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All parts of a question must be answered together 

1. Answer the following. [3+4+3=10] 

(a) Show the structure of a TCP packet, and briefly explain the functions of the different fields. 

(b) With the help of diagrams, illustrate the processes of connection establishment and connection 
termination in the TCP protocol. What is a half-open connection? 

(c) A TCP connection is using a window of size 10,000 bytes and the previous acknowledgement 
number was 22,001. It receives a segment with acknowledgement number 24,001 and window 
size advertisement of 12,000. Draw a diagram to show the situation of the window before and 
after. 

2. Answer the following. [2+3+2+3=10] 

(a) TCP is connection-oriented while UDP is connectionless. Therefore, in TCP, all packets from the 
source to the destination will follow the same route, which in UDP they may follow different 
routes. Justify or contradict this argument. .,.. .. - -

""'"" ... .,.. 
(b) An ISP is granted a block of addresses starting with 150.80.0.0/16. The ISP wants·fo distrioute 

these blocks to 2600 customers as follows: 

i) The first group has·200 medium-size businesses, each needing 16 addresses. 

ii) The second· group has 400 small businesses, each needing 8 addresses. 

iii) The third group has 2000 househ~lds, each needing 4 addresses. 

Design the subblocks and give the CIDR (slash) notation for each subblock. Find out how many 
addresses are still available after these allocations. 

(c) An organization is granted the IP address block 211.17.180.0/24. The administrator wants to 
create 32 subnets. 

i) Find the subnet mask, and the number of addresses in each subnet. 

ii) Find the first and last addresses in subnet number 15. 

(d) Give an example to illustrate the fact that longest-prefix matching is required to find the best 
match in routing tables when CIDR is used. 

3. Answer the following questions with respect to the Ethernet protocol. [2+1+3+2+2=10] 

(a) Is there a minimum limit to the size of an Ethernet frame? Justify your answer. 

(b) In a bus-based Ethernet LAN, how does a station detect that there has been a collision. 



(c) What actions does the sending station carry out upon detecting that the frame it was transmitting 
has undergone a collision? 

(d) Show the structure of an Ethernet frame, stating the purposes of the different fields. 

(e) There is a maximum limit to the number of Ethernet hubs that can be connected in cascade, but 
there is no limit to the number of Ethernet switches that can be connected this way. Why? 

4. Answer the following. [3+2+(1+ 1+3)=10] 

(a) Explain the differences between transparent and non-transparent fragmentation with the help of 
illustrative diagrams. 

(b) A 4480-byte IP datagram is to be transmitted and needs to be fragmented because it will pass 
through an Ethernet with a maximum payload of 1500 bytes. Show the contents of the relevant 
fields (that concerns fragmentation) in the IP headers for each of the fragments. 

(c) A router with IP address 125.45.23.12 and Ethernet physical address 23:45:AB:4F:67:CD has 
received a packet from an external host. The destination IP address in the packet is specified as 
125.11.78.10. 

i) Show the entries in the ARP request packet sent by the router. Assume no subnetting. 

ii) Show the entries in the ARP packet sent in response to above. A~sume that the Ethernet 
physical address of the destination host is AA:BB:A2:4F:67:CD. 

iii) Encapsulate both the request and response packets in Ethernet frames, and fill up as many 
fields as you can. 

5. Answer the following. [2+3+(2+3)=10) 

(a) A router receives an IP packet with source IP address 130.45.3.3 and destination IP address 
201.23.4.6. The router cannot find the destination IP address in its routing table. Fill in the fields 
(as much as you can) for the ICMP message sent out. 

(b) Using ICMP timestamp request and response message, clearly explain how you can do the 
following: 

i) Synchronize the clocks of the sender and receiver machines. -.... 

ii) Estimate the round-trip propagation delay between the two machines. 

(c) An organization is internally using the private class A addresses 1 O.x.x.x to number their hosts. A 
network address translator that uses port address mapping has a pool of eight public IP addresses 
(144.16.192.50 to 144.16.192.57). 

i) An internal host with IP address 10.20.30.40 wants to send a packet to an external host with 
IP address 204.11.22.33 over port number 80. Clearly explain how dynamic translation takes 
place in the request (and the corresponding reply) packets. 

ii) Assuming that each entry in the NAT table requires M bytes of storage, derive an expression 
for the maximum number of simultaneous concurrent translations that can be supported by 
the NAT. 

6. Answer the following. [5+5=10] 

(a) Consider an internetwork as shown in the figure below, consisting of five networks (whose ids 
are mentioned) and five routers. Show the following. 

i) The link state packets (LSPs) flooded on the network by each ofthe routers. 



ii) The consolidated link state database as would be available with all the routers finally. 

iii) Steps ofDijkstra's algorithm for computing the shortest-path tree for router Rl. 

iv) The routing table for router Rl as computed. 

Assume hop count as the cost metric. 

(b) Consider the extended LAN topology as shown in the figure below, consisting of six bridges 
and nine LAN segments. The bridge port numbers are also mentioned. If the bridges follow the 
spanning-tree algorithm, compute the following: 

LANC 

i) Root bridge 

ii) Root ports of all the bridges 

iii) Designated ports of all the LAN segments 

iv) Resulting network graph showing which bridge ports will be blocked and which will be in 
the forwarding mode. 

Show all the steps of the computation. 
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