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;'fth Semester B.E. Degree Examination, June/July 2019
4 Signals and Systems

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
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= PART - A

S 1 a. Explain the following :

3 i) Deterministic and random signals

§ ii) Energy and power signals. (10 Marks)
2 b. Prove that if x(a) is an odd signal, then

E N _ .

& D x(a)=0 (05 Marks)

n=w

c. Verify whether the system
y(t) = Y is time invariant, linear, memory, stable and causal. (05 Marks)

2 a. The impulse response h(n) of a discrete time LTI system is given by
h(n) = Tl, %, 2, —1, 1} and the input

X(a) = u(n) — u(n — 3). Determine the system output y(n). Sketch y(n) Vs n. Also, verify

onal cross lines on the remaining blank pages.

d /or equations written eg, 42+8

results of convolution. (05 Marks)
b. Foradiscrete LTI system, the input. x(n) = o, u(n) and h(n) = u(n). Calculate and plot the
output signal y(a). (10 Marks)
c. Show that convolution satisfies distributive property. (05 Marks)

3 a. Consider a LTI system with unit impulse response h(t) = e, u(t) and the input
x(t) = e {u(t) =u(t — 2)}. Determine the output y(t) and draw y(t) vs t. (10 Marks)
b.  Determine the complete response of system described by the difference equation. :

1
y(n) —gy(n —2)=x(n-1)
if y(—=1) =1, y(—2) = 0-and x(n) = u(n).
Use the conventional method. ~ Sy (10 Marks)

4 a. With respect to DTFS,; state and prove the following properties : .
i) Convolution i) Modulation. (10 Marks)
b. Determine the Fourier series representation for the signal x(t) = Cos 4t + Sin 8t. (05 Marks)
c. The periodic signal x(t) is given by e* and period T = 2 seconds. Determine the Fourier

2. Any revealing of identification, appeal to evaluator an

Important Note : 1. On completing your answers, compulsorily draw diag

coefficients for —1<t<1. (05 Marks)
PART - B ~
5 a. State and prove Parseval’s theorem as applied to Fourier Transform. (05 Marks)
b. Calculate the F ourier transform of x(t) = e"aM, were a > 0. Draw its spectrum. (05 Marks)
¢. Determine the signal x(n) if
. S5jw+12
x(jw) = (05 Marks)

GW)> +5jw+6
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Calculate the Fourier transform if
x(t) = Y, o* 8(t—KT) where |o] <] (05 Marks)
=0
Determine the DTFT of following :
i) x(n)=2"-u(—n)
ii) x(n)= &) ‘u(n+4) (10 Marks)
The impulse response of a continuous time LTI system is given by
h t) = —t/RC ult
= el ().

Determine the frequency response and draw its magnitude and phase response. (10 Marks)

Determine the z — transform of

i) x(n)= >u(—n- 1)+(1)n -u(n)

i) x(n) =
Specify its ROC (10 Marks)
Using appropriate properties, determine z-transform of
x(n) = n’ G) u(n—3). What is its ROC? (10 Marks)
Determine the inverse z-transform for
3 A ¥ 1
Z +z7 e —+—
X(Z) = 2z 2
. 3 o 1 :
2+ =z" +— ; :
» 2 CMRIT LIBRARY
IfROC:: |z| ,use partlal fraction expansion method. BANGALORE - 560 U“7(10 Marks)

Determine the impulse response h(n): for a causal LTI system if the input

n

x(n) = (%j u(n)—%(;—) _ ‘u(n—=1)and its output y(n) = (%j u(n).Use z- transform

approach. (05 Marks)
Determine the unilateral z- transform for y(n) = x( n—2), if x(n) = a". (05 Marks)
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