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Question 1 ( 3 marks)

A fax page is transmitted by sending the number of successive dots (pixels) of the same color.
Each such ‘run’ has a different probability. If the probability of each run is as shown in the
table below, what is the entropy of the source in bits per run?

Run length Probability
0 0.4
1 0.3
2 0.2
3 0.1
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Question 2 ( 4 marks)

e waveform below is is used to transmit one byte (8 bits) over a serial interface.

time(ms)

voltage (V)

2ms

+5

-5

(a) What are the bit rate and baud rate?

(b) What value was transmitted? Giver your answer in hexadecimal.

(c) What is the corresponding Unicode character assuming UTF-8 encoding was used?
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Question 3 ( 3 marks)

A transmission line for a high-power transmitter is made from two 12-gauge wires run in
parallel. e two wires are separated by 10 cm of air.

Assuming the the characteristic impedance is the same as if the conductors were insulated
with a solid dielectric, find the characteristic impedance.
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Question 4 ( 3 marks)

e following figure shows the magnitude of the frequency response of a channel, |H( f )|.

1

0
1 20

|H(f)|

f (kHz)

0.5

(a) What type of channel is this (e.g. low-pass, high-pass, etc.)?

(b) What is the −3 dB bandwidth?

(c) If a 100 mV signal with a frequency of 1.5 kHz is applied at the input, what is the signal
level at the output? Give your answer in mV.
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Question 1 ( 3 marks)

A fax page is transmitted by sending the number of successive dots (pixels) of the same color.
Each such ‘run’ has a different probability. If the probability of each run is as shown in the
table below, what is the entropy of the source in bits per run?

Run length Probability
0 0.4
1 0.3
2 0.15
3 0.15
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Question 2 ( 4 marks)

e waveform below is is used to transmit one byte (8 bits) over a serial interface.

time(ms)

voltage (V)

1ms

+5

-5

(a) What are the bit rate and baud rate?

(b) What value was transmitted? Giver your answer in hexadecimal.

(c) What is the corresponding Unicode character assuming UTF-8 encoding was used?
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Question 3 ( 3 marks)

A transmission line for a high-power transmitter is made from two 14-gauge wires run in
parallel. e two wires are separated by 8 cm of air.

Assuming the the characteristic impedance is the same as if the conductors were insulated
with a solid dielectric, find the characteristic impedance.
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Question 4 ( 3 marks)

e following figure shows the magnitude of the frequency response of a channel, |H( f )|.
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0
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|H(f)|

f (kHz)

0.5

(a) What type of channel is this (e.g. low-pass, high-pass, etc.)?

(b) What is the −6 dB bandwidth?

(c) If a 10 mV signal with a frequency of 1.5 kHz is applied at the input, what is the signal
level at the output? Give your answer in mV.
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