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After completing this unit, students will be able to:
o define computer network.

e know components of network.

o define a client and a server architecture. A
e explain different types of networks like LAN, MAN and WAN.
e explain communication devices like Dialup Modem and NIC. :
e explain physical transmission media (twisted pair cable, coaxial cable

and fiber optic cable).

o explain
« Cellular Communications
= Satellite Communications

Global Positioning System

Bluetooth

Students’ Learning Outcomes
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4“ Unit 1 | Networks and Communications

Unit Introduction |

The advancement in computer technology has revolutionized
almost every aspect of our life. In earlier days, data was not shared among
different computers or devices. Now data and information is being shared
among computers. The sharing of data among computers is referred as
Data Communication. This has increased the use of computers beyond the
computer room. Data communication has enabled us to send and receive

dataandinformation from one computer to other computers.
Sharing of information from one computer to other computer

is possible if these computers are connected or linked with each m‘ E
other as a network. This unitis dedicated to the computer networks g
g and datacommunication. “
A
@s 1.1 Computer Networks
Most computer systems are now connected together in some way to

form what is known as a network. This ranges from a basic school or home
network of only afew computers to large networks such as the Internet.

Qs 1.1.1 What is a Network?

“A computer network is interconnection of two or more computer
systems located in a same room,
building or at different places”.
Computer network enables the
sharing of information, programs and
hardware components. Figure 1.1
shows acomputer network.

A computer network in an [ ]‘ —
office, company or in a computer lab ‘ '

connects many computers and other E H E H
devices such as printers with each ! wr—

otherusingcables.

e e

Figure 1.1 Computer Network




Internet is a worldwide collection of networks which allows a subscriber to sendand
receive e-mails, chat or browse the World Wide Web (www) to get informationon .-
different topics.

@ 1.1.2 Components of Computer Network

A computer network consists of the following four basic components:
e SendingDevice e ReceivingDevice
¢ Communication Devices e Transmission Medium

Transmission Medium
Sending Computer (Wire) Receiving Computer
(Sender) (Receiver)

E' lVIodem 'E
o WS,

(Communication Device)

Figure 1.2 Components of Computer Network

Sending Device

A device which is used to send messages, data or information to other
devices connected to a network is called a sending device. In a computer
networka sending deviceis usuallyacomputer.

Receiving Device

In a computer network a receiving device receives messages, data or
information from a sending device. The receiving device could be a computer,
printerorastorage device.

Unit 1 | Networks and Communications F
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Communication Devices

Communication devices are used for communication between the
computers and other devices. Modem is a popular communication device
whichis used for Internet communication.

Transmission Media

Transmission Media is the channel or path through which the data or
information is transferred from one place to another in a computer network.
Networks are connected by wired or wireless transmission medium.

@ 1.1.3 ServerandClients

In a computer network different computers perform different tasks or
roles. According to these tasks and roles computers can be categorized as
either clients or servers. Figure 1.3 shows a network containing a Server and
Clients.

Figure 1.3 Server and Clients

Server

Server is a powerful computer that facilitates the whole network by
providing variety of services to the computer or devices connected to the
network.These services mayinclude:

e Processingdata e Userauthentication

e Storinginformation e Sharing software

e Controllingand managing network traffic, etc.

4“ Unit 1 | Networks and Communications
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Client

Client is a less powerful computer as compared to server computer. It
relies on servers for resources, such as files, devices, and even processing
power.

‘Qs 1.1.4 Types of a Computer Networks

On the basis of geographic distance, computer networks are
categorizedinto the following three types:

e LAN (Local AreaNetwork)

e MAN (Metropolitan Area Network)

e WAN (Wide Area Network)

Local AreaNetwork (LAN)

A Local Area Network (LAN) is a network that is confined to a relatively
small area. It is generally limited to a geographic area such as a building or
adjacent buildings. LAN is the most common type of network. Local area
networks are usually owned by one organization. Figure 1.4 shows a LAN.

