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Name: Reg no:
CLO-01 (8 Marks) Summarize the fundamental concept of Computer Networks
Question 1:

a. 3 points] Suppose two hosts, A, and B, are separated by 20,000 kilometers, and are
connected by a direct link of R =2 Mbps. Suppose the propagation speed over the link
is 2.5 x108 meters/sec. Consider sending a file of 800,000 bits from Host A to Host B.
Suppose the file is sent continuously as one large message. What is the maximum
number of bits that will be in the link at any given time?

b. [3 points] What is the end-to-end delay from; when a packet is transmitted by the
server to, when it is received by the client? In this case, we assume there are no caches,

there’s no queuing delay at the routers, and the packet processing delays at routers and
nodes are all 0. he 20000

P [2 points] Brietly describe why the actual bandwidth on your cable access network
connection on, e.g., a Saturday evening, could be significantly lower than what has been

advertised by the provider (Comcast, Charter, etc.)? Would you see the same with a
DSL-based provider?

CLO-02 (9 Marks) Apply the concept of computer networks to solve its related problems,
Question 2:

a. [4 points] Consider the following network. With the indicated link costs, use Dijkstra’s
shortest path algorithm to compute the shortest path from x to all network nodes. Show
how the algorithm works by computing routes and put the results in the table.
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E cable access networks often experience significant variations from advertised speeds during peak usage

due to shared bandwidth, network congestion, and equipment limitations. While DSL-based providers may

offer more stable speeds, they can also be influenced by distance from the service point and line quality,
leading to variations in actual performance.
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b. |2 points] Suppose we have a communication channel with a bandwidth ot 2 MHz and

a signal-to-noise ratio (SNR) of 50. What would be the maximum achievable bit rate and

the appropriate signal level for this channel?

¢. |3 points] Suppose a process in Host C has a UDP socket with port number 6789,
Suppose both Host A and Host B each send a UDP segment to Host C with destination port
number 6789. Will both segments be directed w the same socket at Host C7 1Fso. how will
the process at Host C know that these two segments originated from two dilferent hosts”

_;- CLO-03 (i 7 Marks) Analyze various protocols, aigoﬁl}_\ms and Elﬁ:ir_fﬁnc'._ﬁons in a network.

Question 3:
[8 points] Based on the intormation in the graphic shown, design a classfull network

a.
addressing scheme that will supply the minimum number of hosts per subnet, and allow
enough extra subnets and hosts for 25% growth in all areas. Circle each subnet on the
graphic and answer the questions below.
1 Address class: ! P Address 172.16.00 é
o
i Custom subnet mask: ‘332
J— > 5>
wi Minimum number of subnets needed: . =< el Vool
o .
[ xtra subnets required for 23% growth:
v Towal number of subnets needed.
vi. Number of host addresses
i the largest subnet group
vii  Number of addresses nevded 1or
23%, growth in the largest subngt
Fotal number of addresses
cuded 1.9 the largest subngl
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%}dph"“ 50, give a precise and formal description of the problem. [f not, explain why not.
ote we are not asking for an algorithm, just what the problem is or that it makes no sense.

= CLO-04 (16 Marks)
'omprehend the fundamentals of wireless and mobile networks along with the security issues.

Question 4: $ )
%

a. [3 points] What are the differences between message confidentiality and message
integrity? Can you have confidentiality without integrity? Can you have integrity
without confidentiality? Justify your answer. Moreover, what are the principle
objectives of cryptography to secure the message.

b. [5 points] If a periodic signal is decomposed into five sine waves with frequencies of
100. 300, 500, 700, and 900 Hz, what is its bandwidth? Draw the spectrum, assuming
all components have a maximum amplitude of 5V.

c. [3 points] In a wireless network using the RTS/CTS mechanism, if the RTS frame size
is 20 bytes and the CTS frame size is 14 bytes, what is the total overhead introduced by
the RTS/CTS handshake for each data transmission?

d. [3 points] Suppose you're designing a new wireless communication protocol for [oT
devices operating in a crowded urban environment. Would implementing a handshake
mechanism like the RTS (Request to Send) and CTS (Clear to Send) frames in IEEE
802.11 networks be beneficial? Explain the potential advantages and disadvantages of
incorporating such a mechanism into your protocol design.

e. [2 points] Differentiate between:

a. Soft handoff vs. Hard handoff
b. Visited vs. home networks.
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