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Notes:

. Figure on the right of each question indicates marks for r=spzctive question.
b, Answerall the questions.

¢ Course Outcomes are:

COLl: Explain the fundamental concepts. components, and functions of a data communication svstem,
including data transmission methods, communication protocols. network models, and media used for
reliable and efficient data exchange.

CO2: Apply different data communication models. data and signal related concepts, encoding schemes,
error detection and correction. transmission and multiplexing techniques to achieve efficient and reliable
data coinmunication. .

CO3: Analyze and differentiate data transmission systems in temns of bandwidth, signal impairments,
channel capacity, media, error detection and correction methods, transmission techniques, multiplexing and

high-speed networking technologies to determine their performance and operational efficiency in
communication networks.

1. A university is upgrading its old bus topology network to support online classes. VoIP
calls, file sharing, and smart classroom systems. During peak hours, users experience
slow communication, delays, and poor audio/video quality. The network administrator

N . - - P - L I
wants to analyze the communication system and propose a better network design.
oy

To analyze the performance of the communication system. the network administrator
studies the delay experienced by a large data frame transmitted through the campus
backbone network. [CO3->C4]

a. Select suitable transmission type and data flow mode for applications such as video 10
conferencing, email communication. ToT classroom monitoring. and centralized
database access. Justify your answer.

OR,
Define Transmission Impairments. Explain with suitable diagrams how
Attenuation. Distortion. and Noise impair a digital signal during transmission.
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b.

C.

et e T A TIAR ARSI E AT

Compare the existing bus topology with mesh topology topology in terms of:
i) Reliability,
i) Cost,

(i) Performance,
-+ (iv) Network expansion.
If a frame of size 50 million bits is sent over the comm unication link having:

i) Bandwidth =35 Mbps ~

i) Distance =2 km .

iii) Propagation speed =2 x 108 m/s * /

iv) Number of routers = 10

v) Queuing delay per router =2 ps ~°

v Processing delay per router =1 ps ¥
> ’

Calculate total delay. Which component of the total delay is dominant? W hich
. v =7
one 1s negligible?

What does the Shannon capacity and Nyquist theorem have to do with
communications? Can these be used together in practical aspects?/

You have been hired as a network consultant for a medium-sized organization that wants
to implement a new enterprise network. The company hes multiple departments located
in different buildings and needs reliable communication for email, file sharing, video
conferencing, and web-based applications. Management is confused about whether to
follow the OSI model or the TCP/IP protocol suite. [CO1->C4] -

a.

—_—

The company’s network uses TCP/IP. Identify and explain the wi,of
addresses used in TCP/IP communication with the help of a suitable diagram.
C_lﬁj show how these addresses are used at different layers when two processes
communicate over the internet.

When a packet travels from the sender’s computer to the receiver’s computer across
multiple routers, which addresses change at each hop and which addresses remain
constant throughout the journey? Justify your answer with proper reasoning.

Analyze the company’s requirements and recommend the most suitable transport
layer protocol for the following applications. Justify your choice by relating it to
confection-oriented or connectionless service:

ol
1) Email transmission
i1) Real-time video conferencing

iii)  File transfer of important official documents S
iv) Whether it is possible to use both TCP and UDP for a single application in

this organization, and give a suitable example.
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OR,

If a digital sj

app‘m\ig“*‘! SIgljal of 3 bits is sent over a low-pass channel, draw rough
appro mation of signal usimg first hamionic for each cases. Determine frequency
dnd phase [or each analog sional. o

An ISP is i : . y . :
i SPis planning to provide high-speed dedicated intentet service (o a corporate office
o ~eviely drs 27 1
ds“lclllkdt\lslmg telephone infrastructure (bandpass channel). The company requires

ownloadinig 15 < Dot : i i g 'S
fhron et n‘uc _0 Pﬂi—*t‘ff per second. Each page contam_s@ lm.es with _80 CﬂhalaCILh pet
ising 8-bit_ ASCil). The ISP wants to use a digital signal with 32 levels for
transmission. [CO2->C3]

Ll .

b.

Calculate the minimum bit rate required > meet the company’s demand.

How many bits can be represented by each signal level? Calculate the required

svmbol rate.

If baseband transmission is used, calculate:

iy Minimum bandwidth required (using first harmonic only)
i) Recommended bandwidth for better quality (using first three harmonics)

If the available channel is a bandpass channel witha bandwidth of 4 MHz, explain
whether baseband transmission is possible. If not, what solution should the ISP use?

Name the device used for this purpose.
Differentiate between baseband transmission and broadband transmission. What
are the challenges we face at each type? -
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