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Answer any FIVE questions

All questions carry equal marks

---
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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