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Solution 4.2.7: 

Part a) 
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Part b) 

The spectrum of the transmitted signal is )( fC as shown above and obviously is extending from 5 to 35 KHz. Therefore the 

signal bandwidth is 35-5=30 KHz. 
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Part c) 
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Solution 4.3.1: 

Part a) 

The message power is: 
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Part b) 

Modulation index: 
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Power of the modulated signal ttm π2000cos()( is mS PP
2

1
= and therefore: 
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Part c) 

We draw it for the case of carrier frequency of 100Hz since it is difficult to draw it for 1000Hz. 
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In this case, since 1=µ , we can use envelope detector to recover )(tm . 

Part d) 

If b=0.5 then 2
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In this case, since 12 ≥=µ , therefore we cannot use envelope detector to recover )(tm . 
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Solution 4.4.2b: 
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Solution 4.4.4: 

Part a) 
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Part c) 
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Solution 4.5.3: 

Part a)  

The massage signal )(tm  has bandwidth of 0.4 MHz and the transmit bandpass 

filter has bandwidth of 0.5 MHz extending from 2.3 MHz to 2.8 MHz. Therefore, 

we can use VSB amplitude modulation using upper side band and have a carrier 

frequency of 2.4 MHz. Therefore, the upper side band will extend from 2.4 to 2.8 

MHz and we can use the extra bandwidth from 2.3 to 2.4 to implement VSB.  
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Following figure shows the receiver bock diagram where the carrier frequency is

MHzf c 4.2= . 
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Part b) 

Following figure illustrates one possible solution for )( fH R , )()( CiCi ffHffH ++−

and )( fH o .  
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