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1.a)
Give some important axioms of vector space.

   b)
Prove that (A*B). (B*C)*(C*A)=(A.B*C)2.

   c)
Prove that A*(B*C)+B*(C*A)+C*(A*B)=0.

2.
With regard to Fourier series representation, justify the following statement.


a) Odd functions have only sine terms.


b) Even functions have no sine terms.


c) Functions with half-wave symmetry have only odd harmonics.

3.a)
Find the Fourier transform of a gate pulse of unit height,unit width and centered at t=0 
     b)
Find the F.T. of f(t) = t cos 2t
4.
Determine the maximum bandwidth of signals that can be transmitted through the lowpass RC filter shown in the fig., if over this bandwidth the gain variation is to be within 10 percent and the phase variation is to be within 7 percent of the ideal characteristics.
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5. 
For the following two signals find the power, and rms value, and sketch their PSD

(a)  (A+sin100t)  cos 200t.
(b) State and prove Parseval’s theorem.

6.a)
Determine and sketch the auto-correlation function of the Gaussian pulse 
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    b)
Discuss about the properties of correlation function. 
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7.a)
If x(t) is even function, prove that X(s) = X(-s) and if x(t) is odd prove that      X(s) =  -X(-s).









   b)
Find the Laplace transform of x(t) = e-tsin((ot+().u(t) and its ROC.


8.a)
Find the signal corresponding to the z transform

X (z) = 1/{1+ 0.2z-1}{[1- 0.2z-1]^2}

  


    
   b)
Explain the reason, why the complex exponentials are called eigen functions.
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1.
Convert a square wave of amplitude A and period T into orthogonal signal using Gram-Schmidt procedure.

2.a)
Obtain the Fourier components of the periodic rectangular waveform shown below:   
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   b)
Write a short note on Dirchlets’ conditions.

3.a)
Determine the Fourier transform of a two sided exponential pulse x (t) = e - ( t ( 
b)
Find the Fourier transforms of an even function xe(t) and odd function xo(t) of x(t).

4.
There are several possible ways of estimating an essential bandwidth of non-band limited signal. For a low pass signal, for example, the essential bandwidth may be chosen as a frequency where the amplitude spectrum of the signal decays to k percent of its peak value. The choice of k depends on the nature of application. Choosing k= 5, determine the essential bandwidth of g(t)=exp(-at) u(t).

5.
For the following two signals find the power, and rms value, and sketch their PSD

a)
A cos 100 t + B sin 80 t






b)
Derive the relation between bandwidth and rise time of a system.

6.a)
Determine and sketch the auto correlation function of given exponential pulse.



F(t) = e-at 

b)
Show that auto-correlation function and energy density spectrum form a Fourier transform pair.
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7.a)
Prove that the Laplace transform of even and odd functions is even and odd functions respectively.








   b)
Find the Laplace transform of x(t) = e-tcos((ot+().u(t) and its ROC.
8.a)
Given H (z)={z+1}/[3(z^2)-4z+1], find h (n) by partial fraction method. R.O.C.  (z(( 1









    b)
Prove the differentiation property of z-transaction.
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1.a)
Define and discuss the conditions for orthogonality of functions.

   b)
Prove that sinusoidal functions are orthogonal functions.

2.a)
Deduce the Fourier series for the waveform of a positive going rectangular pulse 
train. 
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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? 
3.a)
Find and sketch the convolution of  two signals:





x (t) = 2( ( (t-5) / 2)      and 
h (t) = ( ( ( t-2) / 4).
   b)
Find the F.T. of sin(8t + 0.1π).

4.a)
Find the impulse response of the system shown. Find the transfer function. What would be its frequency response? Sketch the response.
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   b)
State and prove sampling theorem.


5.a)
Energies of signals g1(t) and g2(t) are Eg1 and Eg2, respectively.

i)    Show that in general, the energy of signal g1(t) + g2(t) is not  Eg1 + Eg2.

ii)   Under what condition is the energy of g1(t) + g2(t) equal to Eg1 + Eg2.

iii)  Can the energy of the signal g1(t)+g2(t) be zero? If so under what condition?

   b)
State and prove Rayleigh’s energy theorem.
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6.a)
The Fourier transform of a  signal is defined by |sinc(f)|.Show that the auto 
correlation function of  a signal is triangular in form.
   b)
Prove that convolution and correlation are identical for even signals.

7.a)
Find the Inverse Laplace transform of  
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   b)
Find the ROC of left sided functions.
8.a)
Find the inverse z transform of X (z) using power series method, given                 X (z)=1/[1-az-1],(z(((a(







   b)
Prove that for causal sequences the R.O.C in exterior of circle of some radius ‘r’
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1.a)
Define orthogonal subspace.

   b)
What is orthonormal vector and orthonormal set of vectors.

   c)
Prove that the complex exponential functions are orthogonal functions.

2.
The complex exponential representation of a signal f(t) over the interval (0,T) is 

            (
f(t) =   ( 
(3 / 4+ (n()2)e jn(t     
      
        n = - (
     a)
What is the numerical value of T ?

     b)
One of the components of  f(t) is A Cos3(t. Determine the value of A.

     c)
Determine the minimum number of terms which must be retained in the representation of f(t) in order to include 99.9% of the energy in the interval.  

3. 
Determine the  inverse Fourier transform of the spectrum shown below:     

[image: image7.png]£y

)




4.a)
Explain the difference between a time invariant system and time variant system? Write some practical cases where you can find the systems. What do you understand by the filter characteristics of a linear system? Explain the condition of causality?

   b)
What is the effect of under sampling?

5.a)
Explain the physical significance of Power Spectral density and Energy Spectral density. Explain in detail how bandwidth and rise time are related and derive the relation.






   b)
Discuss about the conditions for physical reliability of an LTI system.
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6.a)
Determine and sketch the auto-correlation function of given exponential function: f(t) = e-at. u(t).

   b)
Show that auto-correlation function and power spectral density form a Fourier transform pair.

7.
Determine the Laplace transform and associated region of convergence and pole-zero plot for  the following function of time x(t)=e2t u(-t)+e3t u(-t)

8.a)
Find the inverse z transform of X (z) using contour integral method, given            X (z)=1/[1-az-1], (z((a 






  
   b)
State and prove initial and final value theorems of z-transform.
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