Print Server -

—

Client Client Client

Client File Server Client Client Client

Figure 1.4 Local Area Network (LAN)
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Advantages of LAN
e Computers can share peripheral devices like printers, storage device,
scanning devices, CD-ROM, etc.
e Usercansavetheirwork centrally onthe network server.
e Users can communicate with each other and transfer data between
computers very easily. Application package such as a word processor,
spreadsheet etc.in the server computer can be shared by all users.

Disadvantages of LAN
e Special security measures are needed to stop unauthorized users.
e LANsneedtobemaintained by skilled personnel.

@ Metropolitan Area Network (MAN)

A large computer network which extends to a city or to a metropolitan
region is termed as Metropolitan Area Network or MAN. A MAN connects two
ormore LANs toform a network spread over the whole city.

Cable television network in a city is a good example of MAN. Figure 1.5
shows a Metropolitan Area Network connecting sub offices and home users to

the head office. _ 5

i R [T
Head Office

Sub Office 2

Sub Office 3

Sub Office 1 &

Home User 1

Home User 2

m Home User 3

Figure 1.5 Metropolitan Area Network
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Advantages of MAN
e lItisbiggerthanLAN.
e lIttransfersdataathigh speed.

Disadvantages of MAN

e Itisexpensive.
o lItisdifficulttomaintain.

‘Qs Wide Area Network (WAN)

Wide Area Network is a very large computer network covering a large
geographic area, such as a state, province, country or the whole world. WANs
often connect multiple smaller networks. Many large organizations develop
their own private WAN's. An example of WAN is Internet. Figure 1.6 shows a

WAN.
S U
§ Satellite ‘\:‘
Satellite Server
dish ' Computer
1-.,
‘i Server | :
| Computer ‘-\-"‘--. -
e — R =L

B O o = cmr
= = = )=

[Z |I] I ] !
Figure 1.6 Wide Area Network
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Advantages of WAN
e In WAN, the users at different locations are connected to a central

server.
e Itisusedtomonitordistantlocationsand offices.

Disadvantages of WAN
InWAN, security isabigissue.
e Settingupanetwork can beanexpensiveand complicated task.
e Management, maintenance and troubleshooting WAN is a difficult
task.

@ 1.1.5 Communication Devices

Most commonly used communication devices are:
e DialupModem
e NetworkInterface Card (NIC)

Dialup MODEM

A Dialup MODEM (Modulator-Demodulator) is a communication
device.Itis used to connect to the Internet, exchange information, and to send
and receive data from one computer to the other. It translates computer
informationinto aform that can be transmitted over telephone lines. Figure 1.7
shows the working of Modem.

Telephone Line

==

Modem Modem Computer
|

Digital Signal

|

Digital Signal i Analog Signal
|
|

Figure 1.7 Working of Dialup Modem
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A modem can be located inside or outside the computer. Figure 1.8
shows different types of Modem.

Figure 1.8 Dialup Modems

In computers, information is stored digitally, whereas information
transmitted over telephone lines is in the form of analog signals. Modem
converts digital signals to analog signals (Modulation) and then analog signals
todigital signals (Demodulation).

Network Interface Card (NIC)

Network Interface Card (NIC) is an
expansion card that enables a computer to
connect to a network. Each NIC has a unique
serial number.This number is used to identify
the computeron the network.

A Network Interface Card must be
installed in each computer on the network.
Figure 1.9 shows a Network Interface Card. Figure 1.9 Network Interface Card

@ 1.1.6 TypesofPhysical Transmission Media

The means through which data is transferred from one place to another
is called transmission or communication media. There are three common types
of physical transmission media or guided media.

O WLl ¢ Unit 1 | Networks and Communications F




e Twisted PairCable ° Coaxial Cable
e FiberOptics Cable

3

There are two types of transmission media:

Guided mediais the transmission mediuminwhichdatalsignalis guided by the
cableorwire.

Unguided media or wireless media does not use any physical connectors
betweenthetwodevices communicating.

Twisted Pair Cable

Twisted Pair cables are the most popular transmission media for
transferring data on a computer network. They are especially used in Local
Area Networks. Twisted pair wires consist of two strands of copper twisted
together.

The twists allow the data signals to travel more as compared to aregular

copper wire. The more twists per centimeter, the further the signal can travel.

