
 الحلول النموذجيه السئلة مادة شبكات الحاسوب للمرحله الثالثه  )فرع البرمجيات ونظم المعلومات(

 اخالص خلف.م

درجات   ويوجد سؤال ترك   وتوزع الدرجات بالتساوي بالنسبه لالسئله التي  01مالحظه:  لكل سؤال 

   Bو A تحوي فرعين 

Q1 //                 (10 marks) 

The OSI and TCP/IP reference models have much similarity which are: 

1. Both are based on the concept of a stack of independent protocols. 

2. Also the Functionality of the layers is roughly similar. For example, in both models the layers up 

through and Including the Transport layers are there to provide an end-to-end network-

independent transport 

Service to processes wishing to communicate. And the Differences are: 

1. Three concepts are central to the OSI model: 

A. Services. 

B. Interfaces. 

C. Protocols . 

OSI model make the distinction between these three concepts explicit. Each layer performs some 

services for the layer above it. The TCP/IP model did not originally clearly distinguished between 

services, interfaces, and protocols. 

2. As a consequence, the protocols in me OSI model are better hidden than TCP/IP model. 

3. OSI reference model was devised before the protocols were invented. 

4. Another difference is in the area of connectionless versus connection oriented communication. 

The OSI  model supports both connectionless and connection-oriented communication in the 

network layer, but only connection-oriented communication in the transport layer. The TCP/IP 

model has only one mode in the network layer (connectionless) but supports both modes in the 

transport layer. 

5. TCP/IP has four layers where OSI have seven layers. 

Q2//                              ( 10 marks) لكل نقطه درجتان 

1. An IPv4 address is 32 bits long. An IPv6 address is 128 bits long. 



2. gateway was originally coined to refer to a device providing a communications path between 

two local area networks, or between a LAN and a mainframe computer, from the physical 

layer through the application layer. When applied to a device interconnecting 

3. because block in class A address is too large for almost any organization. This means 

               most of the addresses in class A are wasted and not used.  

4. Repeater: A repeater is an inexpensive solution that is at the OSI physical  layer and enables a 

network to reach users in distant portions of a building. 

          A repeater connects two or more cable segments and retransmits any 

            incoming signal to all other segments. 

      5. In half-duplex communication data can travel in either direction, but not simultaneously 

          In full-duplex communication data can travel in both directions at once 

 

 

Q3//A                    (5 marks) 

a. Resource Sharing: The goal is to make all programs, equipment, and especially data 

available to anyone on the network without regard to the physical location of the resource 

and the user. 

b. High Reliability: By Having alternative sources of supply. For example, all files could 

be replicated on two or three machines, so if one of them is unavailable (due to a 

hardware failure), the other copies could be used. In addition, the presence of multiple 

CPUs mean that if one goes down, the others may be able to take it over its work. 

c. Saving Money: Small Computers have a much better price/performance ratio than 

large ones. Mainframes are roughly a factor of ten faster than personal computers, but 

they cost a thousand times more. This imbalance has caused many system designers to 

build systems consisting of personal computers one per user, with data kept on one or 

more shares file server machines. 

d. Scalability: is the ability to increase system performance gradually as the workload 

grows just by adding more processors. 

e. Computer network delivering services to private individuals at home, like: (access 

to remote information, Person –To-Person communication, Interactive entertainment). 

 

Q3//B                           (5 marks) 

 



 

1- Fragment Offset: a router may have to fragment a packet when forwarding it from one 

medium to another medium that has a smaller MTU. When fragmentation occurs, the 

IPv4 packet uses the Fragment Offset field and the MF flag in the IP header to reconstruct 

the packet when it arrives at the destination host. The fragment offset field identifies the 

order in which to place the packet fragment in the reconstruction. 

 

2. The Time-to-Live (TTL) : is an 8-bit binary value that indicates the remaining "life" of 

the    packet. The TTL value is decreased by at least one each time the packet is processed 

by a router When the value becomes zero, the router discards or drops the packet and it is 

removed from the network data flow. This mechanism prevents routing loop. 

 

3. Header Checksum - The checksum field is used for error checking the 

  packet header 
 

Q4//A                                (5 marks) 

A routing table is a set of rules, often viewed in table format, that is used to determine where data 

packets traveling over an Internet Protocol (IP) network will be directed. All IP-enabled devices, 

including routers and switches, use routing tables. 

A routing table contains the information necessary to forward a packet along the best path toward its 

destination. Each packet contains information about its origin and destination. When a packet is 

received, a network device examines the packet and matches it to the routing table entry providing 

the best match for its destination. The table then provides the device with instructions for sending the 

packet to the next hop on its route across the network. 

