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Answer any Five questions

All questions carry equal marks
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1.a)
State and prove the modulation  property of Fourier transforms.

b) Find the auto correlation of the signal shown below


                                                A    x(t)


                                                0                   T     t

2.a)
A 10% tolerance resistor has the colour code: Brown – Black – Red. Find the pdf of its conductance.

b) The joint density function of X  and Y is given by   

fxy (x,y) =  
8xy    0 ( x (1,  0 ( y (x.



   0     Else where



Find the covariance of X  and Y.

3.a)
What is a wide sense stationary random process ?  If A and ω are constants, and ø is  uniformly distributed over ( - ח , ח), find if A Cos (ωt + ø) is wide sense stationary.

b) let X(t) be a white process with Rxx (τ) = δ(τ)  and X(t) has zero mean. 

                       t

If y(t) = ∫    x(λ) dλ, find  the auto correlation of y(t) . Is y(t) stationary or not ?

             o

4.a)
Show that an AM signal with large carrier can be demodulated by squaring it and then passing the resulting signal through a low-pass filter.

b) Explain quadrature null effect. Draw the schematic diagram of a costas receiver and explain its working.
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5.a)
Draw the phasor diagram for a narrowband FM and compare it with that of AM. Show a scheme for producing Narrow band F0M.

b)   Discuss the capability of an RC high – pass circuit to act as an FM discriminator.

6.a)
State and derive sampling theorem for bandpass signals.

b) Explain the causes for inter symbol interference.  How do you optimize the same?

7.a)
A PCM signal is generated with fs  = 8 kHz. The messages is band limited from 300 to 3300 Hz. The required output   signal to quantization noise ratio is 30 db. Calculate minimum number of uniform quantizing levels. What is the least number of bits per sample needed ? Find system band width.

b) Repeat the above bit with a μ – law compander with  μ = 255.

8.
Define (i)  loss less channel  (ii) Deterministic channel  (iii) Noiseless channel. States Shannon-Hartley law.  An additives white gaussian channel has a bandwidth of 4 kHz. It is  contaminated by a white gaussian noise of power spectral density =  1 p watt/Hz. If the signal power required at the output in 0.1 mw, find channel capacity.
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