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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blan
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/"'/<3 € ‘--.I EC‘ 1 _ ' 1SEC45 c. f)rom ;lz: _Sl%;‘lali_ltl;dlcated in Fig.Q.2(c), derive the followmo sngnals
f'.",’\/ o & : f(’) : 3
15 R N i) x(®)[B (- 1)+8 (t-2)]+yO) s(t+2)
(zf > SO&“ | i) x(t) y (t-1)
| Gt M Fourt‘h ester B.E. Degree Exammatlon, Dec. 2024/Jan 2025 ; V) x(0)y (1) : o
Wedd 77 ‘ sl= : arks
: Signals and ‘Systems Ry : 3“:)
) “Max. Marks: 100 A XCE) Ry -
Nate Answer any FIVE full questlrms, choosmo ONE full questwn fram each module. J : . L F——]
\ T Ny ¢ i >4
» Module—l ' m 5% -2 9 /, ;; 3(-
1 a. Check whether the followmo signals are periodic or not If periodic find the fundamental : S . N> F . Lot
period. Y _ ~Z "\ ' AT 3 ' - -
. (n 2 (8n & ) - N L 47
t)=sin| —t | #2 —1 : S,/
) x(t) sm(zy: J cos( : j ) Fig.Q.2(c)
i1) x[n]= sm(gzm]Sm (n n] -~ Ry A : Module-2
A, 3 3 a. Determine whether the system described by the following input-output relation is
i X (t) 9 i 12w Lm. . }12_7{1: N (10 Marks) 1) Linear ~"ii) Causal 1i1) Time-invariant 1v) Memoryless  v) Stable.
5 3 y(®) =2x(t) + 3 ) “ (06 Marks)
b. Calcu]ate the energy and power of the followmg mgnals as apphcable b. Perfdfmdhé convolution operatlon o the following s10nals
i) x[n]= fél)(0+ gl)U[ ] il x(t) = e~ u(t) N :
1)  X[n]= 5 n ' (06 Marks) + - (R L
c. Determine and sketch the éven-and odd parts of the SIgnal depicted in: Fig Q.1(c). (04 Marks) o Shou]flggat P+ R " g 4 (08 Marks)
. N f) ) [x(m)*h,@)]+h, (n) Y ) TR~ m)}
) e i)  X(n)*h(n)= h(n) * X(n) ) v (06 Marks)
Y “OR
o 4 a. Givenx[n]= oa“'?U[n] and h[n] = " Un], perform x[n] * h[n]. (08 Marks)
% TRl #f b. Determine whether the following systems represéﬂféd by input-output relations are
PR 13 invertible: If invertible then represent their inverse system
e g D) Y0 =" xO} ) Y == j @)z
Q OR' : R4
s K Y y() =x() 4 ) y(t) = 2x(l:) (08 Marks)
2 a : A trapezcndal pulse x(t) is defined by c..Perform convolution operations on the following signals and sketch the output:
5-t,  AGY<S x[n] = 8(n + 1) + 28() + 38(a ~ 1) ;28(n ~ 2) + 5(n - 3)
x(1)=1. 5 Dictsa 8 h[n] = [2) [U[n] Uln -4]] gﬂ»ﬁ“g (04 Marks)
0, otherwise ' cW ﬁﬂ :g‘:xf‘i‘“j
' dx(t) y Module-3
is applied to a differentiator havmg the input-output relation y(t) = 3t . Find the energy 5 a. Determine whether the: V-followmg systems represented by impulse responses are stable,
of (0. (04 Marks) causal and memoryless.
b. Show that the product of two even signals or two odd signals is an even signal, while the 1) h(n) = [_{(n;_: §- Uln-3)
product of an even and odd signal is an odd signal. (06 Marks) i) h)=e F‘(H)
- iii)  h(n)=0.5™
v h(t)=pu(t -1 08 Mark
1 of4 ) ( ) {P-( ) ( arks)
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Show that step response of an LTI system is running inte'gral of impulse response. (04 Marks)

Evaluate the Fourier series representation for the 51gnal x(t) = sin (2xt) + cos (3xt). Sketch

the magnitude and phase spectra. a ) (08 Marks)
OR: 4
State and prove convolution property for contmuous time Fourier serles _ > (04 Marks)
Find the Fourier series representatlon for the given signal and draw its'magnitude and phase
spectra. " 4 (10 Marks)
N ) '

Fig.Q:6(b)
Find the unit steii responSe of the systems éfiven by their impulse responses
i) h(n) ( ) U(n) i) h(t) ;"ef I . (06 Marks)
Module-4 (

State and prove the following properties apphcable to'continuous time Founer transform

i) Time shift  ii) Frequency differentiation d (06 Marks)
Find the continuous time Fo%ﬁlifmm) = e™ u(t); a > 0.‘Draw its magnitude and
phase spectra. GALORE 56903 : (08 Marks)

Find the discrete time Fourlerﬂt?al?‘nsform of the foIlowulg 51gnals '

) x@m= (l) Uln)

i)  x(m)=a" R ¥ (06 Marks)
‘ OR :

State and prove Parseval’s theorem with respect to discrete time Fourier transform and

indicate the importance ofi it : (06 Marks)

. ‘The discrete time Fourier transform of a real 51gna1 x(n) 1s x(QQ). How is the discrete time

A~ Foumer transform of the following 51gnals related to x(QQ).

) yi(m)=x(n) ™

1)  ys3(n)=x(n)*x(- n)

1)  y2(n) = (1 + cosnm) x(n) _

iv)  yam)y=GD™ x(n). (08 Marks)
Find the continuous time Founer transform of

i) x(t)= Cos(wt)
-T<t{T)

11 t)= : 06 Mark
) x(® {0; otherwise ¢ e

3of4
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Module-5 ;
Find the Z-transform of the following sequences and plotit’s ROC.
1) x(n) =[%J U(n-2)
i)  x(n) :3[_71J U(n)-2[3"U(—n —I-}]. 9 | L (06 Marks)
If x(n) is causal, then prove that
Lt
1) x(0)= X(z)
Z>wo
i) x(o)= [X(Z) (Z-1)] 2 (08 Marks)
A LTI system is glven by the system functlon : :
33y
H(Z) = a
(1=35z" +1.527%) .
Specify the ROC of H(z) and h(n) for the following conditions:
i) ,The system is stable e LN
i1) “The system 1s causal. _ o, ¢ (06 Marks)
OR : :
Use the properties of Z- transfonn to find the Z- transform of the followmg
i) a™U(-n) CMRIT LIBRARY. °. 5
| y» BANGALORE - 560087 ~
i F)m)[juw 4
iii) [;) U(n) + (— 5] Um) | O (08 Marks)
Find theumverse Z—transform of $ )’
2
( )— 37 ~AZ5) 4 f the ROC 2 < iZl < 3 using partial fraction method. (06 Marks)

(Z-3)Z-2(Z-Y),

o~ Determme the 1mpuIse response h(n) and system function H(z) of the system that gives the
Qs output L R

y(n) = (—;)n U(n)for an input x(n) ( ] U(n) - l(%)n_ Un-1). (06 Marks)

* %k %k %k %k
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