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Communications IV Exercises 
 
Exercise 5.4 
 
For m(t) uniformly distributed over (�1,1) we have <m2(t)> = 1/3.  You should derive this.  We will find the 
average transmitter power required.  No = 1 � 10�14 W/Hz. 
 
1. For SSBSC, 
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2. For AM with a = 0.5, 
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3. For DSBSC, same as for SSBSC so Pt = 15 kW. 
 
 

Exercise 5.5 
 
The noise bandwidth of the RF filter is 2000 + 1000/3 = 2333.3 Hz.  You should derive this from the 
definition.  No = 2 � 10�12 W/Hz. 
 
1. 
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2. 
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Exercise 5.9 
 
Compare on basis of average powers. 
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Exercise 5.10 
 
Compare on basis of average powers. 
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Exercise 5.11 
 
1. 
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Should check Pr/NoB = 117.6 > 10 (so system is above threshold). 
 
2. If SNR increased to 60 dB, then Pt = 14.11 W. 
 
3. Using pre-emphasis, 
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This is a saving of 7.6 dB. 
 
 
 
 
 
 

Solutions to Exercises on Slides 
 

Slide 5.20 
 
The peak power is the power in the modulated signal at the maximum of the modulation (ie. when m(t) = 1). 
 
For a baseband system: 
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For an AM system: 
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For the same peak power, the SNR for an AM system with 100% modulation is 0.25 of that for a baseband 
system.  Peak power is important in practice because most transmitters have a limit on the peak power, not 
the average power.  Peak power was not considered in lectures this year. 
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Slide 5.50 
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Putting H(f) = 1/(1+jf/fe) gives: 
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