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SIGNALS AND SYSTEMS
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Time: 3 Hours






   Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks.

---

1.a)
Obtain the Fourier components of the periodics square wave signal which 
is 
symmterical with respect to vertical axis at time t=0 as shown in the 


figure. 






 b)
 Distinguish between the expression form of Fourier series and Fourier 
transform. What is the nature of the “ transform pair “ in the above two cases?
2.a)
Define: (i) Basis function  (ii) ‘Norm’.

   b)
State the significance of :


(i) Gram – Schmidt procedure.  (ii) Impulse response.  (iii) Convolution.

3.
What do you understand by Energy spectral density and power spectral density? 
State and explain Parseval’s theorem.

4.
What do you understand by the term Crosscorrelation function of two signals? 
What are its applications? In what way ESD and CCF are related.?

5.a)
State and prove any three properties of autocorrelation 

   b)
State and prove parsvals theorem.

6.a)
Find the Laplace transform of the derivative of the signal x(t)=e-tu(t).  Invert the 
transform to find the signal derivative.
   b)
State and prove the time-differentiation and time-integration properties.
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7.a)
Discuss the application of Laplace transform.                                          

   b)
Explain Time shifting and frequency shifting properties of Laplace Transform.

8.a)
List the properties of the region of convergence of X (z).

  b) 
Find the z transform of X (n)= u (n-1) T.
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1.a)
Obtain the trigonometric Fourier series for the half wave rectified sine wave 
shown below:













 b) 
Describe the symmetry property of Fourier transform.



2.a)
State and prove schwartz’s inequality.

   b)
Differentiate the Hilbert space of energy and power signals.

3.
What is an LTI system? Explain its properties. What do you understand by the 
transfer function of an LTI system.

4.
What do you understand by time correlation of energy signals?  Explain in detail 
in what way the input PSD and output PSD are related. Derive any expression for 
this.

5.a)
Expain the difference between correlation and convolution with an example.
   b)
Find the autocorrelation of a triangular function.

6.a)
Find the inverse Laplace transform of X(s)=
[image: image1.wmf].
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   b)
State and prove time shifting and shifting in S-domain properties of Laplace 
transform.  Plot the ROC for the both.
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7.a)
What is Laplace Transform  ?  Find the Laplace transform  of the Signal 

[image: image2.wmf])
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   b)  
What is Region of convergence ? Explain the properties of ROC.

8.
Discuss in detail about the double sided and single sided Z- transform. What is the 
importance of ROC? Correlate Laplace transform and Z-transform in their end 
use.
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1.
Obtain the trigonometric Fourier series of the triangular waveform as shown below:    

















2.a)
State and prove low pass sampling theorem.

   b)
Explain what is meant by aliasing.

3.
What do you understand by time correlation of power signals?  Explain in detail 
in what way the input ESD and output ESD are related. Derive any expression for 
this.

4.
What do you understand by the term Crosscorrelation function of two signals? 
What are its applications? In what way ESD and CCF are related.?

5.a)
State and prove any three properties of Cross correlation.

   b)
Find the crosscorrelation between triangular and Gate function.

6.a)
For the signal given below, find the Fourier transform from the Laplace 
transform, if possible.  If it is not possible give the reason: X(s)=
[image: image3.wmf])

5

)(

1

(

)

2

(

+

+

+

s

s

s

.
   b)
State and prove convolution and differentiation properties of Laplace transform.
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7.a)
Discuss the application of Laplace transform.                                          

   b)
Explain Time shifting and frequency shifting properties of Laplace Transform.

8.a)
Discuss in detail with suitable examples the properties of z transform.
  b) 
Using z transform properties, Find 
z [n* a^(n-1)*u(n)].
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1.a)
Deduce the Fourier series for the waveform of a positive going rectangular pulse 
train 














   b) 
Distinguish between the expression form of Fourier series and Fourier 
transform. What is the nature of the “ transform pair “ in the above two cases?

2.a)
Write short notes on Exponential Fourier spectrum and the concept of negative 
frequency.

   b)
State and prove Parse Val’s power theorem.

3.
Explain the physical significance of Power Spectral density and Energy Spectral 
density. Explain in detail how bandwidth and rise time are related. Is it unique? 
Show that more bandwidth means less rise time.

4.
What do you understand by time correlation of energy signals?  Explain in detail 
in what way the input PSD and output PSD are related. Derive any expression for 
this.

5.a)
Expain the difference between Autocorrelation and Crosscorrelation.

  b)
Show that Autocorrelation function and Power Spectral Density form a Fourier 
Transform Pair.

6.a)
Find the inverse Laplace transform of X(s)=
[image: image4.wmf])
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.  Using the result find the 
Laplace transform of y(t)=x(2t)+x(t/s).

   b)
State and prove integration and differentiation properties of Laplace transform.
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7.a)
What is Laplace Transform?  Find the Laplace transform of the Signal 

[image: image5.wmf])
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   b)  
What is Region of convergence? Explain the properties of ROC.

8.a)
State and prove the linearity, convolution and scale change properties in z 
transform.
  b) 
Prove that the final value of x (n) for X (z) = z2/[z-1][z-0.2] is 1.25 
and its initial 
value is unity. 
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