Twisted pair cableis of two types:

e Unshielded Twisted Pair (UTP)
If the wires are unshielded, they are called Unshielded Twisted Pair
cables,as showninFigure 1.10(a).

o Shielded Twisted Pair (STP)
If the wires are shielded, they are called Shielded Twisted Pair cables,
asshowninFigure 1.10(b).

Characteristics of Twisted Pair Cables
e ltisthe least expensive type of cable.
e lItiseasytoinstall.

4“ Unit 1 | Networks and Communications



(b) Shielded Twisted Pair (STP)

Figure 1.10 Twisted Pairs Cables

Coaxial Cable

A type of wire that consists of a center wire surrounded by insulation
and a shield of braided wire. The shield minimizes electrical and radio
frequency interference.

Coaxial cabling is the primary type of cabling used by the cable
television industry and is also widely used for computer networks. Plastic

jacket, insulator, and braided shield in a coaxial cable ensure data
transmission without interference from other cables. Coaxial cables are shown

inFigure1.11

Plastic jacket

Insulator

Metallic shield

Shield of Braided wire
Center core

Figure 1.11 Coaxial Cable
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Characteristics of Coaxial Cable
e Itismore expensive than standard telephone wire.
e Itismuchatriskofinterference than twisted pair cable.
e Itsdatatransferrateishigherthantwisted paircable.
e ltiseasytoinstall.

Fiber Optic Cable

Fiber Optic is a type of cable that uses glass (or plastic) threads to
transmit data. It consists of a bundle of glass threads, each of which is capable
of transmitting messagesin the form of light waves.

Fiber optic cable consists of a center glass core surrounded by several
layers of protective materials such as cladding and Buffer coating as shown in
Figure1.12.

Figure 1.12 Fiber Optic Cable

Characteristics of Fiber Optic Cable
e Itismore expensive ascompared to other cables.
o ltisdifficulttoinstall.
e Thedatatransferrate of fiber optic cableisthe highest.

€. 1.2 Cutting Edge Technologies

Cutting Edge Technology is the most advanced developments in the
computer technology. The following are a few cutting edge technologies in

thefield of networks and communication.
e CellularCommunication e Satellite Communication
e Global Positioning System e Bluetooth

4“ Unit 1 | Networks and Communications
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Cellular Communication

Cellular communication is a radio communication. It is distributed over
a land area called Cell. Each Cell is served by at least one fixed-location
transceiver known as a Cell Site or Base Station.

When joined together these Cells provide communication coverage
overawide geographicarea.

m )

The first mobile phone was presented by Dr. Martin Cooper of Motorola in ’1975,"Q :
whose weight was 2 kg. N

GSM (Global System for Mobile) communication is a leading cellular @

Communicationsystem.

The Cellular Communication system offers communication services to
thousands of cell phone users. Figure 1.13 shows cellular communication.

u.uuaémmlngii:mn ;
1111

Bobile Swiching Centra
3111

Figure 1.13 Cellular Communication
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Satellite Communication
Satellite Communication is a
form of wireless communication in
which satellites are the main objects.
These satellites are commonly called
communication satellites.
Communication satellites are

ideally placed to provide the

telecommunication links between

Figure 1.14 Communication Satellites

different places across the globe.

These satellites enable us to communicate over large distances.
Satellite communication can be used for many applications such as
international telephone calls, providing communications to remote areas of
the Earth, providing satellite communications to ships, aircraft and other

mobile vehicles. Figure 1.14 shows satellites orbiting around the Earth.

Global Positioning System

The Global Positioning System (GPS) is global navigation satellite
system. This position-finding system uses satellites to determine precise
locations on the surface of the Earth.

GPS can be used to pinpoint any ship or submarine on the ocean, or to
measure the height of Mount Everest. It can also be used by armed forces,
scientists, fishermen, climbers, hikers and anyone who wants the accurate
location and time information. Figure 1.15 shows GPS satellites with targets
and GPS receiver. In this Figure, a stolen vehicle has been detected through
Global Positioning System (GPS).

4“ Unit 1 | Networks and Communications
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Figure 1.15 GPS Satellites with Targets
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Bluetooth

Bluetooth is a wireless technology for
exchanging data between different devices
over short distances. It can connect several
devices to communicate with each other
wirelessly.

