
Internal Assessment Test-II Computer Networks Answer Key 

 
Que-1. Explain following ideas with respect to network Architecture: Encapsulation, multiplexing 
and demultiplexing. 

 

Encapsulation 
Another aspect of data communication in the OSI model: encapsulation. A packet (header and 

data) at level 7 is encapsulated in a packet at level 6. The whole packet at level 6 is encapsulated 

in a packet at level 5, and so on. In other words, the data portion of a packet at level N - 1 carries 

the whole packet (data and header and maybe trailer) from level N. The concept is called 

encapsulation; level N - 1 is not aware of which part of the encapsulated packet is data and 

which part is the header or trailer. For level N - 1, the whole packet coming from level N is 

treated as one integral unit. 

 

Multiplexing 
In real life, we have links with limited bandwidths. The wise use of these bandwidths has been, and 

will be, one of the main challenges of electronic communications. However, the meaning of wise 

may depend on the application. Sometimes we need to combine several low-bandwidth channels 

to make use of one channel with a larger bandwidth. Sometimes we need to expand the bandwidth 

of a channel to achieve goals such as privacy and antijamming. In this chapter, we explore these 

two broad categories of bandwidth utilization: multiplexing and spreading. In multiplexing, our 

goal is efficiency; we combine several channels into one. In spreading, our goals are privacy and 

antijamming; we expand the bandwidth of a channel to insert redundancy, which is necessary to 

achieve these goals. 

Bandwidth utilization is the wise use of available bandwidth to achieve specific goals. 

Efficiency can be achieved by multiplexing; privacy and antijamming can be achieved 

by spreading. 
Whenever the bandwidth of a medium linking two devices is greater than the bandwidth needs of 

the devices, the link can be shared. Multiplexing is the set of techniques that allows the 

simultaneous transmission of multiple signals across a single data link. As data and 

telecommunications use increases, so does traffic. We can accommodate this increase by 

continuing to add individual links each time a new channel is needed; or we can install higher-

bandwidth links and use each to carry multiple signals. Today's technology includes high-

bandwidth media such as optical fibre and terrestrial and satellite microwaves. Each has a 

bandwidth far in excess of that needed for the average transmission signal. If the bandwidth of a 

link is greater than the bandwidth needs of the devices connected to it, the bandwidth is wasted. An 

efficient system maximizes the utilization of all resources; bandwidth is one of the most precious 

resources we have in data communications. 



 

 
 

Que-2. Draw the NRZ, NRZ-I and Manchester encoding Scheme for the BIT Pattern 

1101001011. 



 
Non-Return-to-Zero (NRZ)  

In polar NRZ encoding, we use two levels of voltage amplitude. We can have two versions of 

polar NRZ: NRZ-Land NRZ-I, as shown in Figure 4.6. The figure also shows the value of r, 

the average baud rate, and the bandwidth. In the first variation, NRZ-L (NRZ-Level), the level 

of the voltage determines the value of the bit. In the second variation, NRZ-I (NRZ-Invert), the 

change or lack of change in the level of the voltage determines the value of the bit. If there is 

no change, the bit is 0; if there is a change, the bit is 1. 



 
Biphase: Manchester and Differential Manchester  

The idea of RZ (transition at the middle of the bit) and the idea of NRZ-L are combined into 

the Manchester scheme. In Manchester enco ding, the duration of the bit is divided into two 

halves. The voltage remains at one level during the first half and moves to the other level in 

the second half. The transition at the middle of the bit provides synchronization. 

  



 
 

 

 

 

 

 

 

 

 

 
 

Que-3. Explain working of FDM with its Limitations? 

 

 

 

 



 



 

 



 
 

Que-4. With an Example network, Explain Datagram Forwarding (Table) and datagram  

Networks characteristics. 

 

 



 



 



 



 
 
Que-5. Compare and Contrast a Circuit Switched Networks and Packet Switched Networks. 
 



Difference between Circuit Switching and Packet Switching: 

 



 
 

 



 
 

Que-6. What is the role of the address field in a packet travelling through a Virtual Circuit 

Networks? 

 

 



 

 



 



 

 
Que-7. List the three Traditional Switching Methods. What are the most common today? 

 



 



 



 

 
 



 
 



 
 

Que-8. Define Spread Spectrum and its goal. List the two spread spectrum techniques to 

achieve bandwidth spreading. 

 



 

 

 
 



 

 



 

 

 



 
 
 

Que-9. What are the three major categories of Guided Media? Explain with Diagram. 

 

 

 

 



 

 



 
 

 
Optical Fibre-  

  

 



       



 



 
 

 
Que-10. Explain any two types of multiplexing with diagram- 

A) Frequency Division Multiplexing (Analog) 

B) Wave Length Division Multiplexing (Analog) 

C) Time Division Multiplexing (Digital) 

 

 

A) Frequency Division Multiplexing (Analog) 

 

 



 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B) Wave Length Division Multiplexing (Analog) 

 

 
 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

C) Time Division Multiplexing (Digital) 

 

 



 

 
 

 

 

 

 


