
USN t0EC44

Fourth Semester B.E. Degree Examination, Dec.20l4l Jtn.Z0ll
Signals & Systems

Time:3 hrs. Max. Marks:100
Note: Answer FIVE full qaestions, selecting

at least TWO questions from each parl

PART-A '"'it 
I

a. Define signal and system *ittt 
"*a-pt.. 

aoO briefly explain operations pOftrmed on: 'independent variable of the signal. . "'','. 'ioo nnan<s;
b. DeGrmine whether the following signal is energy signal or power signal and calculate itseJ - -o---'

energ'y or power

/r\
x(t) = rectl ;i lcosr,lut. (04 Marks)' lT

\ ^0,/
c. Find whethl the- following system is stable, memory less, linear and time invariant?

y(t) = sin[x1t + 2)] (04 Marks)
d. Two signals x(t) and g(t) as shown in Fig. Ql (d). Express ihe signals x(t) interms of g(t).
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Fig. Ql (d) - (i)
2a. Given the signal x(t) as shown in Fig. Q2 (a). Sketch the following:

i) x(-2t+3)

Fig. Q2 (a)
For a DT LTI system to be stable show that,

^ K=+@

s3 llnrrl <*

-si1?P3 
gbtsag tr{:l JeT : }9_l

Fig. Q2 (c)
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(06 Marks)

(04 Marks)

(

(05 Maiks)
K --o

c. Two discrete time LTI systems are connected in cascade as shown in Fig. Q2 (c). Determine
the unit sample response of this cascade connection. (06 Marks)

+t t
Fig. Q1 (d) - (ii)
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d. Find convolution of 2 finite duration sequences,

h(n) = a"u(n) for all n and

x(n) = b'u(n) for all n

i) when a * b ii) when a: b (05 Marks)

rine the LTI systems characteri zedbyimpulse response.,r:,, 
" 
., a. Determtne ,?i\:t tttr.-t characteized by impulse response.

'" " 'i, D h(n) = tljj ",", ii) h(t) = e-'u(t + 100) ' 
'1""-:'

:. r,stable and causal. ,::,, (06 Marks)
b. '''ifina tfre forced response of the following system:

/ - \nI . I (r)"
y(n)-Z](r-l)-8y$-21=x(n)+x(n-l) forx(n)=[r.,| "trl (08Marks)

c. Draw diie"Cd""fprm II implementation for the system described by,thb','frllowing equation and

indicate nuffir of delay elements, adders, multipliers. ,,, ".
y(n) - 0.25y(ni-.f};0.125y(n -2)- x(n) - x(n-2) - $ r,'i'r'r'.', " (06 Marks)

4 a. Prove the following'i$pprties of DTF'S:
i) Convolution in timdll,;*. ii) Modulation theorem. (06 Marks)

b. Determine the complex ei$btlential Fourier series for periodic rectangular pulse train shown
in Fig. Q4 (b). Plot its magnitude and phase qpectrum. (08 Marks)

,,''',' Fig' Qa (b) L'll,'''

(
c. Determine the DTFS representation for the signal x(n) = sss[.--\

-/r-\ . l,-'t' \j-tttx(n). .n, ':',.':'

.-'i'll'i'' 
'ART 

- B"':" """a. Sta@''gnd prove the following properlies of DTFT:
t,i,)., patr"uai's theorem ii) Linearity

b' ,,pind the DTFT of the signals shown,
/ r'nr rli) x(n)=l-lu(n+4)\41\ |,/

spectrum of

(06 Marks)

ii) x(n) = u1n;

i,,, (06 Marks)
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,, 

,, ir ,,

(O8 Nlarks)

(06 M'hrkgc. Find the inverse Fourier transfom of the rectangular spectrum shown,

Y.tl"l )

Fig. Qs (c)
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6 a. Consider the continuous time LTI system described by,
d

Ay(t)+2y(t) = x(l)

Using FT, find the output y(t) to each of the following input signals.
i) x(t; = e-'u(t)
ii) x(t) = u(t)

b. Find the Nyquist rate and Nyquist interval for each of the
i) x(t; = sin c21200t;
1'"t1i), (t) = 2sinc(50t)sin(5000nt)

following signals:
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(06 Marks)

the input is

(06 Marks)

(04 Marks)
(04 Marks)

(06 Marks)

(06 Marks)

Ac. An{,LjtJ system is described byH(f)=:---;:-- find its
2+ j2nt

x(t) = fOj;*
o,r"1u, .

y(n) =:
f)

5 I I !t\-"

ivt" -l) - ; y(n - 2)+ x(n)r- 2x(n -1)
6

Determine
i) System function H(z) anJ magnitude response 

'al 
zero frequency.

ii) Impulse response of th"e system.
I

iii) Output y(n) fot x(n; = 6(n) -;6(n - 1)
5

b. Solve the foilQffig difference equation for the given
1 ''

Y(n) -: Y(n - 2) = x(n - l)
9."4',d.n.

W..,itpiy(-1) : 0, y(-2)= 1 and x(n) = 3u(n)
,,,,,,,,,,,,,,,,,,,,,.,'

'-: :F{<***
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initial . "rtlffifi ,:nd 
input,

.nEtlh!

(12 Marks)

(08 Marks)
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