Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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\cnarys :ﬁ';iFlthh Seniester B.E. Degree Exammatlon, Feb./Mar. 2022
Signals and Systems

Time: 3 hrs. " Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE Sull question from each module.
Module-1
1 a. Explain the following classes of signals \

1) Periodic an Non-periodic 51gnals

i) Energy and power signals (04 Marks)
b. Find the even and odd parts of the signal x(t) shown in Fig Ql(b)
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Fig Q1(b) (04 Marks)
¢. Sketch the waveforms for the following signals :

) xi(t)=ult+2)-2ut) +ut-2) :

i) Xp(t) = —u(t + 3) + 2u(t + 1) 2ut-1) +ut-3)

1) x3(t) =r(t+1)-r(t) +r(t—2) :

V) x(t)=rt+2)-rt+ 1) -rt-1)+rt-2) (08 Marks)

OR .
2 a. Determine the average power and the energy of the following sequences:
1) xi(n) = nu(n) ,

i) xo(n) = A" (06 Marks)
b. Determine whether the system descnbed by, y(t) = e"(‘) 1S :

i) Linear ;

1) . Time — invariant

ii1) Stable. g, W (06 Marks)

¢. A discrete time system is represented by the following input output relation :
y(n) = 2x(n) + 3x(n — 1) + 4x(n — 2) + 5x(n — 3). Draw the block diagram showing the
parallel implementation of system operator ‘H’. (04 Marks)

‘ Module-2
3 a. Find the conyolution of the two discrete sequence given below :
xi(n) =2"u(-n-1)

X2(n) = 4" u(-n-1) (08 Marks)
b. Evaluate the step response for the LTI system represented by the impulse response,

h(t) =¢e™, (04 Marks)
¢. Determine whether the system described by its impulse response h(n) = e u (n— 1) is

i) Causal

i1) Stable. (04 Marks)
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OR
Find the response of the system described by the difference equatlon
y(n) + 4 y(n— 1) + 4 y(n — 2) = 2"u(n) with y(-1) = 0, y(-2) = 1. (08 Marks)
Draw the direct form I and direct form II implementation for the system described by the
dx(t
differential equation dy() +2 dy(t) +3y(t) = x(t) +3 ——= Ll ) (08 Marks)
dt’ dt dt
Module-3 :
State and prove duality property of continuous time Fourier transformer. (04 Marks)
Find the Fourier transform of a rectangular pulse described below :
1, |tl< :
x(t) = {0’ ll !' . Also sketch the magnitude and phase spectra. (08 Marks)

Find the inverse Fourier transform of x(jw) for the spectra shown in Fig Q5(c) i) and
Fig Q5(c) ii) below :
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Fig Q5(c) 1) - S Fig Q5(c) i) (04 Marks)

OR
Determine the frequency response of the System described by the impulse response,
h(t) = 8(t) — 2¢™u(t). Also sketch the spectra. (06 Marks)

Find the frequency response and the impulse response of the system described by the
differential equation :
2
d7y(V) +3dy(t)
dt? dt

+2y(t) = x(t) . What is the response of the system is x(t) =t ¢"u(t)?

(10 Marks)

Module-4

State and prove summatlon property of discrete time Fourier transforms. (05 Marks)

'Y Compute the DTET of the signal, x(n)=C05(0.2nn+Z) and sketch the amplitude and

phase spectraover -t <Q<m. (07 Marks)

Find the inverse DTFT of x(ejn) =g g <Ql<n (04 Marks)

OR
Determine the frequency response and the impulse response of the system described by the

. g 1 ! '
difference equationy(n)— 5 y(n—-1)=x(n)+ %x(n —1). What is the response of the system

to an input x(n) = Cos (125 n) (08 Marks)
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Obtain the difference equation forth system with the frequency response
1—e™® —3e72¢

H(e™) =

’ . (04 Marks)
1+ 2 e + e e 20 "
3 6
Find the difference equation for the system having impulse response ..
1y 1%®
h(n) = &(n) + 2(5) u(n) + (_ 5) u(n) (04 Marks)
Module-5

Determine the z-transform of the signal x(n) = l(f--2) “"u(—n —1). Sketch the ROC.
Ng,
(0S5 Marks)

Find the z-transform of the sequence x(n) =n Sin (—723 n)u(—n) , using appropriate properties.

(05 Marks)
Find the inverse z-transform of x(z) = log (I—l—;] |z|>|a| (06 Marks)
—az
OR
: . 5(1Y 7(-1Y
A system has an impulse response given by h(n) = 28(n)+ 23 u(n) - S\ u(n).
Find the transfer function of the inverse system. g (05 Marks)
Determine whether the system described below is causal and stable
L i ]
H(z) = 1952 (05 Marks)
14 , 49 ,
[ s Bl
8 64 ‘ iy
Find the value of x(0) for the left sided sequence, x(n) which is zero for n > 0, if
- -
k(z)= —3—2——4{-2—2—3 (06 Marks)
3—-z"+z
ik ok % ok
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