Networks are usually formed
temporarily from portable devices such as
cellular phones, handhelds computers and
laptops. :

Figure 1.16 Bluetooth Sign

Bluetooth offers service like file sharing, voice transport and for
connecting devices like mouse, keyboard etc. Figure 1.16 shows Bluetooth

Unit 1 | Networks and Communications F
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A computer network is interconnection of two or more computer
systems located inasame room, building or at different places.

A device which is used to send messages, data or information to other
devices connected to a networkis called a sending device.

In a computer network a receiving device receives messages, data or
information from a sending device.

Communication devices are used for communication between the
computers and other devices.

Modem is a popular communication device which is used for Internet
communication.

Transmission Media is the channel or path through which the data or
information is transferred from one place to another in a computer
network.

Networks are connected by wired or wireless transmission medium.
Server is a powerful computer that facilitates the whole network by
providing variety of services to the computer or devices connected to
the network.

Client is a less powerful computer as compared to server computer. It
relies on servers for resources, such as files, devices, and even
processing power.

A Local Area Network (LAN) is a network that is confined to a relatively
small area.

Alarge computer network which extends to a city or to a metropolitan
regionis termed as Metropolitan Area Network (MAN).

Wide area network is a very large computer network covering a large
geographic area, such as a state, province, country or the whole

world.
J
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A Dialup MODEM (Modulator-Demodulator) is a communication
device used to connect to the Internet, exchange information, and to
send and receive datafrom one computer to the other.

Network Interface Card enables a computerto connect to a network.
The means through which data is transferred from one place to

anotheris called transmission or communication media.

Twisted Pair cables are the most popular transmission media for
transferring data onacomputer network.

Coaxial cable consists of a center wire surrounded by insulation and a
shield of braided wire.

Fiber Optic uses glass (or plastic) threads to transmit data.

Cellular communication is a radio communication that offers
communication services to thousands of cell phone users around the
globe.

Satellite Communication is a form of wireless communication system
in which satellites are ideally placed to provide telecommunication
links between different places across the globe. These satellites
enable usto communicate over large distances.

Bluetooth is a wireless technology for exchanging data between
different devices over short distances.

The Global Positioning System (GPS) is a global navigation satellite
system. This direction-finding system uses satellites to determine
precise locations on the surface of the Earth.

Unit 1 | Networks and Communications F



Q1.

Tick the correct choice for the following questions.

i. A computer network is interconnection of two or more

a. Printers
b. Monitors
c. Computers
d. Hard disks
ii. The data is transferred from one place to another through
a. Mouse
b. Keyboard
c. Storage device
d. Transmission media
iii. Which of the following is a communication device?
a. Mouse
b. Modem
c. Monitor
d. Printer
iv. Which device is used to send messages, data or information to other
devices?
a. Receiving device
b. Sending device
Communication device
d. Input device

4“ Unit 1 | Networks and Communications




v. Which of the following network is confined to a relatively small area?

.-

a. Internet
b. WAN
c. MAN
d. LAN
vi. In WAN, “W" stands for
a. Width
b. Wire
c. Wide
d. Whole

vii. Which is a powerful computer that facilitates the whole network by

providing variety of services to the computer or devices connected to

the network?
a. Server
b. Client
c. PC
d. Laptop

viii.

is an expansion card that enables a computer to

connectto anetwork.

Q N T

Network Interface Card

VGA Card

FAX Card

Sound Card

is a type of wire that consists of a center wire

surrounded by insulation and then agrounded shield of braided wire.

a.

b
C.
d

Fiber Optic
UTP

STP

Coaxial cable

0 ?} ﬁm - W B¢ e Unit 1 | Networks and Communications F



- \
X.  Which of the following is the fastest transmission media?
a. UTP cable
b. STP cable
c. Fiber optic cable

d. Coaxial cable

Q2. Fillin the blanks.
i.  Acomputernetworkconsists of basiccomponents.

ii. Inacomputernetworka devicereceives messages, data

orinformation from a sending device.

iii. is the channel or path through which the data
or information is transferred from one place to another in a computer
network.

iv. is a less powerful computer as compared to server
computerthatrelies on serversfor resources.

v. MANstandsfor

Vi. is a very large computer network covering a

large geographic area, such as a state, province, country or the whole
world.

vii. NICstandsfor

viii. is a wireless technology for exchanging data between
different devices over shortdistances.

iX. is a type of cable that uses glass (or

plastic) threads to transmit data.

