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P.E.S. College of Engineering, Mandya - 571 401
(An Autonomous I nstitution affiliated to VTU, Belgaum)
Fourth Semester, B.E. - Electrical and Electronics Engineering
Semester End Examination; June - 2016

Signals and Systems
Time: 3 hrs Max. Marks: 100

Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
ii) Assume suitably missing data if any.

UNIT - |
la. Determine whether the following signals awrigalic. If it is periodic determine the
fundamental period.
i) x(t)=2sin(2)t+ 3cog2)t ii)y(t) =3sint + 5cog2)t

b. Determine and sketch the even and odd componentshef continuous-time signal,
x(t)=€e"u(t).

c. i) Show that the causality for a continutio®e linear system is equivalent to the following
statement. For time &and any inpuk(t) with x(t) = 0 fort < to, the outputy(t) is zero for
t<to,

i) Find a non linear system that is causal butsduat satisfy this condition.
iii) Find a non linear system that satisfies theadition but is not causal.

2a. consider:x(t)=2cos2r § 1. Is it a power signal or Energy signal?

b. A continuous-time and discrets time sigrais shown in the following figure. Sketch and

label each of the following signals.
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c. A system is represents by the followingetiénce equations,
y(n)=3y?[n-1-nx[n]+ 4x[n- ]~ X[n+ ], n= Cis the system s,
i) Linear i) Time-invariant JiCausal iv) Memory. Explain each.
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UNIT - 11

3 a. Perform convolution of the following signal Qraphical method and sketch the resultant

signals and verify the same analytically.
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{123} h(n) = {121~}

b. Determine the response of the LTI system whosetirfn) =
1 1 8

using tabular method and matrix method.
4a. Consider an RL circuit shown in Fig. 4a. Thmpulse response of the circuit

ish(t) :%e_(%t)u(t). Find an expression for the frequency responsepéstdthe magnitude
and phase response.

10
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Fs 4 (a)
b. Find the overall impulse response of therotnnected systems shown in Fig. 4b given that

h(n)=a"u(n), h(n)=d(n-2), hn)=3(n-2

10
UNIT - 111
Sa. Solve the difference equatigrin)+3y(n-2)+ 2y(n- 2 =x(n). Assume that the system is
initially relaxed. Giverx(n) =4"u(n). 0
b. A difference equation describing a Filtegiigen below,
y(n)-2y(n-1)+iy(n-2)=x(n)+<ix(n-1). Draw direct form-I and direct form-Il 4

structure.
Contd....:
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c. Realize the following system function iscade form,

1+iz*
(1-327 3271327

H(z)=

6 a. Determine the natural response of the sysesurithed by the equation,

d’y(t) . _dy _dx(t) : _ A,
T+6E+Sy(t)—?+ ax(t) giveny( 9= 1, o

t=0

2
b. Given that, ddzz(t)+2d);$t)+3y(t)= 4dxd_gt)+ 5<(t) draw the direct form-I and direct

form-Il.

c. Determine the Fourier series representatitke square wave shown in Fig. 6(c).
1’\;2 L)
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UNIT -1V

7 a. State and prove Frequency convolution anseRal’s relations for DTFT.

\' ¢

b. Determine the Fourier transforms of the gidar pulse shown in Fig. 7(b),
x (=)
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8 a. Find the inverse Fourier Transforms of,
X(jQ)=
b. Determine the frequency response for thedifice equations given by,

Y s 1 y1) =Ly

c. Find the Fourier Transform of the impulserntra

(4 ek using convolution property.
+]

[+

P(t)=)_ 8(t-nT)

n=—c

Contd....4



P13EE42 Page No... 4

10 a.

UNIT -V
State and prove Initial value and Final vaheorem.
State and prove any four properties of Zgfarm.
Find the Z-transform of the sequence,
x[n] =3[-2]"u(n)-2(39"u(-n-1) Hence find ROC.
Find the inverse Z-transform of,
10

x|z

=

Solve the difference equation,

y(n)=2y(n-1)-1y(n-2)=x(n)+x(n-1) The initial conditions are y(-1)=1,  1g

y(-2) =-1the inputx(n) =3"u(n)
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