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EXAMINATIONS 2009 / 2010				Semester 2
AHOLIADAU  2009 / 2010

	FACULTY OF:   APPLIED DESIGN AND ENGINEERING





	NAME OF COURSE/PROGRAMME:

	BEng Computer Systems and Electronics


	YEAR OR LEVEL:

	Year 2, Level 5

	NAME OF MODULE/UNIT/EXAM PAPER:

	Digital Signal Processing and Digital Communications RESIT


	MODULE NO:

	M

	DATE OF EXAMINATION:

	

	EXAMINATION TIMES:


				START TIME:

	

				FINISH TIME:

	

				TIME ALLOWED: 2 hours

	



INSTRUCTIONS TO CANDIDATES:

Answer 3 questions only, your selection must include whole questions i.e. you must not combine parts from different questions
The use of calculators is permitted
Frequency Transformation of Ideal Fourier Series Coefficients Sheet is attached

Question 1

(a) QPSK modulation can effectively make more efficient use of available bandwidth. If a 4500 b/s data rate is input to a QPSK modulator, calculate the level output rate and frequency shift of the system. Draw the spectral diagram for the modulated signal assuming a centre frequency of 4 kHz.
10 Marks

(b) Discuss two digital encoding techniques that are utilised in LAN implementations. You should consider the advantages and disadvantages of these codes relative to other popular types of code.
10 Marks

Question 2

(a) Various wireless networking products utilise Spread Spectrum techniques. Explain the variants of spread spectrum that apply to wireless networking and indicate what advantages such techniques can offer.
										10 Marks

(b) Cyclic redundancy checks are carried out in communications systems in order to detect any erroneous message sequences. If the following message 10110111 is to be transmitted, and the chosen polynomial for CRC generation is x4 + x2 + 1, show by calculation how this error checking mechanism works.

										10 Marks



Question 3

(a) 
Figure Q3b 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.














Figure Q3b
 (10 marks)

(a) 
(b) Design a low pass finite impulse response filter (FIR) using the impulse invariant method, that cuts off at =0.32 (Let N=9)
(10 marks)



Question 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.  Use a Hamming window (equation Q4b) in your design.


     Equation Q4b
(16 marks)


Frequency Transformation of Ideal Fourier Series Coefficients

	Type of Filter
	Transformation equations
	Ideal Frequency Response

	 (
c
-
c
1
)Lowpass
	



	

	 (
0.5-
c
-(0.5-
c
)
1
-0.5
0.5
)Highpass
	

	

	 (
l
0
1
u
-
u
-
0
-
l
)Bandpass
	



	

	 (
l
0
1
u
-
u
-
0
-
l
-0.5
) (
0.5
)Band-stop
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