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Kafrelsheikh University - Faculty of Engineering 

Course Telecommunication Networks  Date 4/6/2018 

Time 3 Hours                     Mark 90 

Students 4
th

 year Electronics and Electrical Communications 

This exam measures ILOs no.: a.18, a19, b.5, b15, c.13, c17 

Answer all the following questions: 

Clarify your answer with suitable 

diagrams. 

Q1. Compare between the following:  (10 

Marks) 

a- Types of Fiber media.   (5 Marks) 

ANS: 
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b- Fiber verses Copper.  (5 Marks) 

ANS: 

 
 

   Q2. Explain briefly the role of each layer of the OSI model.  (10 

Marks) 

ANS: 

Application (Layer 7) 

OSI Model, Layer 7, supports application and end-user processes. Communication 

partners are identified, quality of service is identified, user authentication and privacy are 

considered, and any constraints on data syntax are identified. Everything at this layer is 

application-specific. This layer provides application services for file transfers, e-mail, and 

other network software services. Telnet and FTP are applications that exist entirely in the 

application level. Tiered application architectures are part of this layer. 

Layer 7 Application examples include WWW browsers, NFS, SNMP, Telnet, HTTP, FTP  

Presentation (Layer 6) 

This layer provides independence from differences in data representation (e.g., encryption) 

by translating from application to network format, and vice versa. The presentation layer 

works to transform data into the form that the application layer can accept. This layer 

formats and encrypts data to be sent across a network, providing freedom from 

compatibility problems. It is sometimes called the syntax layer. 

Layer 6 Presentation examples include encryption, ASCII, EBCDIC, TIFF, GIF, PICT, 

JPEG, MPEG, MIDI. 

Session (Layer 5) 

This layer establishes, manages and terminates connections between applications. The 

session layer sets up, coordinates, and terminates conversations, exchanges, and dialogues 

between the applications at each end. It deals with session and connection coordination. 

https://www.webopedia.com/TERM/A/application.html
https://www.webopedia.com/TERM/S/syntax.html
https://www.webopedia.com/TERM/E/e_mail.html
https://www.webopedia.com/TERM/N/network.html
https://www.webopedia.com/TERM/S/software.html
https://www.webopedia.com/TERM/T/Telnet.html
https://www.webopedia.com/TERM/F/ftp.html
https://www.webopedia.com/TERM/E/encryption.html
https://www.webopedia.com/TERM/N/network.html
https://www.webopedia.com/TERM/A/application.html
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Layer 5 Session examples include NFS, NetBios names, RPC, SQL. 

Transport (Layer 4) 

OSI Model, Layer 4, provides transparent transfer of data between end systems, or hosts, 

and is responsible for end-to-end error recovery and flow control. It ensures complete data 

transfer. 

Layer 4 Transport examples include SPX, TCP, UDP. 

Network (Layer 3) 

Layer 3 provides switching and routing technologies, creating logical paths, known 

as virtual circuits, for transmitting data from node to node. Routing and forwarding are 

functions of this layer, as well as addressing, internetworking, error 

handling, congestion control and packet sequencing. 

Layer 3 Network examples include AppleTalk DDP, IP, IPX. 

Data Link (Layer 2) 

At OSI Model, Layer 2, data packets are encoded and decoded into bits. It 

furnishes transmission protocol knowledge and management and handles errors in the 

physical layer, flow control and frame synchronization. The data link layer is divided into 

two sub layers: The Media Access Control (MAC) layer and the Logical Link 

Control(LLC) layer. The MAC sub layer controls how a computer on the network gains 

access to the data and permission to transmit it. The LLC layer controls 

frame synchronization, flow control and error checking. 

Layer 2 Data Link examples include PPP, FDDI, ATM, IEEE 802.5/ 802.2, IEEE 

802.3/802.2, HDLC, Frame Relay.  

Physical (Layer 1) 

OSI Model, Layer 1 conveys the bit stream - electrical impulse, light or radio signal —

 through the network at the electrical and mechanical level. It provides 

the hardware means of sending and receiving data on a carrier, including defining cables, 

cards and physical aspects. Fast Ethernet, RS232, and ATM are protocols with physical 

layer components. 

Layer 1 Physical examples include Ethernet, FDDI, B8ZS, V.35, V.24, RJ45. 

 

Q3. Explain in detail the following figure including each segment.  (10 

Marks) 

 

 

 

  

 

ANS: This represent an Ethernet frame. 

