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Signalsand Systems
Time: 3 hrs Max. Marks: 100
Note: Answer FIVE full questions, selecting ONE full question from each unit.

UNIT -1

1 a. For the following system, illustrate whether thesteyn is linear, time invariant, memory,

causal and stable?
) y(n)=g(n)x(n) i) y(t)=x*(t) iii) y[n] = > x(k).
K=n
b. A systemT has input-output pairs given as shown in figurtowe Determine whether the
system is memory less and causal.

X (1) Y (1)
1

»
t -1 0 3 t

0 1
c. ldentify whether the following signals are eneay power signals? Also find its energy and
Power.
i) Aexp(a+ jw)t i)y 2exp(j 3)
2 a. Given a sequencgn) =(6-n)[u(n)-u(n-6)| . Make a sketch of,
) y,(n)=x(4-n) i) y,(n)=x(2n-3).
b. Determine whether the given signals are perioDietermine the fundamental period, if
periodic,
i) x(n)=coq 0.125m|
i) x(n) =Re{ exd jn 119} + { expginm /11
iii) x(t) =cos ( 21t)
iv) x(n)=exp(jn /18 cofnrr /1f
c. Find whether the following system is invertible;

i) Y (t)=10x(t) i)Y (t) =x*(t)
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3a. An LTI system is characterized bfn) :(%)nu[n] . Compute the output of the system at

4 a.

5a.

6 a.

UNIT - 11

tinen =5, -5, 10, when inpux[n] = u[n].
Prove the following identities,
i) X[n] &[n]=X[n]

i) X[n]Dé'[n—no] =x[n-ny]

i) x(n) u(n) = > x[K]

k=—co

n-

iv) x(n)Du(n—nO): > x[K].

k=-00

Find the overall impulse responisg) in terms of the impulse response for the systemvah

in figure below.

Y

() 3

x(0) hy (1) |

hy(t)

| hy(®)

Givenh(t) =e™u(t) andx(t):e’gt{u(t)—u(t— 3} Determine;

y(t) using convolution integral. Also plg{t).

Represent following difference equation in Dirfarm-I and Direct form-Il block diagram

representation,
y(n)+0.5y(n-1 - 0.25(n- 2+ 0.3¢(n- B=x(n)+ n- )& dn- )2
UNIT - 111
107

Evaluate the DTFS representation for the signe(ln):sinz—llrn+ coszn+ 1 Sketch

magnitude and phase spectra.
State and Prove Parseval’s theorem using DT Riten.
Consider the Signal,

T T 1 V4
x(n)=2+2cos—n+ cos-n+= cosn
4 2 2 4

i) Determine and sketch its power density spectrum

i) Evaluate the power of the signal
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Find FS coefficients for the periodic signeft)with period 2 andx(t) =e™ for -1 <t < 1.
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7 a.

b.

8 a.

9 a.

10 a

UNIT -1V
Find the Fourier transform of the rectangular psisguencex(n) =u[n]-u[n-N].

Find the DTFT for the following signalx(n)and draw its spectrus(n)=a"u(n);
magnitude of a < 1.

State and Explain Sampling theorem.

Using Convolution Theorem find inverse Fourtansform of X ( jw) = ar o
a+ jw

Use Parseval’s theorem to evaluate :

© sin’ (Wn)

X= D, =

UNIT -V

Find the Z-Transform of,
i) x[n]= (‘%)n u(n)+2(}/2)n u(n). Specify its ROC.
i) x[n] = (}é)nsin(ﬂ%f)u(n). Determine its ROC. Analyze Pole Zero Plot.

Find the inverse Z-transform using partial fl@ctexpansion method,

X(2) = 1+2727t+772
1-3741
2 2

A causal system is represented by the followintgehce equation,

y(n)+0.25y(n- 13 =x(n)+ 0.%(n- }

Z—2

i) Determine the system functi¢t(Z) and the corresponding ROC.

il) Determine the unit sample response of the systeanalytical form.
Solve the difference equatiorny(n)+3y(n-1)=x(n) withx(n)=u(n)and the initial

condition y(-1) = 1 using Z-Transform method.
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