‘ &S 18EC45

th Semester B.E. Degree Examination, Jan./Feb. 2023
Signals and Systems

7 Max. Marks: 100
: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a. Determine even and odd components of a signals shown in Fig Q1(a)
T
T o 3 b
V Fig Ql(a) (06 Marks)
Sketch the signals x(n), yi(n) and y2(n), where x(n) = (n - 6) [u(n) — u(n — 6)], yi(n) = x(2n)
ya(n) = X(Zn 3): = (08 Marks)

c. Determine the energy of the signals y(t = d—x(t) where x(t) = Sin 107t [u(t) —u(t - 0.2)].
(06 Marks)

OR
2 a. Verify the following signals are periodic or non-periodic, if periodic find the fundamental
period of a signals '

agonal cross lines on the remaining blank pages
aluator and /or equations writlen eg, 4248 = 50, will be treated as malpractice.
o

: i) x(t) = cos 20mt - Sin ¥2wt i) x(n) = Cos 1007 + Sin 5rn. (06 Marks)
. b. Sketch the 51gnals yi(t) = x(2t - 5) and ya(t) = x(2t + 5)- Where x(t) shown in Fig Q2(b)
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) Fig Q2(b) (08 Marks)
5 = ¢. Explain x(t) interms and elementary signals as shown in Fig Q2(c)
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g Fig Q2(c) (06 Marks)
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Module-2 -
Verify the following systems are Linear, time invariant causal stable.
Dy(t)=tx(t) 1ii)y(n)=x(-n) e = — (08 Marks)
Determine the convolution integral of e 2@@) * etut). f : (06 Marks)
Find response of a system whose input am{” ‘impulse response given b}ﬁm
X = oy arKks
0 otherwise: Y ﬁm mﬁerwme A
OR %:

Evaluate the convolutionﬂ%suum of (2)"u(-n)* (%) u(‘n;"%iﬁ;%.. é (08 Marks)
Verify the followm&sgstems are linear, time mvanaﬁt and stable
i) y(n) = e ii) y(t) =™ (06 Marks)
Determine the convolution sum using graphwaf‘“ method where
xi(h) = [%, 1, BlF h(n) [;, 2,-2,-2] = (06 Marks)

""" “Module-3 5
State an iﬁfﬁbprove associate proper%amf convolution 1ntegral (06 Marks)
Verify the following LTI systems are stable, causal and nTemory less. .
i) h(t)=e'u(t) i) h(n)=( (n=2)[u(n+1)-u(n ‘“4*"%_2;)?] - (06 Marks)

Determine the Fourier series-coefficient of the SIgnal x(t) = Cos(IOn:t) Sin (20n(t) ; sketch
magnitude and phase spectrum £ (08 Marks)

CMRIT LIB

Inf e
1) h(n) =£% “ﬂ 11) h(t) —t[u(t}w u(i’"’i D] %T““”w% (08 Marks)
Determm; the Fourier series c@efﬁcwnt of the s;gnals x(t) = 10Cosl0Ont + 2 Sin 100mt,
Sketch magnitude and ph@ﬁ%pectrum - (06 Marks)

. nﬁDetermme the 1mpulse response of the syst“mn“glven by the mput and output relatlonshlp

(06 Marks)
% ' “Module-4
Detﬁrmme the Fourier transfornt of the signal
0<t<4 >
x(t)= Sketch-magnitude and phase spectrum. (08 Marks)
O otherwise —
State and prove Time secaling property of Fourier transform. (05 Marks)

Determine the B’F F’Tof the signal x(n) = [é} u(n). sketch magnitude and phase spectrum.
o (07 Marks)
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OR
State and prove Parscvals property and Fourier transform. (05 Marks)
Dectermine the DTFT and the signal x(n)=[¥, L, 1,1,1] sketch magnitude and phase
spectrum. N (08 Marks)
Determine the Fourier transform of the signal x(t) = ¢™. Sketch magnitude and phase
spectrum. LR (07 Marks)
Module-5

Determine the z-transform of the signal x(n) = -2"u(-n-1)+ [%j u(n).also sketch RoC.

(08 Marks)
Find the inverse z-transform of X(z) = —2—;——6 for all possible RoC. (08 Marks)
z° =52+
State any four properties of RoC. (04 Marks)
OR

Determine the impulse response of the system given below

y(n)— Z y(n—1) +éy(n ;'2) =x(n)-2x(n-1)" D@iemme h(n) for the following condition

i) Stable ii) Causal. "‘ o (12 Marks)
Determine inverse z-transform using long division method or power series.
X(z)= L (z) > 2 ii) Xtz)= : (z) < i. (08 Marks)

1 i 2 I -1 2

I~z ~ l=—2z
2 7
X %k Kk k Xk
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