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
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Fourth Semester B.E. Degree Examination, June/July 2023
Signals and Systems

Time: 3 hrs, Max. Marks: 100

Note: Answer any FIVE full questions, choosm g ONE full question from each module.

Mbdule-l \
Define signals and systems, bneﬂy explaln the classifications of signals. (08 Marks)

Determine whether the dtscrete“t: e"81gna1 x(n)= cos( 1r5n ) sin [T;n ) is periodic, of periodic

find the fundamental period. .~ (06 Marks)
Find and sketch the following sngnals and their derlvatlves

1) x(t)=u(t)-ut-ay;a>0 ;

i) y(t) =t[u(t) - u(t —~ h)] ;a>0. (06 Marks)

' OR
Let x;(t) and x(t) be the two perlodlc 51gnals with fundamental periods T, and T:
respectively. Under what conditions the sum x(t) = x;(t) + xa(t) is periodic and what is the

fundamental'period of x(t), if it is periodic? (06 Marks)
Calculate the average power of thessignal x(t) = A cos (@gt + 0), -c0o <t < 0. Also classify
whether signal is power or energy: (06 Marks)

A continuous time m signal x(t) is shown in Fig. Q2(c) Sketch and label each of the
following : 1) x(t — 2) 11) x(Zt) ii1) x(t/2) 1V) X(~t).

' : o
| 2 857 L E

Fig.Q2(c): (08 Marks)
2 Module-2
““For a system describe by T{x(n)} = ax +b, check for the following properties :

i) Stability ii) Causality iii) Linearity 1v) Time — Invariance. (06 Marks)
Given : x(t) = u(t) -u(t — 3), and h(t) u(t) — u(t — 2) evaluate and sketch y(t) = x(t) * h(t).
(10 Marks)

Find the convolutlon sum of x(n)'and h(n) where x(n) = [(T),l, 2,3] and h(n) =[1, %,1] :
' (04 Marks)
Find the integral convolution of the following two continuous time signals h(t) = e'u(t) and
x(t) = u(t + 2). Also sketch the output. (08 Marks)
Find the convolutlon sum of the following signals, where x(n) = u(n) and h(n) = (1/2)"u(n).
(06 Marks)

State and prove the following properties of convolution sum :
i) Commutative ii) Associative iii) Distributive. (06 Marks)
1 of3
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Module-3
Find the overall impulse response of the system shown in-

ey FigQ5@)
Where hi(n) = u(n), hy(n)=u(n + 2; u(n)
hs(n) = 8(n — 2) and h4(n)’= a" u(n).
Check for memory, causal and stablllty of the following systems
h(n) = (0.5)"u(n) i) h(n) = Pu(n+2) i) h(t) - '—"\Q tl.l(t) (09 Marks)
Find the Fourier series. coefﬁcwnt x(k) for x(t) sho Wh. In 11n the Fig.Q5(c).

(04 Marks)

(07 Marks)

€ response 1s glven by h(n) = (1/2)"u(n - 3).
(08 Marks)

(06 Marks)

(06 Marks}

Module-4

Fmd the DTFT of a-signal x(n) = a"u(n). ‘Also find the magnitude and phase angle. (08 Marks)
. Find the Fourier transform of a rectangular pulse described below :

|t<a
50 l:: |t|>a

Also find magmtude and phase sﬁectrum (12 Marks)

OR
Find the Fourier transferm of a signal x(t) = e™u(t). Also calculate its magnitude and phase
angle. (06 Marks)
State and prove the.followmg properties of DTFT
i) Linearity n) 1 iii) Frequency differentiation. (09 Marks)
Using the properties of Fourier transforms ﬁnd the Fourier transform of the signal :

x(t) = sm(m) e u(t). (05 Marks)
g 20f3
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Module-5

Find the z — transform or a signal x(n) = 3"u(n). Also p with poles and zeros.
(08 Marks)
Give the significance of the properties of RoC. (06 Marks)

Using the properties of Z — transform find the transform of the signal x(n) =n a™"! u(n).
' (06 Marks)

State and prove the following propertie
i) Linearity

i) Time — shift r‘%

iii) Time — reversal. : K (06 Marks)

Find the inverse Z — transforn Z) using partial ﬁactio%

x(z) = L RoC|z]> & (06 Marks)
322 —4z+1 w &

Using power series € Z — transform of the following x(z):

on technique find the % .

(08 Marks)
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