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

USN 10EC44

Fourth Semester B.E. Degree Examination, Dec.2014/Jan.2015

Signals & Systems
Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART — A oy e
1 a. Define signal and system with example. And briefly explain operations performed on
independent variable of the signal. (06 Marks)
b. Determine whether the following signal is energy signal or power 31gnaI and calculate its
energy or power

x(t) = rec{»—Jcosm t. o (04 Marks)
c. Find whether the following system is stable, memory less, lmear and time invariant?
y(t) = sm[x(t + 2)] : (04 Marks)
d. Two signals x(t) and g(t) as shown in Fig. Q1 (d). ExpreSS the signals x(t) interms of g(t).
N {06 Marks)
(S .
4_'* R T,%GJ
5 -
a1t
1
o Iy j, >y | oo F 7Lk
Fig. Q1 (d) @) T Fig. Q1 (d) - (i1)
2 a. Given the signal x(t) as shoWn in Fig. Q2 (a). Sketchthe following:
i) x(=2t+3) R x(-z——zJ o (04 Marks)

& T Tt

Fig. Q2 (a)
b. ForaDT LTI system to be stable show that,
K o
Z|h(K)| <o (05 Marks)
c. Two dlSCl’Cte time LTI systems are connected in cascade as shown in Fig. Q2 (c). Determine
the unit sample response of this cascade connection. (06 Marks)
r_. ________ p e — — — ot e fpa— m— —
1
t
)

[t = (_4) ud.ﬂ) —ﬁlﬁ["") (‘“4) wln) -—l—-‘r (dlﬁ)

i
f
[
|
i
L urit Sample TLPONE soveall S 6351&0 h{n)'

Fig. Q2 (c)
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Find convolution of 2 finite duration sequences,

h(n) =a"u(n) forall n and

x(n) =b"u(n) foralln

1) when a#b iil) whena=">b {05 Marks)

Determine the LTI systems characterized by impulse response.

i) h(n)= n[l) u(n) i) h(t) = e~ u(t +100)

Stable and causal. (06 Marks)
- ‘Find the forced response of the following system:

y(‘n)r—ly(n—l)-—ly(n—Z) =x{n)+x(n—1) for x(n)= (—) u(n). e (08 Marks)

Draw dlrecr form II implementation for the system described by the followmg equation and
indicate number of delay elements, adders, multipliers. -

y(n)—0.25y(n = 1}— 0.125y(n-2)-x(n)-x(n-2)=0 - ] (06 Marks)
Prove the followmg pmpertles of DTFS: -
1) Convolution in time: -* - ii) Modulation theﬁfem (06 Marks)
Determine the complex exponential Fourier serieg for periodic rectangular pulse train shown
in Fig. Q4 (b). Plot its magnitude and phase spectrum (08 Marks)
63
L

! 4 ;(- T —-)l

| ¢ g'

" |

!

“To 12 -T 0 T o L, 7
3 5 = 2 To
Fig. Q4 (b)

Determine the DTFS representatlon for the signal x(n) (ms( J Plot the spectrum of

x(n). : o (06 Marks)
PART - B
State Hnd prove the following properties of DTFT: .
1) Parsevai’s theorem ii) Linearity (06 Marks)
Find the DTFT of the signals shown,
. 1y 3
1) x(n)= (—4—) u(n+4) i) x{n) = u(n) (08 Marks)
Find the inverse Fourier transform of the rectangular spectrum shown, (06 Marks)
~lv2)
1
L
. T 7w
Fig. Q5 (¢)
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Consider the continuous time LTI system described by,
d
YD +2y() =x(1)
Using FT, find the output y(t) to each of the following input signals.
i) x(t)y=e u(t)
i) x(t) = u(t) (08 Marks)
Find the Nyquist rate and Nyquist interval for each of the following signals:
1) x(t) =sinc’(200t)
if) x(t) = 2sinc(50t)sin(5000mnt) . (06 Marks)

An LTI system is described by H(f) = 3 42 . find its response y(t)ﬂif the input is
Lo +]2n

x(t) - U(t) ’ o (06 Marks)

Define ROC and list its properties. _ (04 Marks)

State and prove titne reversal property of z-transform. (04 Marks)

Determine the inverse:'z:;tljansform of x(z) = l 1 ROC; [¢|>1 (06 Marks)
(1+__z"X1—z")

Sln( )u(n) (06 Marks)

A causal stable dlscrete time system 1&=éeﬁﬂed by,

Y(n)=—y(n 1)-—y(n 2)+X(Il) 2x(n—-1)

Determme ~,
1} System function H(z): and magmtude response at zero frequency
ii) Impulse response of the system S

111) Output y(n) for x(n) =8(n) - —6(n -1 o kN (12 Marks)
Solve the followmg difference equatlon for the given initial con‘dltlons and input,

y(n) —*Y(n 2)=x(n-1)
With y( 1)=0, y(-2)=1 and x(n) = 3u(n) T (@8Marky

* % %k ok %k
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