
1. Suppose a TCP message that contains 2048 bytes of data and 20 bytes of TCP header is passed to 

IP for delivery across two networks of the internet (i.e., from the source host to a router to the 

destination host). The first network uses 14-byte headers and has an MTU of 1024 bytes and the 

second uses 8-byte headers with an MTU of 512 bytes. Each network’s MTU gives the size of the 

largest IP datagram that can be carried in a link-layer frame. Give the sizes and offsets of the 

sequence of fragments delivered to the network layer at the destination host. Assume all IP headers 

are 20 bytes (10 Marks) 

Ans: 

 

2. Suppose an IP packet is fragmented into 10 fragments, each with a 1% (independent) probability 

of loss. To a reasonable approximation, this means there is a 10%  chance of losing the whole packet 

due to loss of a fragment. What is the probability of net loss of the whole packet if the packet is 

transmitted twice. (10 Marks) 

(a) Assuming all fragments received must have been part of the same transmission? 

(b) Assuming any given fragment may have been part of either transmission? 

(c) Explain how use of the Ident field might be applicable here. 

Ans: 

      

              might contain fragments from each transmission. 



3. (a) IP currently uses 32-bit addresses. If we could redesign IP to use the 6-byte MAC address 

instead of the 32-bit address, would we able to eliminate the need for ARP? Explain why or why 

not? (5 Marks) 

(b) Suppose hosts A and B have been assigned the same IP address on the same Ethernet, on which 

ARP is used. B starts up after A. What will happen to A’s existing connections? Explain how ͞self 

ARP͟ (querying the network on startup for one own IP address) might help with this problem.  

(5 Marks) 

Ans: 

 

 

4. Suppose a router has built up the routing table shown below. The router can deliver packets 

directly over interfaces 0 and 1, or it can forward packets to routers R2, R3 or R4. Describe what the 

router does with a packet addressed to each of the following destinations: 

(a) 128.96.39.10 

(b) 128.96.40.12 

(c) 128.96.40.151 

(d) 192.4.153.17 

(e) 192.4.153.90 



 

Ans: 

5. Consider the network in the figure below, using link-state routing. Suppose the B-F link fails, and 

the following then occur in sequence: 

(a) Node H is added to the right side with a connection to G 

(b) Node D is added to the left side with a connection to C 

(c) A new link D-A is added 

The failed B-F link is now restored. Describe what link-state packets will flood back and forth. 

Assume that the initial sequence number at all nodes is 1, and that no packets time out, and that 

both ends of a link use the same sequence number in the LSP for that link, greater than any 

sequence number either used before. 

 

 



Ans:  

 

 

      


