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1.a)
Define orthogonal functions. Give some examples of orthogonal functions. Verify that sinusoidal functions are orthogonal or not.

   b)
Derive the relation between Trigonometric and exponential Fourier series coefficients.

2.a)
Find energy density spectrum of a gate function, whose width is T, height is A and centered at origin, in terms of auto correction function.

   b)
Derive the relationship between conudation and correlation functions.

3.a)
What is condition for a system to be physically realizable?                      

b)   
Prove that the Transmission of a pulse through a Low Pass Filter causes the             dispersion of the pulse.

4.a)
Explain how AM wave can be generated . Give mathematical equations and waveforms at each stage. 

b) 
Show that the filter used to generate VSB should possess quadrature mirror symmetry for no loss of information.

5.a)
A single-tone modulating signal cos (15((103t) frequency modulates a carrier of 10 MHz and produce a frequency deviation of 75 KHz.  Find


i)  Modulation index and ii) phase deviation produced in FM wave iii) If another modulating signal produces a modulation index of 100 while maintaining the same deviation.  Find the frequency and amplitude of the modulating signal assuming Kf=15 KHz/volt.

    b)
Why FM is more immune to Noise compared to AM?  Explain.

6.a)
State and prove sampling theorem in frequency domain.

   b)
Explain the effect of aliasing on sinusoidal signal.

7.a)
Describe with figures, non coherent detection of ASK signals.

   b)
Derive an expression for the probability of bit error for ASK.

8.a)
An NRZ waveform consists of an alternating of 1’s and 0’s.  The waveform swings between + V and –V and the bit duration is Tb.  The waveform is passed through an RC network (HPF) whose time constant is RC=Tb​.  Calculate all the voltage level of the o/p waveform for the circumstances under NRZ waveform has persisted for long time.

b)
Draw an AMI w/m corresponding to a binary bit stream 100110010101.  The polarity of the first pulse in the waveform may be set arbitrarily.
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1.a)
Discuss about Legendre Fourier series.

   b)
State and prove differentiation and integration properties of Fourier transform.

2.a)
Find the cross-correlation of an arbitrary function and impulse function.

b)
Define auto-correlation and cross-correlation prove any two properties of correlation function.

3.a)
Show that from a knowledge of the impulse response for a linear system, the          response for  any arbitrary function can be obtained.                              

   b)   
Draw the impulse response of Band Pass Filter.                                    

4.a)
Derive the relationship between sideband power, carrier power and total power of           an  AM signal.  

   b) 
Obtain the expression in the time domain for the SSB signal.  

5.a)
Calculate the Bandwidth of commercial FM transmission assuming Δf = 75 KHz and essential bandwidth=15 KHz.

    b)
It is desired to generate an FM signal with deviation approximately 75KHz carrier frequency 96 MHz.  Draw the required block diagram of the Armstrong FM system and identify the various frequency components.  Assume baseband frequency range is 50 Hz to 15 KHz.  Start with crystal oscillator frequency  of 200 KHz.

6.a)
Explain in detail the effect of analog to digital conversion. Compare analog and digital systems.

   b)
A sinusoidal signal is to be transmitted using pan so that the output signal to quantizing noise ratio is 49.8 dB. Find the minimum number of representation levels L and binary code word n to achieve this performance.

7.a)
Derive an expression for probability of error for non-coherent FSK.

b)
Compare ASK, FSK and PSK systems with respect to bandwidth, power used, and equipment complexity.

8.a)
Summarize the characteristics of Bi-polar, Miller and dicode encoding formats with a neat waveform for the clear data stream.

11010100011

b)  Write short notes on “Line Coding”.
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1.a)
Define even and odd functions. Give some examples. Prove that an even periodic function contain only cosine terms in its Fourier representation.

   b)
Find the Fourier transform of ouit-step and signals functions and plot its spectrums.

2.a)
Find the correlation between [u(t)-u(t-()] and explain-t.u(t).

   b)
State and prove the relation between the auto-correlation and power spectral density of a periodic waveform.

3.a)
Find the relationship between the bandwidth and the rise time of a filter.
   b) 
What is ideal filter? Find impulse response of a ideal Low Pass Filter.
4.a)
Explain the methods of frequency translation. 

   b) 
Explain the Envelope detector for AM.  

5.a)
Draw the practical circuit of a balanced ratio detector, and show how it is derived from the basic circuit.  Explain the improvement effected by each of the changes.

   b)
A sinusoidal carrier which attains a peak voltage of 5 V has a frequency of        100 MHz.  This carrier is frequency modulated by a sinusoidal waveform of frequency 2 KHz such that Δf=75 KHz.  Write the expression for the FM wave.

6.a)
Give the signal m(t)=10Cos2000(t  Cos8000(t.


(i)  What is the minimum sampling rate based on the low-pass uniform sampling      


      theorem.  (ii) Reat 
(iii)  based on band pass sampling theorem.

   b)
Explain clearly the procedure for signal recovery through holding.

7.a)
Draw the block diagram for 8 PSK modulator.  Give truth tables of I and Q channels for this modulator.

   b)
Explain the relationship between bits per second and baud for a BPSK system.

8.a)
State the primary factors that must be considered in selecting a line loading format.

b)
Compare the duty cycle of various line coding formats for the bit sequence 11001010.
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1.a)
Prove that trigonometric Fourier series representation of an odd periodic signal contains only sine terms.

   b)
Determine the Fourier transform of (i) tf(2t)
(ii) 
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2.a)
Find the auto correlation of f(t) = Sin (ct.

   b)
Derive the relation between convolution and correlation functions of f1(t) and f2(t).

3.a)
What are the requirements of a system to allow the distortion less transmission                                                                     

             of a signal?

b) Show the response of ideal low pass filter when unit step is applied.      
4.a)
What is Frequency Translation? Why is this needed?

   b) 
Explain the method of generating AM signal using a switching device.

5.a)
Explain Bessel functions and the concept of bandwidth in FM wave.

   b)
An Rc capacitive reactance modulator is used to vary the frequency of 10 MHz oscillator by ( 100 KHz.  An FET whose transconductance varies linearly with gate voltage from 0 to 0.628 ms, is used in conjunction with a resistance whose value is 1/10th of the capacitive reactance used.


i)   Calculate the inductance and capacitance of the oscillator tank circuit.

6.a)
What is sampling? Explain the need for sampling and clearly discuss the process of sampling low pass signals and derive conditions for optimum reconstruction of signal.

    b)
Derive the relation between output SNR and Channel band width in a PCM system.

7.a)
Explain the relationship between (i) minimum bandwidth required for an FSK system and bit rate.

b)
Give the mathematical expressions of ASK, PSK and FSK signals.  Compare their spectra and state the merits of above signaling schemes.

8.a)
Compare line-coding techniques in terms of minimum bandwidth,  average DC 
             voltage, clock recovery and error detection capabilities of  line coding formats.

   b)
Encode the following BP RZ-AMI data stream with B6ZS and B2ZS

+ - 0000 + - + 0 – 00000 + - 00 +
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