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

USN 18EE54

Fifth Semester B. E Degree Examination;-Dec.2023/Jan.2024

Signals and Systeh\s

Time: 3 hrs. - Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full question fmm ‘each module.

'Module-l

1 a. Distinguish between
1) Even and Odd signals
il) Energy and power sig A (06 Marks)
b. Check whether the followm% @sngnals are penodlc or. not Determme their fundamental

period.
i) x(t)=Cos (+2 t}fi“Cos (t)
B3r ‘ . w
ii) x(n)= Be [ 1) 4 T (06 Marks)
o &2 -~

c. Sketch and ﬁnd the energy of the foIlomgg:Eignals
plit 5 O<t<l

i) x(t)z 2-t ; 1<t<2 o
0 ; otherwise™

. 1 : In|sle
H) )= 0 : otherwise

(08 Marks)

2 a. Giventhe sngnal x(ﬁ) (6 —n) {u(n)‘fif‘u(n 6)} detemnne ‘and sketch the following signals.
i) yi(n)=x(4"-n) Wy p
i) yz(n) =x(2n-3)

(06 Marks)

mterms of g(t).

209 : '
_J £ 1 ' - '}
-lr__._-?'-’a‘-'uo et T

) Fig Q2(b) - (04 Marks)
c. Determine whether the following systems are memoryless, causal, linear, Time invariant and
stable i) y(t) =x*(t) " ii) y(n) = x(-n) (10 Marks)
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Module-2 ?
a. Evaluate the convolution sum of x(n) = p"u(n) ; |B| < 1 and:h(n) = o"u(n) ; [o|<1. (08 Marks)
b. Determine whether the LTI system described by.the following impulse responses are
memoryless, causal and stable.
i) h(t)=e*ut-1)
if) h(n)=2u(n) - 2u(n-1) (06 Marks)
¢. Determine the forced response for the system gwen by, 5 {;t) + le(t) 2 x (t) with input
x(t) = 2u(t). ) (06 Marks)
a. Evaluate the convolution mt@grﬁ of x(t) =u(t + 1) and h(t) u(t 2). Also sketch the y(t).
(06 Marks)
b. Determme the complefe’*rcsponse of the system**»dﬁscrlbed by the difference equation:
e, 4
y(n) ——y(n 2)= x(% 1 with y(-1) = 1, y(-2) = 0'and x(n) = u(n). (08 Marks)
c. Draw the direct: formT and direct form II unplementatlons for the difference equation
y(n) + 5 y(n._-— D=y(m-3)=3x(n-1) +-:2:-§§-(n -2) (06 Marks)
. " Module-3
a. State and prove following propemes of CTFT. d LA
i) Time differentiation 11)*F;equency shit N (08 Marks)
b.
/' FigQs) . (04 Marks)
c. Detcrmme the ﬁ'equen&y sponse and 1mpulse response of the system having the input

72&() e™u(t) and outpuf yig‘j etu(t) + e’ t). (08 Marks)

a. State and pro he following prope ties of CTFT i) Modulation ii) Time shift (08 Marks)
b. Determine the Fourier transform of the signal
x(t) = e™u(t) ; a > 0. Draw.its hagnitude and phase spectra. (06 Marks)
c. Determine the frequenqwéfesponse and impulse response for system described the
differential equation. .=~
—dx(t)

) .
d7y(t) +5 dy(t) + 6 (’t) . (06 Marks)
dt? dt : dt

<3Q§f@§$§, 2 0 f 3
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Module-4
State and derive the following properties of DTFT.
i) Time shift  ii) Convolution v (08 Marks)
Determine the frequency response and the impulse response of the system having input.

1 2 W] &

x(n) = [—] u(n)and output y(n) = %[_] (_1.:1)-'}‘_- (08 Marks)
Using the appropriate properties, find DTET__ o the following signal
x(n) = [%] u[n-2] (04 Marks)
State and derive the following, pmpertles of DTFT

i) Frequency dlfferentlatlon

ii) Parseval’s Theorem: (08 Marks)
Find the DTFT of the: ﬁ&o@ﬁmg signals
i) x(n)=o(n) ..
i) x(n) = o"u(n). 1 < 1. Draw the magn_ltude spectrum (06 Marks)

Determine the frequency response and t_h '*lmpulse response of the system described by the

dlfference equatlon y(n) + — y(n—l) g(n) 2x(n—-1) (06 Marks)

Module-S

(08 Marks)

2} u(n),a‘-:rﬁ:]?_iﬂ"'the ROC and poles

(06 Marks)
(06 Marks)
State aﬁd derive the folle' in
1) Time Reversal |,
) Convolutlon*]ﬁrdperty (08 Marks)
: :' . e % l Z"I
Determine theinverse z-transform'if x(z) = 7 4 with ROC’s
- N | 1 -1
(s
. 1 e 1
> — ii) | z |< s —<|z|<—= 08 Mark
hizl>1 izl sl ] 2 elele (08 Marks)
Determine whether the system described below is causal and stable.
H(z) = -—ﬂw _ | (04 Marks)
Zz + Z,—
* % *. * %k
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