1- Preamble and Start Frame Delimiter Fields: used for synchronization between the 

sending and receiving devices 

2- Destination address and source addresses are their mac addresses.  

3- Length/Type Field: Defines the exact length of the frame's data field/ describes which 

protocol is implemented 

https://www.webopedia.com/TERM/H/host.html
https://www.webopedia.com/TERM/F/flow_control.html
https://www.webopedia.com/TERM/P/packet_switching.html
https://www.webopedia.com/TERM/R/routing.html
https://www.webopedia.com/TERM/V/virtual_circuit.html
https://www.webopedia.com/TERM/N/node.html
https://www.webopedia.com/DidYouKnow/Internet/IPaddressing.asp
https://www.webopedia.com/TERM/I/internetworking.html
https://www.webopedia.com/TERM/C/congestion.html
https://www.webopedia.com/TERM/E/encoding.html
https://www.webopedia.com/TERM/T/TCP_IP.html
https://www.webopedia.com/TERM/M/MAC_address.html
https://www.webopedia.com/TERM/L/Logical_Link_Control_layer.html
https://www.webopedia.com/TERM/L/Logical_Link_Control_layer.html
https://www.webopedia.com/TERM/D/data_synchronization.html
https://www.webopedia.com/TERM/N/network.html
https://www.webopedia.com/TERM/H/hardware.html
https://www.webopedia.com/TERM/F/Fast_Ethernet.html
https://www.webopedia.com/TERM/R/RS_232C.html
https://www.webopedia.com/TERM/A/ATM.html
https://www.webopedia.com/TERM/P/protocol.html
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4- Data and Pad Fields: Contain the encapsulated data from a higher layer, an IPv4 

packet 

5- Frame Check Sequence Field: used to detect errors in a frame with cyclic redundancy 

check (4 bytes), if calculations match at source and receiver, no error occurred.  

 

 Q4. Explain in detail the characteristics of the IP protocol.  (10 

Marks) 

ANS: The IP protocol has the following characteristics: 

1- Connectionless: No connection is established before sending data packets. 

The sender does not know: 

a- If the receiver is present. 

b- It the data has arrived 

c- If the receiver can read the data. 

The receiver des not know when he will receive the data. 

2- Best effort delivery: No overhead is used to guarantee packet delivery 

3- Media Independent: operates independently from the medium carrying the packets. 

If the medium has changed during transmission, the IP packet does not change.  

   Q5. Compare between the TCP and UDP protocols.                                                          (10 

Marks) 

 
 

   Q6. Subnet the ip 172.30.4.0/22 using VLSM to configure the ip addresses in the 

following          networks.  (10 

Marks) 
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ANS: To satisfy the 251 (250+1) hosts requirement, we leave 8 hosts bits (2
8
 – 2 = 254 

hosts per subnet). Because we have 10 host bits total, we borrow 2 bits to create the 

first round of subnets (2
2
= 4 subnets). The starting subnet mask is /22 or 

255.255.252.0. We turn on the next two bits in the subnet mask to get /24 or 

255.255.255.0. The multiplier is 1. The four subnets are as follows: 

Subnet 0: 172.30.4.0/24 

Subnet 1: 172.30.5.0/24 

Subnet 2: 172.30.6.0/24 

Subnet 3: 172.30.7.0/24 

Assigning Subnet 0 to LAN 3, we are left with three /24 subnets. Continuing on to 

the next largest host requirement on LAN 4, we take Subnet 1, 172.30.5.0/24, and 

subnet it further. 

To satisfy the 100 hosts requirement, we leave 7 bits (2
7
 – 2 = 128 hosts per subnet). 

Because we have 8 host bits total, we can borrow only 1 bit to create the subnets 

(2
1
 = 2 subnets). The starting subnet mask is /24 or 255.255.255.0. We turn on the 

next bit in the subnet mask to get /25 or 255.255.255.128. The multiplier is 128. The 

two subnets are as follows: 

Subnet 0: 172.30.5.0/25 

Subnet 1: 172.30.5.128/25 

Assigning Subnet 0 to LAN 4, we are left with one /25 subnet and two /24 subnets. 

Continuing on to the next largest host requirement on LAN 1, we take Subnet 1, 

172.30.5.128/25, and subnet it further. 

To satisfy the 60 hosts requirement, we leave 6 bits (2
6
 – 2 = 62 hosts per subnet). 

