2. Calculate the HLEN value if the total length is 1200 bytes, 1176 of which is data from the upper layer. 
1200 - 1176 = 24

4. Given a fragmented datagram with an offset of 120, how can you determine the first and last byte number?
The first byte of this fragment can be calculated as 120 x 8 = 960.
And the first byte of next fragment can be calculated ad 240 x 8 = 1920
Thus, the first byte of this fragment is 960 and the last byte of this fragment is 1919.

6. What is the maximum number of routers that can be recorded if the timestamp option has a flag value of 1? Why?
The maximum length of option field is 60 bytes, including fixed part and variable part. 
The variable part includes code (1byte), length(1byte), pointer(1byte), O-flow( 4bits) and flag(4bits). 
Exclude these fields, we can use 36 bytes to record IP addresses and timestamp.
To store IP address and timestamp, we need 8 bytes space. 
This means that we can store only 4 routers information (IP address and timestamp)

8. The value of HLEN in an IP datagram is 7. How many option bytes are present?
we can calculate total length of header in bytes as follow
value of HLEN x 4 = 7 x 4 = 28 bytes
At this value, we can exclude fixed header length of 20 bytes, remains are option field.
28 – 20 = 8 bytes.

10. The value of the total length field in an IP datagram is 36 and the value of the header length field is 5. How many bytes of data is the packet carrying?
Total length of IP datagram including header is 36 bytes and length of header is 5 x 4 = 20bytes. Thus, data length is 36 – 20 = 16 bytes

12. A host is sending 100 datagrams to another host. If the identification number of the first datagram is 1024, what is the identification number of the last?
If no other datagrams were sent between sending 100 datagrams, the last identification number of last datagram is 1123. (identification number increases as counter)
14. An IP fragment has arrived with an offset value of 100. How many bytes of data were originally sent by the source before the data in this fragment?
The first byte of this fragment is 100 x 8 = 800 byte. Thus we already received 799 bytes. 

[bookmark: _GoBack]16. In a datagram, the M bit is zero, the value of HLEN is 5, the value of total length is 200, and the offset value is 200. What is the number of the first byte and number of the last byte in this datagram? Is this the last fragment, the first fragment, or a middle fragment?
The total length of data field of this fragment is 200 – 5 x 4 = 180.
The first byte of this fragment is 200 x 8 = 1600-byte and the last byte of this fragment is 1600 + 180 = 1780 byte. And this fragment is the last fragment because M bit is set to zero. (According to offset value, this fragment is not the first fragment)
