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Section A : Answer ALL Questions

A1
State what parameter of an 'eye diagram' can be used to measure a systems sensitivity to sampling time errors.

(4 marks)

A2
Show 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.


[image: image6.emf]0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

0

50

100

150

200

250

Unmodulated Signals Spectrum

Magnitude

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

0

50

100

150

Frequency(Hz)

Magnitude

Modulated Signals Spectrum


(6 marks)

A3
You are required to use 'Time Division Multiplexing (TDM)' to multiplex six signals onto a channel. The highest bandwidth amongst the signals is 
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 Hz. Determine the bandwidth needed for the channel.

(4 marks)

A4
Sketch the binary sequence 0100111 as:

(i) Unipolar Non-Return to Zero (NRZ)

(ii) Bipolar (NRZ)

(iii) Unipolar Return to Zero (RTZ)

(iv) Bipolar RTZ

(6 marks)

A5
Sketch the graphs of 'Error Probability (
[image: image3.wmf]e

P

)' vs. 'Carrier to Noise Ratio (CNR)' for Amplitude Shift Keying (ASK), Phase Shift Keying (PSK) and Frequency Shift Keying (FSK) systems. Comment on which is the better with regard to noise immunity.

(5 marks)
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A6
The graphs of figure QA6 show an original signals spectrum on the upper graph and the modulated signals spectrum on the lower graph. This is Double Sideband Suppressed Carrier modulation. Draw a simple system level block diagram to show how this form of modulation is accomplished. State the carrier frequency.

Figure QA6

(5 marks)

Section B: Answer 2 questions only

B1
For the codewords shown in equation Q2a, find the 'Hamming Distance' 
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. If you have 1, 2, 3, 4, 5, and 6 errors respectively occurring in a   received codeword then determine if you are able to tell if the codeword is:

(i) in error and 

(ii) if the error is correctable.
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Equation Q2a

(10 marks)

B2
A set of transmitted data is to be encoded using a (7,4) Hamming code with the parity check matrix, 

 given by equation Q2b.




Equation Q2b

Find the generator matrix, 

 to produce the coded data and calculate the codes produced by the sequences 

.

(10 marks)

B3
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 Huffman code for the transmission of these characters and calculate:

i. the entropy of the source

ii. the average length of the code

Using the 'Source Coding Theorem' (Shannon's First Theorem) comment upon the optimality of your code.

(10 marks)











































_1009795463.unknown

_1009796807.unknown

_1074868994.unknown

_1009796180.unknown

_974836115.unknown

_1009795235.unknown

_974820740.unknown

_974820743.unknown

_974820739.unknown

