
CS 640 Introduction to Computer Networks 
 

Quiz 1 
 
 
Write your name on the exam.  Write something for every question.  Students who do not 
write something for everything lose out over students who write down wild guesses.  You 
will get some points if you attempt a solution but nothing for a blank sheet of paper.  
Write something down, even wild guesses.  Problems take long to read but can be 
answered concisely. 
 
 

Question Maximum Score 
1 12  
2 8  

Total 20  



Question 1 – performance 
 
You have a choice between using a modem link with a throughput of 50 kbps and a 
satellite link with a throughput of 50 mbps. The one-way propagation delay between the 
sender and receiver is 10 ms for the modem link and 100 ms for the satellite link. You 
have 3 documents to send one 100 bytes long, one 1000 bytes long and one 10,000 bytes 
long. You want to use the link that minimizes the total duration of the transfer. 
 
 
a) Assume that the transfer starts when the sender sends the first bit and that it ends when 
the receiver receives the last bit. Which link should be used for each document? 
 
time = propagation_delay + transmission_delay = 10ms + 8bits/byte * 100bytes / 
50,000bits/s = 10 ms +0.016s = 26 ms 
 

Modem (ms) Satellite (ms) Document 
Size (bytes) Propagation Transmission Total Propagation Transmission Total Choice 

100 10 16 26 100 0.016 ~100 modem
1,000 10 160 170 100 0.16 ~100 satellite

10,000 10 1,600 1,610 100 1.6 101.6 satellite
 
 
 
 
b)  Assume that the transfer starts when the sender sends the first bit and that it ends 
when the sender receives an acknowledgement from the receiver. The acknowledgement 
is a very small message (you can assume 1 bit in your calculation) that the receiver sends 
to the sender to confirm that it received the document. You should assume that the 
receiver sends the acknowledgement as soon as it receives the last bit of the document 
and that the propagation delay on the reverse path is the same as on the forward path. 
 
Time = propagation_delaydocument + transmission_delaydocument + 
propagation_delayacknowledgement + transmission_delayacknowledgement ≈ 2*propagation_delay 
+ transmission_delay document
 

Modem (ms) Satellite (ms) Document 
Size (bytes) Propagation Transmission Total Propagation Transmission Total Choice 

100 20 16 36 200 0.016 ~200 modem
1,000 20 160 180 200 0.16 ~200 modem

10,000 20 1,600 1,620 200 1.6 201.6 satellite



Question 2 – e-mail 
 
 
IMAP, POP and SMTP are protocols used for email. 
 
 
a) Which one of the three does not require authentication and why? 
 
SMTP does not require authentication because it is used for sending email messages and 
one does not need an account on a server to be able to send email messages to the users 
of that server. IMAP and POP require authentication because only the owner of the email 
account should be allowed to read and delete the emails sent to that account. 
 
 
 
 
 
 
 
 
 
b) Explain why the protocol that does not require authentication still uses it in some 
settings. 
 
Most SMTP servers do not accept emails from certain networks that are known to not 
contain mail servers. The reason is that residential computers hijacked by malicious 
hackers are used for sending spam, and through this measure the servers protect 
themselves from spam. But this means that legitimate users of the email server who 
happen to connect to such a network cannot send email either. Thus SMTP was extended 
with authentication so that legitimate users of the server can send email even if their 
computer is in an otherwise untrusted network. 


