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SIGNALS AND SYSTEMS

(RR-Common to Electronics and Communication Engineering, Electronics and Instrumentation Engineering, Instrumentation and Control Engineering, Electronics and Control Engineering and Electronics and Telematics)

(NR- Common to Electronics and Communication Engineering, Electronics and Instrumentation Engineering, Electronics and Control Engineering and Electronics and Telematics)

Time: 3 hours





Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---
1. a)
Define: (i) Basis function:   (ii) ‘Norm’.





    b)
What is Hilbert space?  Explain its properties in detail.

2. a)
Find out the exponential fourier series & plot the magnitude and phase spectrum for the rectangular pulse train shown in the following figure.
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    b)
Write short notes on exponential fourier spectrum.


3. a)
State and prove convolution and differentiation properties of F.T.

    b)
A signal x(t) is given as x(t)=6 cos 10 (t.  This signal is sampled by an impulse train.  The sampling frequency of the impulse train are 7 Hz and 14 Hz.  Draw the spectra of the original signal.  Draw the spectra of the sampled signal with sampling frequency 7 Hz and 14 Hz.

4. a)
State sampling Theorem for band-limited signals.  Prove the theorem graphically.  What is Aliasing effect?

    b)
Given a band limited signal in the frequency range of 22.6 KHZ to 30.6 KHZ, what is the minimum sampling rate requited to completely specify the signal.
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5. 
The periodic signal g(t) is passed through a filter with transfer function H(w) shown in the fig. Determine the PSD and rms value of the input signal g(t). Assume the period is 2(.
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6. 
Determine the cross correlation function R12(
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) of two signals g1(t) and g2(t) 
defined by
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How does varying the frequency difference |f1-f2| affect this cross-correlation 
function?

7. a)
Derive the relation between Laplace transform and  Fourier transform of continuous time signal x(t)







    b)
List out all the properties of ROC of Laplace transform. 




    c)
Find the Laplace transform of x(t) = e-5t [ u(t) – u(t-5)] and its ROC. 

8. a)
Find the inverse z transform of X (z) = (z)/[z+2][z-3] when ROC is 

i) ROC ={(z( ( 2} 

ii) ROC = {2 ( (z(( 3}




    b)
Derive an expression for H(z) from the convolution sum.
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1. a)
State and prove schwartz’s inequality.





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


2. a)
Find the exponential fourier series and plot the magnitude and phase spectra of the following triangular wave form.
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b) State different properties of Fourier series.

3. a)
Distinguish between Fourier series and Fourier transform.

    b)
State the conditions for the existence of Fourier transform of a signal.

    c)
Find the Fourier transform of the signum function and plot it’s amplitude and phase spectrum.

4. a)
State uniform sampling theorem.  Prove graphically with neat diagrams in time and frequency domains and analytically by proving the results used.

     b)
Explain signal recovery from its sampled signal.  

5. a)
Distinguish clearly between Energy and Power signals. 

b)
Derive the expression for Energy spectral density function of a energy signal f(t) from fundamentals and interpret why it is called Energy Density spectrum.
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6.
Consider two signals g1(t) and g2(t).  These two signals are delayed by amounts 
equal to t1 and t2 seconds respectively.  Show that the time delays are additive in 
convolving the pair of delayed signals, whereas they are subtractive in cross-
correlating them.  Explain with an example.

7. a)
Find the Laplace transform of the derivative of the signal x(t) . Invert the transform to find the signal derivative. 

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

8. 
Prove that the sequences x1 (n) =an u (n) and x2 (n) = - an u (-n-1) have the same   X (z) and differ only in ROC. Plot their ROCs.     
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1. a)
Show that |A+B+C|(|A|+|B|+|C|.

    b)
The base vectors a1, a2, a3 are given in terms of the base vectors.



b1, b2, b3 by the relations




a1=2bl+3b2-b3




a2=bl+2b2-2b3




a3=-2bl+b2-2b3


If x=3b1-b2+2b3 express x in terms of a1, a2 and a3.

2. a)
Find the exponential Fourier series and plot the magnitude and phase spectrums for the full wave rectified sine wave.
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b)
Explain the conditions under which any periodic waveform can be expressed using Fourier series.


3. a)
Prove that Sinc(0)=1 and plot Sinc function.

    b)
State and prove Parseval’s power theorem.

4  a)
State sampling theorem for Low pass signals.  Prove analytically and mention various results used.

     b)
 Define and draw aliasing phenomenon in frequency domain.
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5. a)
Define average power and obtain relationship between average power and power spectral density.

    b) 
Derive the expression for Power Density Spectrum of a periodic signal.

6. a) 
Define auto correlation function of a complex valued time function f(t) of finite energy.  State and prove its properties.

    b)
Derive and plot auto correlation function of a rectangular pulse of amplitude A and existing between t=0 and t=T.

7. a)
Find x(t) that corresponds to X(s)=
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b)
The differential equation of Laplace transform is 
[image: image10.wmf]).
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  Find the output signal y(t).


8. a)
State and prove the 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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1. 
If ( and ( are vectors in Euclidean space, prove that 




     
a)
i)   If  ((  (  (( = (( (  (( , ( -( and ( + ( are orthogonal, 

ii)  If  ( + ( is orthogonal to   ( -( prove that ((  (  (( = (( (  ((.

b)
Prove that the vectors ( and ( in an unitary space are orthogonal if and only if  (( a(+b( ((2  =  (( a( ((2 + (( b( ((2 for any scalar ‘a’ and ‘b’.

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)
Obtain the Fourier transform of the following functions.:


(i) Impulse function f(t)
(ii) DC Signal.

(iii) 
Unit step function.

    b)
State and prove differentiation property of Fourier Transform.

4. a)
State sampling theorem for Low pass signals.  Prove analytically and mention various results used.

    b)
 Define and draw aliasing phenomenon in frequency domain.

5. a)
Explain causality and physical reliability of a system and hence give Daley-wiener criteria.

    b)
Obtain the relationship between the band width and rise time of ideal low pass filter.

6. a)
Prove the relationship between autocorrelation of a signal f(t) and its energy density spectrum.

    b) 
Determine and sketch auto correlation function of a periodic signal                       A Sin (wot+
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7. a)
Given, x(t)=e-tu(t), find the inverse Laplace transform of e-3sX(2s). 

b)
Is the signal x(t)=[sin(t)] sgn(t), where sgn(t) is the Signum function, Laplace transformable or not.  State the reason.


8. a)
Given X(s) = [s+3]/[s+1][s+2], obtain X(z)

    b)
Find the inverse transform of X (z) = 1/[1-kz-1], (kz-1(( 1
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