50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17EE54
Fifth Semester B.E. Degree Examl%ig%ilon, Aug./Sept.2020
Signals and Systems .
Time: 3 hrs. m %ﬁ”‘ ¢ g‘mwll\gdax Marks: 100

1 a
b.
c.
2 a

oe

- Module-1
Define signals and system. Explam classification of signals.. (06 Marks)
State whether the following ‘signals given are penpdlc or not. If periodic find the
fundamental period. .
i) x()= (cos(27tt)) P,
i) x(n)= cos (mri?%m(;;nn) (06 Marks)

Sketch and label.
Fig.Q1(c)(i),Fig. QIi).
i) x() y(t=1)

i) x(t— 1)yt

(08 Marks)
Find out the even and odd component.of the followmg sxgnal
i) x(t)=(+t ) cos (IOt) Y N
11) x(t)—l +t+3t + 56 +9t
(06 Marks)
Fig.Q2(b) (06 Marks)
Determine whether the system y(t) = x(t/2) is

i) Linear ii) Time invariant* iii) Causal iv) Stability. (08 Marks)

Module-2

't ¢ ime convolution sum of signal y(n) = (¥2)" u(n — 2) * u(n). (08 Marks)
Consider a LTH s;/stem with unit impulse response h(t) = e™. If the input applied to this

system is x(t)a—— e {u(t) —u(t—2)} find the output y(t) of the system. . (08 Marks)
Find mq!@“%ggep response for the LTI system represented by the impulse response
h(n) 2)-u(n). (04 Marks)
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OR o ®
Find the forced response for the system descﬂbe d Qg

dzdytgﬂ 5dy(t)+6 y(t) = 2x(t) + 2O () gmh put x() = 26u(0).

Sketch the direct form — I and direct fé&m i 1mp1ementat10ns for, the“ﬁlfference equation :

(08 Marks)

P

o
y(n) +2 yn—-1)-y(n-3)= 3x(n«— 1) s+ 2x(n — 2). (08 Marks)
Determine a discrete — time LTI y = (2) u(n) is
i) stable ii) causal. (04 Marks)
Find the Fourier transform ofx(t)=e al,tl a> 0 Draw its spectrum. (06 Marks)
Find the 1nverse%&yner transform of X( Jm@ Sl (06 Marks)

(Jo)) +3jo+2

The 1m§u]sc ‘résponse of a contmuous tlme LTI system is glven by h(t) —%e"’f‘c u(t).

Find+ th%equency response and gl (08 Marks)
& ¢ i
State and prove the followmg properties in contmut)us time Fourier transform
i) Linearity  ii) Time S@hlﬁ ii) Convolutmm A (08 Marks)
’ 3
Find the frequencv response and the unpulse response ofS % system described by the
2 _ bty
differential equat%fi m SdY(t) %&y( t)= dx(t) » 4 (08 Marks)
Find the Faurler transform of un;t“step functlon (04 Marks)
% X i,

Module-4

s theorem in discrete time domain. (10 Marks)

w)ﬁ ind the DTFT of %“Stgnal x(n)=a u(n) I a |< 1. Draw the magnitude spectrum. (05 Marks)

Find the i anCI‘S% IBTFT of the s1gnal X(e’“) =1+ 2cos€) + 3cos2Q2. (05 Marks)

OR

Obtain the frequency reswpéﬁjs??é&’and the impulse response of the system having the output
y(n) =% 3)" u@) + (%)‘ﬁ“‘-“{‘i”‘?}i) for the input x(n) = (3)" u(n). (10 Marks)
Find the differencelg&qﬁation description for the system having impulse response :

h(n) = &(n) + 2(%”}. ) + (=%)" u(n). (05 Marks)

Find the frequency and the impulse response of the system described by the difference
equatlom*:y@n) + Yay(n — 1) = x(n) — 2x(n — 1). (05 Marks)
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Module-5

9 a. Whatis Z-transform? Mention properties of Re (04 Marks)
b. Find the Z-transform of the signal using a
i) x(n)=3.2"u(-n) '
ii) x(n)=n sin(—gn)u(—n) ; (08 Marks)
c. Find the discrete —time sequenc
(08 Marks)
10 a. A causal has  input éﬁ%ﬁ) =8(m)+—8(n-1)-=8(n-2)and output
4
y(n) =4 1). Find the impulse response of the s (08 Marks)
b. Solvé%%fﬁe difference equation, %&ﬁ) + 3y(n-1) = = u(n) and the initial
condition y(-1)=1. é . (08 Marks)
274

¢. Determine whether the &eﬁ%descnbed is causﬁi table H(z) = & . (04 Marks)
é i
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