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S.E. (E&TC) (First Semester) EXAMINATION 2012

SIGNALS AN D SYSTEMS

(2008 PATTERN)
Time : Three Hours | | B ' Maximum Merks : 100
N.B. — @) | Answer three questions from Section I and three questions
frqm Section II.
(ii) Answers to the two Sectidns should be written in separate
_answer-books. |
(iif) Figures to the right indicate full marks.

| (iv) Assume suitable data, if necessary.

SECTION I

1. (@ (@) Define unit impulse function and write its relation with

unit stef) 1n CT end DT o ‘ [5]
(@) Find even and odd part of x(¢) = u@®). [5]
() Find whether the following CT and DT signals are periedic,
if y’es, find the pefiod :
(i) x(t) = 4cos S QCOS‘lt/
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2. (a)

()
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(1)  x(t) = 5 sin 200nt

- (Zii) x[n] = cos Snn' |
F-=F
Gv) x[n] =‘_COS 2 = sin| 5. v | [8]

or

(@) Define energy signal and power signal. [2]

(i1) = Determine whether x(¢) = u(®) is ‘power signal or energy
signal. e 6]

Sketch the following signals if x[n] is as shown below :

S
T"'.' 3 1 1 |

[T
=i 6 1 234 h,

@) x[2n + 1]

Gd) x[n] - ul2 ~ a]

3. (a) |

[4162]-151

i) xln - 1] + 8ln - 3]

@) x[4 -~ nl + uln]

1 . ’ ‘ ‘
(v)  =x[n]. o | | : - [10]
2 .
Determine convoiution integral of x(¢) = wu(¢) with
&) D
h(t) = }rect w ) ‘[8]
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(b) The impulse response of DT-LTI system is given below :
| hln]l = (0997 uln + 8.

(@) Determine whether the system is stable or not.

(i1) _Justify whether the system is causal or ahticipatory. [8]

Or
4. (a) Tesf the stability of the LTI systems whose impulse responses
are given below :
@ R =t et u®
Gi) h@® = Ae2 uw®. | o 8]
(b) Convolve the D.T. signal x[n] and hln] by tabulation

‘method. o o ‘\ | 81
| 2(n] ' | /hfn__] -
| : N 2l - . .
[N RN B ]
~4 -3-2 -] o o 91 23 § §°h

5. (@) State and prove the following properties of Fourier
transform : |
@ Differentiation in time: domain

(ii) Frequency shifting. ; ' ' [6]
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(b) () Find the Fourier Transfoi‘m of  sine signal. [5]
(ii) = Find the Fourier Transform using time shifting property

for the following signal. : (5]

Or

6. (@) ~ Write the equations for three types of Fourier seéries

| representation.- | | | [61

(b) Find exponential Fourier series for the following signal. [10]
1At

5
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SECTION 11

)

7. (a) The transfer function of LTI system is given by
25 -1

H(s)= ———-
(5) s2 +3s+2
Determine the impulse response of the system. 6]

(b) Find the Laplaée tra}nsform of the shifted gate pulse shown

}below., . | | [6]
X&)'ﬂ\

T4, t.

7t

(¢) Find the final value of

/ 25 +3 e
X(s)= - .
() 3 +5s2+6s [6]‘

Or
8. (@) Determine the partial fraction expansion and hence Inverse

Lapla(_:e' transform of

s2+25-2
s(s +2)(s—3)

X(s) = ROC Re(s) > 3. 8]

[4162]-151 | 5 A P.T.O.

www.sppuonline.com



http://www.sppuonline.com
http://www.sppuonline.com

.
www.sppuonline.com
() Prove :
(i) Time shifting and
(i7) Differ'entiation 1n time domain *propefties of Laplace

transform. o o | o [10]

9. (@) = The signal _'x(t) = 10sin (10¢) is applied to a system whose
transfer function is | ‘ |
H(f ) = 3rect(£—) e /4,
Find the output energy spectral density." [8]
g ®)  State : “ |

(1)  Rayleigh’s Energy‘ Theorem -

(ii) Parsvel’'s Power Theorem. ‘ | (4]
(c) Given :
- . o
rect(t} = A ’—§v< t < 9

= 0  otherwise.

Find Energy Spectral Density. : o [4]

Or
10. (a) Find the cross-correlation between the signals :

4[n]=11,23 4 xnl-10128. @
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,(b)  State the properties of ESD"ahd prove’ its relation with

autqeorrelation. - : . 8]

11. (@) Three students A, B and C are given a problem 'in Maths.

2.

3
The probab111t1es of thelr solving the problem are 13 ‘and

1
1 respectlvely Determlne the probability that the problem

1s solved if all of them try to solve the problem. [el
b) | Define the terms Expectation, Varlance and Standard' |

Deviation.

Detertnine the above terms for»uniform random variable whose

" p.df is given by

S

1 ~ S
flx) = b-a a <x <b g
- =

=0 elsewhere. (100 3

| 7

Or %

12. (d) ~ The,probability_ density function of a rahdom variable X is given
by flx) = xe* - u(ot). Determine :
@ CDF
v(ii) “Evaluate PX < 1)
i) PA < X < 2
(v) PX > 2). L . (8]

41621151 L R ~ pTO.
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