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Q1) Sec a) Assume that a voice channel occupies a bandwidth of 4 kHz. We need to multiplex 10 voice 
channels with guard bands of 500 Hz using FDM. Calculate the required bandwidth. 

 

Q1) Sec b) An analog signal carries 4 bits per signal element. If 3000 signal elements are sent per second, 
find the bit rate. 
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Q1) Sec c) Distinguish between a signal element and a data element. 
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Q1) Sec d) Distinguish between a link and a channel in multiplexing.  
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Q1) Sec e) List three different techniques in serial transmission and explain the differences. 
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Q2) Sec a) Find the 8-bit data stream for the following case: 
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Bit stream is: 11000100 

Q2) Sec b) Draw the graphs of the Manchester, differential Manchester, NRZ-I and NRZ-L schemes for 

each of the following data streams: (4 marks) 

a. 11001100 
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b. 01010101 
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Q2) Sec c) What is the Nyquist sampling rate for the band-pass signal with bandwidth of 950 KHz if the 

lowest frequency is 450 KHz?  

 

Q3) Sec a) We have an available bandwidth of 300 kHz which spans from 500 to 800 kHz. What are the 
carrier frequency and the bit rate if we modulated our data by using ASK with d = 1?  



11 
 

 

Q3) Sec b) Which shift keying technique is used in the following diagram? Briefly explain:   



12 
 

 



13 
 

 

Q4) Sec a) Briefly explain the FDM Multiplexing and De-Multiplexing Process with the help of diagram 
and also differentiate between TDM and FDM? 
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Q4) Sec b) Briefly explain Analog to Analog conversion techniques with the help of diagrams? 
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