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PART – A                    5 × 2 = 10 Marks 

Answer all the questions 

1. What is computer network? List some of its application.       (K1) 

2. Compare circuit-switching and packet-switching.                                       (K2) 

3. Outline the purpose of layering.                      (K2)  

4. Distinguish FDM and TDM.                                     (K4) 

5. Estimate the bit duration time, if bandwidth is 10Mbps.      (K5) 

                                                 PART – B                            1 × 15 = 15  Marks 

 
6. (a) Demonstrate the various requirements in building the network.                (K2)                                                                                                                                                                 

                                                        (OR) 

6. (b) Explain in detail about the layers of OSI model with neat diagram.                            (K2) 
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I – CLASS TEST KEY 
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Date:17.07.2017 

PART – A                         5 × 2 = 10 Marks 

Answer all the questions 

1. What is computer network? List some of its application.       (K1) 

A Computer Network is defined as a set of computers interconnected by a communication links 

for sharing data or resources or exchanging messages. 

Applications of Networks: 

 Internet application 

 E-mail 

 Web browser 

 Instant messaging 

 Video conferencing 

 

2. Compare circuit-switching and packet-switching.                                       (K2) 

Circuit-switching Packet-switching 

Dedicated Physical path exists between a source 

and destination 

No Physical path exists between a source and 

destination 

Bandwidth Wastage No Bandwidth Wastage 

Example: PSTN-Public Switched Telephone 

Network 

Example: Internet 

 

3. Outline the purpose of layering.                      (K2)  

    The purpose of layering is as follows, 

            - It decomposes the problem of building a network into more manageable components 

            - It provides a more modular design. 

 

4. Distinguish FDM and TDM.                                     (K4) 

FDM TDM 

Frequency Division Multiplexing, the total 

bandwidth of the channel is divided into non-

overlapping sub-bands. Each user is allocated a 

unique frequency sub-band for the duration of 

connection 

Time Division Multiplexing, the channel time is 

partitioned into number of time slots and each 

allocated to the particular user for transmission. 

TDM is further divided into Synchronous TDM 

and Asynchronous TDM 

 

 



5. Estimate the bit duration time, if bandwidth is 10Mbps.      (K5) 

  Given, Bandwidth B = 10Mbps  

            = 10 x 10
6
 

                Bit Duration Time           1  

                   (Time taken to      =    ― 

            transmit a single bit)           B 

        1 

                                                 =  ――― 

    10 x 10
6
  

           

                                    = 0.1 x 10 
-6

 

                                    = 0.1 µs         

              

                                                PART – B                            1 × 15 = 15  Marks 

 
6. (a) Demonstrate the various requirements in building the network.                (K2)            

 

Building a network: 

 A computer network or data network is a telecommunications network which allows 

computers to exchange data. In computer networks, networked computing devices pass data to each other 

along network links (data connections). Data is transferred in the form of packets. The connections 

between nodes are established using either cable media or wireless media. The best known computer 

network is the Internet. 

 

 To build a computer network is defining what a network is and understanding how it is used to 

help a business meet its objectives. A network is a connected collection of devices and end systems, such 

as computers and servers, which can communicate with each other. 

 

These are the four major categories of physical components in a computer network: 

� Personal computers (PCs): The PCs serve as endpoints in the network, sending and receiving data. 

� Interconnections: The interconnections consist of components that provide a means for data to travel 

from one point to another point in the network. This category includes components such as the following: 

 

 Network interface cards (NICs) that translate the data produced by the computer 

                   into a format that can be transmitted over the local network 

 Network media, such as cables or wireless media, that provide the means by 

                  which the signals are transmitted from one networked device to another 

 Connectors that provide the connection points for the media 

 

� Switches: Switches are devices that provide network attachment to the end systems and intelligent 

switching of the data within the local network. 

 

� Routers: Routers interconnect networks and choose the best paths between networks. 

 

Requirements in building the network: 

 Perspectives 

 Scalable Connectivity 

 Cost-effective Resource sharing 

 Support for Common services 

 Reliability 

 



� An application programmer would list the services that his or her application needs—for example, a 

guarantee that each message the application sends will be delivered without error within a certain amount 

of time or the ability to switch gracefully among different connections to the network as the user moves 

around. 

 

� A network operator would list the characteristics of a system that is easy to administer and manage—

for example, in which faults can be easily isolated, new devices can be added to the network and 

configured correctly, and it is easy to account for usage. 

 

� A network designer would list the properties of a cost-effective design—for example, that network 

resources are efficiently utilized and fairly allocated to different users. Issues of performance are also 

likely to be important. This section attempts to distill these different perspectives into a high-level. 

