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Answer anyFIVE Questions
All Questions carrfqual Marks

1. a) Derive the relation between unit step functiod signum function along with their
appropriate definitions.
b) Explain how a function can be represeritgda closed or a complete set of mutually
orthogonal functions.
2. a) Determine the complex Fourier series expandiantoangular signal with period T=4 and
fundamental frequency @, = %
b) Determine the complex exponential Fowseates representation for each of the following

signals: i)x(t)=cos(2+ 7 /4) i) x(t)=cos4+ sin6 i) x(t) =sin?

3. a) Determine the inverse Fourier Transform of ghectrum shown in Figure 1:

F{jw)
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)

Figure 1
b) State and prove the following propertéBourier Transform:
i) Multiplication in time domain i) Conwation in time domain.

4. a) Check whether the following systems are lingme invariant systems or not.
i) y(t) =sinx(t) i) y(t) =tx(t) iii) y(t) =x(t)cos200r iv) y(t) =te™®
b) Clearly discuss the filter characterstiof linear systems and mention conditions for
distortion less transmission of a signal througg dystem.

5. a) State and prove convolution property of Fouri@nsform.

b) Find the power, rms value and sketchP®© for the following signal;
X(t)=(A+sin 100t) cos 200t.
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6. a) Discuss sampling of continuous time signals.
b) Find the Nyquist rate and the Nyquis¢mal for the signal

X(t) = % cos@00rt) cos(000nt)

7. a) When a function f(t) is said to be Laplace sfarmable?
b) What do you mean by region of convergénc
c) List the advantages of Laplace transform

2
d) If8(t) is the unit impulse function, find the Laplacansform Of(jj_t [6)]

8. a) Explain the concept of Z-transform of a diser&ihe sequence.

b) Find the transform X(z) and sketch the fzam plot with the ROC for each of the
following sequences.

) x(n)= (%) r]u(n) + (—3 nu(n) i) x(n)= [%) r]u(n) + [%} nu(—n -1)

20f2

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

Code No: R21044 R10 SET-2

[l B. Tech | Semester Supplementary Examinations, Jan - 2015
SIGNALSAND SYSTEMS
(Com. to ECE, EIE, ECC, BME)
Time: 3 hours Max. Marks: 75

Answer anyFIVE Questions
All Questions carngqual Marks

1. a) Find whether the following signals are evendaud o
i) x(n)=Sn(-2zn) i) x(n) =Cos(2zn)
b) Define Mean square error and derive #pression for evaluating mean square error.

2. The complex exponential representation of a sigr{&lover the interval (0,T) is given by

fh=3 (g+(n7r)2)t

N=—c0

a) Find the numerical value of T.
b) One of the components bft)is Acos3rt. Determine the value of A.

c) Determine the minimum number of termsciwimust be maintained in representation of
f (t)in order to include 99.9% of the energy-in-the & (0,T).

3. a) Explain the concept of time scaling and timéisig with an example for each.
b) Using the properties of FT, compute. thédF the following signals

) x(t)=sin(2rt)e'ut) i) x(t) =te 3

4. a) Find the impulse response of the system showkigumre 1. Find the transfer function.
What would be its frequency response? Sketchebgonse.

R
o—*W'»—T—o
Input c L Output
o 1l o
Fimre 1

b) Obtain the relationship between rise tiarmed band width of a low pass filter when
unit step signal is applied.

5. a) If YO=XO"NDY then show that(t—t)* Mt-12) = y(t-t1-t)
b) Derive an expression that relates EnSpgpctral Density and Autocorrelation function.
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6. a) Define Nyquist rate. Compare the merits and di#snef performing sampling using
impuse, natural and flat-top samplinghteques.
b) Determine the minimum sampling rate Agqduist interval of the signal given by
sin (200t) + sin (1000t).

7. a) Find the initial and final values of signal x{those Laplace transform is
X(s) = (5s +1)/[s(s + 2)]
b) Find inverse of following Laplace tramsh
1 2
s+1 s-1'
c) Find the Laplace transform of the signal
X (t) = u(t) + e? u(-t)

X(s) =

IfROCis 1 <Re(s)

8. a) Explain different properties of ROC of Z-tramrsh

b) Find the inverse Z-transform of the funatioX (z) = Iog(ia) for |z|>3
z
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1. a) Arectangular functioftt) is defined by
1(0<t<II
f(t) = ( )
-1 ([I<t< 21)
Approximate this function by a waveform dirover the interval (0, 72) such that the

mean square error is minimum.
b) Explain how vector analogy with sigreaiseful for spectral or signal analysis.

2. a) Find the exponential Fourier series of a sighad(t) = cosbt sin3 .

b) Determine the trigpnometric and exporeditourier series of the function shown in

Figure 1.
i3]

3. a) Consider a continuous time LTI system descrﬂ;eg§+ 2y(t) = x(t). Using the

Fourier transform, find the output y(t) to eachhad following input signals:

i) x(t)=e'u() i) X(t) = u(t)

b) Derive the FTfrom the Fourier series.

4. a) Whatis an LTI system? Explain its properties.
b) Test the linearity, causality, time-vaia of the system governed by the equation

) y(n) =x(n-ng) ii) y(n) =cosfwg X () i) y(n)=a[x(n]2+b

5. a) State and Prove frequency convolution theorem.
b) Discuss cross correlation and its prapsrt
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6. a) Explain flat top sampling.
b) State and prove sampling theorem for fmass signals. Also, explain the recovery of
original signal from its sampled signal. Draw ndi@igrams wherever necessary.

7. a) Find the Laplace transform of the followinfyt) = 3. t.cos@(t —1))

3s? + 225+ 27

b) Obtain inverse Laplace transforiXi(s) = —; >
(s* +3s+2)(s" +2s+5)

8. a) What is region of convergence? List theaatages of Laplace transform.
b) Determine the inverse Z-Transform offitiowing X(z) by the partial fraction expansion
z+2

method, X(2) =
(2 22> —72+2

.Ifthe ROCsisi) |z 3, i) |3d<1/2
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1. a) Derive the condition for the two signal@)and §(t) to be orthogonal to each other.
b) Sketch the following signal(t) = e ! fora>0.
Also determine whether the signal is a poweraign an energy signal or neither.

2. a) Determine the Fourier series representatiox()f= 2Sn(2rt — 3)+ Sn (4rt )
b) Write Drichlet's conditions to obtain Aeu series representation of any signal.

3. a) Find the Fourier Transform of the following wéwens shown in Figure 1.

N
b) If f (t) & F(w) show that%ﬁ( i0)F ()

4. a) The frequency response of a causal and stabteaous time LTI system is expressed
asH(jo) =212
1+ jo
i) Determine the magnitude &f(jw) i) Find phase response Bif( jw)
b) Discuss the characteristics of band filass

5. a) State and prove Parseval's Theorem for contsidomain periodic signal.

b) Find the convolution of two signals x{&)%,0,-1,1} and h(n)={1,-2,-3,5} and represent
them graphically.
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6. a) Discuss the process of reconstructing the sigoml its samples.
b) Discuss the effect of under sampling.

7. a) Find the Laplace transform of [#&os5t - 3* sin 5t]*u(t) and its ROC
b) Find the inverse Laplace transform &) X((-5s - 7)/ [(s+ 1) (s- 1) (s - 2)]

8. a) State and prove any four z-transform properties
b) The z-transform of a particular diseréime signal x(n) is expressed as

-1
X(2) = % Determine the x(n) using time shifting property.
-0.5z
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