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Frequency Transformation of Ideal Fourier Series Coefficients Sheet is attached



answer Three quESTION out of Four 

1.
a) Draw a constellation diagram for a quadrature phase shift keying (QPSK) system and allocate binary codes to each phase. Using your allocation of codes indicate the phases used to transmit the following sequence of digits.




(6 marks)

b) [bookmark: _GoBack]State 'Shannon's Noisy Channel Coding Theorem' and use your answer to calculate the required bandwidths necessary to achieve a 1 x 103 bits/sec data rate when the signal to noise ratio (S/N) is 1, 3, 15, 255 and 1023 respectively.

(4 marks)

c) 
A set of transmitted data is to be encoded using a (7,4) Hamming code with the parity check matrix,  given by equation Q1b.

	Equation Q1b



		Find the generator matrix,  to produce the coded data and calculate the codes 				produced by the sequences .

(10 marks)


2.
a) A number of characters x1, x2,...,x8 are to be transmitted with the following transmission probabilities p(x1)=0.1, p(x2)=0.05, p(x3)=0.09, p(x4)=0.07, p(x5)=0.35, p(x6)=0.01, p(x7)=0.25 and p(x8)=0.08 .

Design a Shannon-Fano code for the transmission of these characters and calculate:

i. the entropy of the source
ii. the average length of the code

	      Comment upon the optimality of your code using the 'Source Coding Theorem' (Shannon's      	      First Theorem) 
(14 marks)

b) Determine the bandwidth needed for the channel when using 'Time Division Multiplexing (TDM)' to multiplex the signals shown in figure Q2b. 


[image: ]

Figure Q2b
(6 marks)


3.
a) Figure Q3a shows the magnitude and phase response of a digital filter. What can you say about the characteristics of this filter?
[image: ]

Figure Q3a
 (4 marks)

b) 


Design an N=7 finite impulse response (FIR) filter (use the frequency transformation method) that is band pass between  Hz and  Hz and has a sampling frequency of  Hz.

Use a Hamming window (equation Q3b) in your design.

     Equation Q3b
(16 marks)





4.
a) 


For a linear time invariant system find and sketch the resultant output  for an input. The systems impulse response is given by.
(4 marks)


b) 
Figure Q4b shows the butterfly diagram of a radix 2, decimation in time (DIT) FFT, calculate the final equations for the spectral outputs, X(0) to X(3), in terms of the time domain inputs, x(0) to x(3). Find the spectrum of the input sequence  where there is no overlap between frames.
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Figure Q4b
 (16 marks)


Frequency Transformation of Ideal Fourier Series Coefficients

	Type of Filter
	Transformation equations
	Ideal Frequency Response

	Lowpassc
-c
1

	



	

	Highpass0.5-c
-(0.5-c)
1
-0.5
0.5

	

	

	Bandpassl
0
1
u
-u
-0
-l

	



	

	Band-stopl
0
1
u
-u
-0
-l
-0.5
0.5
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