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Note: Following examples are selected from the book: Data Communication and 

Networking (4
th

 Edition) by Behrouz A. Forouzan.  

Example 1:  What is the phase shift for the following? 

a. A sine wave with the maximum amplitude at time zero 

b. A sine wave with maximum amplitude after 1/4 cycle 

c. A sine wave with zero amplitude after 3/4 cycle and increasing.  

 

Example 2:  Which signal has a wider bandwidth, a sine wave with a frequency of 100 Hz or 

a sine wave with a frequency of 200 Hz? 

 

Example 3: A device is sending out data at the rate of 1000 bps. 

a. How long does it take to send out 10 bits? 

b. How long does it take to send out a single character (8 bits)? 

c. How long does it take to send a file of 100,000 characters? 

 

Example 4:  A TV channel has a bandwidth of 6 MHz. If we send a digital signal using one 

channel, what are the data rates if we use one harmonic, three harmonics, and five 

harmonics? 

 

Example 5: A signal travels from point A to point B. At point A, the signal power is 100 W. 

At point B, the power is 90 W. What is the attenuation in decibels? 

 

Example 6: The attenuation of a signal is -10 dB. What is the final signal power if it was 

originally 5 W? 

 

Example 7:  A signal has passed through three cascaded amplifiers, each with a 4 dB gain. 

What is the total gain? How much is the signal amplified? 

 

Example 8:  If the bandwidth of the channel is 5 Kbps, how long does it take to send a frame 

of 100,000 bits out of this device? 

 

Example 9:  We measure the performance of a telephone line (4 KHz of bandwidth). When 

the signal is 10 V, the noise is 5 mV. What is the maximum data rate supported by this 

telephone line? 
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Example 10: If the peak voltage value of a signal is 20 times the peak voltage value of the 

noise, what is the SNR? What is the SNRdB? 

 

Example 11: What is the theoretical capacity of a channel in each of the following cases: 

a. Bandwidth: 20 KHz SNRdB =40 

b. Bandwidth: 200 KHz SNRdB =4 

c. Bandwidth: 1 MHz SNRdB =20 

 

Example 12: Calculate the value of the signal rate for each case in Figure 4.2 if the data rate 

is 1 Mbps and c = 1/2. 

 

Example 13:  Draw the graph of the NRZ-L scheme using each of the following data 

streams, assuming that the last signa11evel has been positive. From the graphs, guess the 

bandwidth for this scheme using the average number of changes in the signal level. Compare 

your guess with the corresponding entry in Table 4.1. 

a. 00000000 

b. 11111111 

c. 01010101 

d. 00110011 

 

Example 14:  Repeat Exercise 13 for the MLT-3 scheme, but use the following data streams. 

a. 00000000 

b. 11111111 

c. 01010101 

d. 00011000 

 

Example 15: The input stream to a 4B/5B block encoder is 0100 0000 0000 0000 0000 0001. 

Answer the following questions: 

a. What is the output stream? 

b. What is the length of the longest consecutive sequence of Os in the input? 

c. What is the length of the longest consecutive sequence of Os in the output? 

 

Example 16:  What is the result of scrambling the sequence 11100000000000 using one of 

the following scrambling techniques? Assume that the last non-zero signal level has been 

positive. 

a. B8ZS 

b. HDB3 (The number of nonzero pules is odd after the last substitution) 

 

Example 17: We have sampled a low-pass signal with a bandwidth of 200 KHz using 1024 

levels of quantization. 

a. Calculate the bit rate of the digitized signal. 

b. Calculate the SNRdB for this signal. 

c. Calculate the PCM bandwidth of this signal. 


