Y(e’“’) ZX(e"") + e"’“’X(e’“’) CDZ(E ) .
w
Is the system linear? Clearly Justxfy your answer. What is y(n) rf x(n) 5(n)‘? Is the system
- causal? ) e (06 Marks): .

Consider a causal and state L’I‘I system S havmg frequency response H(w) = g

i) Obtain the dlfferentlal equatlon for the system
ii)  Determine the impulse response h(t) of § . L T
itiy  What is the output of S when the input is x(t) = e"J't u(t) te"“u(t) (10 Marks)

If x(t) & X _
Show that x(t) coswot > ‘/z [X(f - fo) + X(f + £y)] where wo = 2’Itfe o (04 Marks).

' What is reglon of convergenee of X(z) where X(z) is- the z—transform of x(n) State all the .

- properties of R.O.C. -~ » 7w : _ (05 Marks) :
Determine the Z-transform of the followmg sequences mcludmg R. 0 C. 3 S
1+l n
i} d(n+5) i) [;) u(n+3) i) (— l} u(—n 2)
iv) 2"u(-n) +( L J u(n-1) v) a® foro<a<l. : ' (15 Marks)

State and prove time reversal property Flnd value theorem of Z—transform Ustng suitable
properties, find the Z-transform of the sequences . : 3 o

i) (n— 2)(§)H u(n-2) it) (n + 1)[%)“ cc')s.wo(n + 1)u(nr+ 1) 7 ' | (10 Merks)

Consider a system whose difference equation is y(n— 1) + 2y(n) = x(n)
i) . Determine the zero-input response of this system, if y(-1} = 2.
i) Determine the zero state response of the system to the mput x(n)=(1/4)" u(n)
“iif) . What is the frequency response of this system?
iv)  Find the unit impulse response of this system. .. .~ (10 Marks)
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