Because we have 7 host bits total, we borrow 1 bit to create the subnets (2
1
 = 2 

subnets). The starting subnet mask is /25 or 255.255.255.128. We turn on the next bit 

in the subnet mask to get /26 or 255.255.255.192. The multiplier is 64. The two 

subnets are as follows: 

Subnet 0: 172.30.5.128/26 

Subnet 1: 172.30.5.192/26 

Assigning Subnet 0 to LAN 1, we are left with one /26 subnet and two /24 subnets. 

Finishing our LAN subnetting with LAN 2, we take Subnet 1, 172.30.5.192/26, and 

subnet it further. 

To satisfy the 10 hosts requirement, we leave 4 bits (2
4
 – 2 = 14 hosts per subnet). 

Because we have 6 host bits total, we borrow 2 bits to create the subnets (2
2
 = 4 

subnets). The starting subnet mask is /26 or 255.255.255.192. We turn on the next 
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two bits in the subnet mask to get /28 or 255.255.255.240. The multiplier is 16. The 

four subnets are as follows: 

Subnet 0: 172.30.5.192/28 

Subnet 1: 172.30.5.208/28 

Subnet 2: 172.30.5.224/28 

Subnet 3: 172.30.5.240/28 

Assigning Subnet 0 to LAN 2, we are left with three /28 subnets and two /24 subnets. 

To finalize our addressing scheme, we need to create a subnet only for the WAN link, 

which needs only two host addresses. We take Subnet 1, 172.30.5.208/28, and subnet 

it further. 

To satisfy the two hosts requirement, we leave 2 bits (2
2
 – 2 = 2 hosts per subnet). 

Because we have 4 host bits total, we borrow 2 bits to create the subnets (2
2
 = 4 

subnets). The starting subnet mask is /28 or 255.255.255.240. We turn on the next 2 

bits in the subnet mask to get /30 or 255.255.255.252. The multiplier is 4. The four 

subnets are as follows: 

Subnet 0: 172.30.5.208/30 

Subnet 1: 172.30.5.212/30 

Subnet 2: 172.30.5.216/30 

Subnet 3: 172.30.5.220/30 

We assign Subnet 0 to the WAN link. We are left with three /30 subnets, two /28 

subnets, and two /24 subnets. 

 

Q7. Write briefly about the following protocols:  (10 

Marks) 

a. DHCP      b. DNS         c. HTTP 

ANS: DHCP (Dynamic Host Configuration Protocol) : used to assign an IP address, 

subnet mask, default gateway and DNS server to a host. 

Domain Name Service Protocol (DNS) - used to resolve Internet names to IP 

addresses. 

Hypertext Transfer Protocol (HTTP) - used to transfer files that make up the Web 

pages of the World Wide Web 

 

 

Q8. For the following IPv6 address:  (10 

Marks) 

1. FE80::3: FE33:7FF: FE75:8                       2. F:33FF: FE65:FE75: 8::1 

              

a. Write the full address. 

b. Is this address EUI-64? Explain why. If it is, write the Mac address. 

 

ANS: For the first address: 

FE80::3: FE33:7FF: FE75:8 
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the full address is : 

 

FE80:0000:0000:0003:FE33:07FF:FE75:0008 

The address is EUI-64 because of the existence of FF:FE in the address in the 6
th

 and 7
th

 

hextects. 

The mac address is: 

 
FC-33-07-75-00-08 

 

For the second address: 

 

F:33FF: FE65:FE75: 8::1 

The full address is: 

000F:33FF:FE65:FE75:0008:0000:0000:0001 

This address is not EUI-64 because there is no FF:FE in the address in the 6
th

 and 7
th

 

hextects. 

 

Q9. The following is the internet settings of a Pc.                                                          (10 

Marks) 

Ip address: 172.16.0.7 

Subnet mask: 255.255.255.0 

The default Getway: 172.15.0.8 

DNS: 192.168.1.0 

a. Explain why this PC cannot access the internet.    (5 

Marks) 

b. Write a suitable internet configuration to access the internet.      (5 

Marks) 

 

ANS: 

1-Because the IP address and the default getway are not in the same network. 

By anding the Ip address and the default getway we get 172.16.0.0 

But by anding the default getway and the subnetmask we get 172.15.0.0 

 

2- The DNS has a private IP as the address. It should have a real IP. 

 

A right configuration: 

Ip address: 172.16.0.7 

Subnet mask: 255.255.255.0 

The default Getway: 172.16.0.8 

DNS: 8.8.8.8 

 

Good Luck and Best Wishes                                                                           Dr. Ibrahim 

Elashry 