                                                                                                                                                      

                                                        (OR) 

6. (b) Explain in detail about the layers of OSI model with neat diagram.                            (K2) 

OSI Architecture: 

 ISO defines a common way to connect computer by the architecture called Open System 

Interconnection(OSI) architecture. 

 Network functionality is divided into seven layers. 

 

The 7 layers can be grouped into 3 subgroups 

1. Network Support Layers 

Layers 1,2,3 - Physical, Data link and Network are the network support layers. They deal with the 

physical aspects of moving data from one device to another such as electrical specifications, physical 

addressing, transport timing and reliability. 

2. Transport Layer 

Layer4, transport layer, ensures end-to-end reliable data transmission on a single link. 

 



 

3. User Support Layers 

Layers 5,6,7 – Session, presentation and application are the user support layers. They allow 

interoperability among unrelated software system 

An Data exchange using the OSI model 

 

Functions of the Layers 

1. PHYSICAL LAYER 

The physical layer coordinates the functions required to transmit a bit stream over a physical medium. 

 

The physical layer is concerned with the following: 

 � Physical characteristics of interfaces and media - The physical layer defines the characteristics of the interface 

between the devices and the transmission medium. 

� Representation of bits - To transmit the stream of bits, it must be encoded to signals. The physical layer defines 

the type of encoding. 

� Data Rate or Transmission rate - The number of bits sent each second – is also defined by the physical layer. 

� Synchronization of bits - The sender and receiver must be synchronized at the bit level. Their clocks must be 

synchronized. 

� Line Configuration - In a point-to-point configuration, two devices are connected together through a dedicated 

link. In a multipoint configuration, a link is shared between several devices. 

� Physical Topology - The physical topology defines how devices are connected to make a network. Devices can 

be connected using a mesh, bus, star or ring topology. 



� Transmission Mode - The physical layer also defines the direction of transmission between two devices: 

simplex, half-duplex or full-duplex. 

2. DATA LINK LAYER 

               It is responsible for transmitting frames from one node to next node. 

 

The other responsibilities of this layer are 

� Framing - Divides the stream of bits received into data units called frames. 

� Physical addressing – If frames are to be distributed to different systems on the n/w , data link layer adds a 

header to the frame to define the sender and receiver. 

� Flow control- If the rate at which the data are absorbed by the receiver is less than the rate produced in the sender 

,the Data link layer imposes a flow ctrl mechanism. 

� Error control- Used for detecting and retransmitting damaged or lost frames and to prevent duplication of 

frames. This is achieved through a trailer added at the end of the frame. 

� Access control -Used to determine which device has control over the link at any given time. 

3. NETWORK LAYER 

              It is mainly required, when it is necessary to send information from one network to another. 

 

The other responsibilities of this layer are 

� Logical addressing - If a packet passes the n/w boundary, we need another addressing system for source and 

destination called logical address. 

� Routing – The devices which connects various networks called routers are responsible for delivering packets to 

final destination. 

4. TRANSPORT LAYER 

� It is responsible for Process to Process delivery. 

� It also ensures whether the message arrives in order or not. 



 

� Port addressing - The header in this must therefore include a address called port address. This layer gets the 

entire message to the correct process on that computer. 

� Segmentation and reassembly - The message is divided into segments and each segment is assigned a sequence 

number. These numbers are arranged correctly on the arrival side by this layer. 

� Connection control - This can either be connectionless or connection-oriented. The connectionless treats each 

segment as a individual packet and delivers to the destination. The connection-oriented makes connection on the 

destination side before the delivery. After the delivery the termination will be terminated. 

� Flow and error control - Similar to data link layer, but process to process take place 

5. SESSIONLAYER 

              This layer establishes, manages and terminates connections between applications. 

 

The other responsibilities of this layer are 

� Dialog control - This session allows two systems to enter into a dialog either in half duplex or full duplex. 

� Synchronization-This allows to add checkpoints into a stream of data. 

6. PRESENTATION LAYER 

               It is concerned with the syntax and semantics of information exchanged between two systems. 

 



The other responsibilities of this layer are 

� Translation – Different computers use different encoding system, this layer is responsible for interoperability 

between these different encoding methods. It will change the message into some common format. 

� Encryption and decryption-It means that sender transforms the original information to another form and sends 

the resulting message over the n/w. and vice versa. 

� Compression and expansion-Compression reduces the number of bits contained in the information particularly 

in text, audio and video. 

7. APPLICATION LAYER 

This layer enables the user to access the n/w. This allows the user to log on to remote user 

 

The other responsibilities of this layer are 

� FTAM(file transfer,access,mgmt) - Allows user to access files in a remote host. 

� Mail services - Provides email forwarding and storage. 

� Directory services - Provides database sources to access information about various sources and objects. 