A basic routing table includes the following information: 

 Destination: The IP address of the packet's final destination 

 Next hop: The IP address to which the packet is forwarded 

 Interface: The outgoing network interface the device should use when forwarding the packet 

to the next hop or final destination 

 Metric: Assigns a cost to each available route so that the most cost-effective path can be 

chosen 

http://searchnetworking.techtarget.com/definition/packet
http://searchunifiedcommunications.techtarget.com/definition/Internet-Protocol
http://searchnetworking.techtarget.com/definition/router
http://searchtelecom.techtarget.com/definition/switch
http://searchcio-midmarket.techtarget.com/definition/hop
http://searchwindevelopment.techtarget.com/definition/IP-address


 

Q4 //B                              (5 marks)   توجد طريقتين للحل والطالب حر في اختيار طريقة الحل  االولى او الثانيه 

FIRST METHOD 

1. The binary representation of the given address is 

 11001101   00010000   00100101   00100111 

 If we set 32−28 rightmost bits     (0111) to 0, we get  

 11001101    00010000    00100101   0010000  

 or 205.16.37.32. (FIRST ADDRESS) 

2. The binary representation of the given address is 

 11001101    00010000    00100101    00100111 

 If we set 32 − 28 rightmost bits (0111) to 1, we get  

 11001101 00010000 00100101 00101111  

 or  

 205.16.37.47(LAST ADDRESS) 

3. The value of n is 28, which means that number of addresses is 232-28 or 24   =16(NO. 

of            addresses). 

Another method  to find the first address, the last address, and the number of addresses is to 

represent the mask as a 32-bit binary (or 8-digit hexadecimal) number. This is particularly useful 

when we are writing a program to find these pieces of information. In Example 19.5 the /28 can be 

represented as  

11111111  11111111  11111111  11110000  

(twenty-eight 1s and four 0s).  

 a. The first address can be found by ANDing the given 

     addresses with the mask. ANDing here is done bit by 

     bit. The result of ANDing 2 bits is 1 if both bits are 1s; 

     the result is 0 otherwise. 



 

b. The last address can be found by ORing the given addresses with the complement ohe mask. 

ORing  here is done bit by bit. The result of ORing 2 bits is 0 if  both bits are 0s; the result is 1 

otherwise. The complement of a number is found by changing each 1 to 0 and each 0 to 1. 

 

c.   The number of addresses can be found by  complementing the mask, interpreting it as a  

decimal  number, and adding 1 to it. 

 

 

Q5//A                                          (5 marks) 

Comparison of Fiber Optics and Copper Wire: 

Fiber has many advantages, to start with, it can handle much higher bandwidths than 

copper. Its use is in high-end networks. Due to the low attenuation, repeaters are needed 

only about every 30 km on long lines, versus about 5 km for copper, a substantial cost 

saving. Fiber also has the 

advantage of not being affected by power surges, electromagnetic interference or power 

failures. Nor is it affected by corrosive chemicals in the air, making it ideal for harsh 

factory environments. Telephone companies like fiber for a different reason: 

1. It is thin and lightweight. Many existing cable ducts are completely full, 

so there is no room to add new cables. Removing all the copper and 

replacing it by fibers empties up the ducts. 

2. Fibers do not leak and are quite difficult to tap, this gives them excellent security 

against potential write tappers. 

On the other side, fiber is an unfamiliar technology requiring skills most engineers do not 

have since optical transmission is inherently unidirectional. Two way communications 

requires two fibers. Fiber interfaces cost more than electrical interfaces. 



 

 

 

Q5//B                                (5 marks) 

1. Radio Transmission: 

Radio waves are easy to generate, can travel long distances, and penetrate buildings easily 

so they are widely used for communication, both indoors and outdoors. Radio waves also 

are omni directional, meaning that they travel in all directions from the source, so that the 

transmitter and 

receiver do not have to be carefully aligned physically. The properties of radio waves are 

frequency dependent. At low frequencies, radio waves pass through obstacles well, they 

are also absorbed by rain. At all frequencies, radio waves are subject to interference from 

motors and other electrical equipment. The waves that reach the ionosphere, a layer of 

charged particles circling the at a height of 100 to 500 km, are refracted by it and sent 

back to earth. 

2. Infrared and Milimeter waves: 

Unguided infrared and millimeter waves are widely used for short range communication. 

The remote controls used in televisions, VCRs, and stereos all use infrared 

communication, they are relatively directional, cheap and easy to build, but have a major 

drawback they do not pass through solid objects. In general, as we go from long wave 

radio toward visible light, the 

waves behave, more and more like light and less like radio, security of infrared systems 

against eavesdropping is better than that of radio systems precisely. Infrared 

communication cannot be used outdoors because the sun shines as brighter in the infrared 

as in the visible spectrum. 

 

Q6//A                                    (5 marks) لكل نقطه درجه 

 

1-  b (internet) 

2-  c (computer network) 

3-  c (modem) 

4-  a (broadcast) 

5-  b (DNS) 

 

Q6//B                                     (5marks) 

 1-   LAN (local area networks) 
     

1- LANs are privately owned networks within a single building or campus 

of up to a few kilometers in size. 

    2- They are widely used to connect personal computers and workstations in company 

offices         and factories to share resources (e.g., printers) and exchange information. 

LANs are    distinguished from other networks by three characteristics 

       1. Their size       2. Their Transmission Technology            3. Their topology  

 



2-Metropolitan Area Network (MAN):  
 

1- Is basically a bigger version of a LAN and normally uses similar technology it 

might cover a group of nearby corporate offices or a city and might be either 

private or public. 

2- a MAN might be related to the local cable television network. 

3- a MAN just has one or two cables. And the main reason for even distinguishing 

MAN as a   special category is called DQDB (Distributed Queue Dual Bus). 

     4-DQBD consists of two unidirectional buses (cables) to  which all the computers are 

connected. Each bus has a head-end, a device   that initiates transmission activity. Traffic 

that is destined for a computer to  the right of the sender uses the upper bus. Traffic to the 

left uses the lowerone. 

    


