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Frequency Transformation of Ideal Fourier Series Coefficients Sheet is attached



answer Three quESTION out of Four 

1.
(a) 	For the codewords a to h, shown below, find the 'Hamming Distance' dmin and hence 	determine:
 
i. How many errors are detectable 
ii. How many errors are correctable.

a = 000000
b = 011100
c = 101010
d = 110110
e = 110001
f = 101101
g = 011011
h = 000111

(10 marks)


(b) 	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) Using the block diagram of figure Q2a showing both the modulation and demodulation stages of a coherent Amplitude Shift Keying (ASK) modem, explain the function of each component and illustrate your answer with sketches of typical waveforms and or spectral diagrams that you would expect to see at each stage.
[image: ]









 
Figure Q2a
(8 marks)

b) If the following message M(x)=10001 is to be transmitted, and the chosen polynomial for Cyclic Redundancy Check (CRC) generation is G(x)=x3 + x2 + 1, show how this error checking mechanism works by calculating a transmission with no errors and then with one error in the third transmitted bit from the right
 (12 marks)


3.
(a) Figure Q3a 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). 


Hence find the spectrum of the input sequences  
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Figure Q3a
	
	
	
	
	
	
	
	


(4 marks)

b) 
Find the spectrum of the sequence  by using the discrete Fourier transform (DFT).
 (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) 


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.  
(12 marks)

c) Apply a Hamming window (equation Q4c) to the design of Q4b.


     Equation Q4c
(4 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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that is band pass between 3.5x10° Hz and 5.7x10° Hz and has a sampling frequency of

39x10° Hz.

Use a Hanning (von Hann) window (equation Q3b) in your design.

w(k)=0. s[”“’{@)}os k<2a  Equation Q3b
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(16 marks)

a) Fora linear time invariant system find and sketch the resultant output »(x) for an input
x(k)={3.3.2.4}. The systems impulse response is given by h(k) = {11.43}.

b) Find the Discrete Fourier Transform (DFT) of x(k) = {5.1.4.2}
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(4 marks)

a) Design an N=7 finite impulse response (FI_R)VﬁIteE (use the frequency transformation method)
that is band pass between 4x10° Hz and 6% 3" Hz and has a sampling frequency of

| 2.8x10* Hz.
f Use a Hamming window (equation Q3b) in your design.
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