X. is global navigation satellite system.

4“ Unit 1 | Networks and Communications
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Q3.

Q4.

Match Column A with Column B.

Sending Device Coaxial Cable
Communication Device NIC
Transmission Media Glass threads
Network A Computer
Fiber Optic Modem
- J U J

Give brief answers to the following questions.
Define the following terms:

a. Data communication

b. Cellular Communication

c.  Satellite Communication

d. Fiber optic cable
Name different types of transmission media.

i. How a Modem works? Show diagrammatically.

Differentiate between LAN and WAN.
What is Satellite Communication?

Give detailed answers to the following questions.
Explain different types of physical transmission media.
Explain different types of computer networks.

i. Describe the following cutting edge technologies:

a. GPS

b.  Bluetooth
Discuss different components of a computer network.
What are communication devices? Explain any two of them.

Unit 1 | Networks and Communications F



3 LAB ACTIVITIES J
i)

Make a chart showing different types of Computer

A Networks and pasteitin your Computer Lab.

LabiActivitys2)

Observe your School Computer Lab and find what type of

Computer Network exists in your Lab.
3

EOYACEIVity) S

Which transmission media and communication devices are

used in your School Lab Computer Network? Draw their
3 shapesinyour notebooks.

LabjActivity/4

Observe and find information, how computers and other

devices are connected to each other in your School
ComputerLab.

ﬂ Unit 1 | Networks and Communications
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Unit

After completing this unit, students will be able to:

e define

« Virus « Worms . Adware . Hacker

e know that a virus, worm and adware can spread through

« Infected flash drives or disks . E-mail attachments 2
« Surfing insecure websites « Installing pirated software
o define

= Antivirus . Virus definitions / Updates

e know the following widely used antivirus software

. Symantec . Mcafee . AVG

e scan a computer for viruses. e [ : "

Students’ Learning Outcomes
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Unit Introduction W

Computer systems are in danger of many threats that can cause
various types of harms, resulting in significant losses. This unit will
discuss the common types of computer security threats, the ways
through which computer infection spreads to other computers
and techniques to prevent computers. Students will also learn how to

scan computersto detectand getrid of malicious programs. “
g \
A

{@ 2.1 Computer Security Threats

Computer security threat may be a computer program, an eventor even
a person which causes loss of data, affecting the working of a computer and
stealing of information.

@ 2.1.1 Types of Threats

Computer systems are vulnerable to many threats ranging from errors,
harming stored data, information or corrupting programs installed on the

computers.The following are some common types of threats to computers:
e \Virus e Worms
e Hackers e Adware

Virus
Computer virus is the most common
and well known computer security threat. A s s s sosim sssst s
computer virus is a program written e
intentionally to alter the way a computer
operates, without the permission or
knowledge of the user.
A virus replicates and executes itself by e s mmmss nutr e
attaching copies to other files such as program ="~~~
files or documents so that the user chicks them | mmsr== [ Ce=|
andthevirus activates. Figure 2.1 Messages due to a Virus

m Unit 2 | Computer Security Threats
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When activated a virus may:
e Damageordeletefiles e Erasedatain hard disk
e Causeerraticsystem behaviour e Display annoying messages, etc.

Examples of Viruses are: NYB, AntiExe, Cascade, FRODO, Win95 and
Zmist A, etc. Figure 2.1 shows an alert message caused by a virus and Figure 2.2

shows somevirus infectedfiles
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Figure 2.2 Virus Infected Files

Worms
Computer worms are malicious programs that replicate and spread

independently without user action and harm the computer. Worms spread
through network and over the internet to computers that are connected to

theInternet.
Worms can also spread by copying themselves from disk to disk or by

e-mail. SQL Slammer, The Blaster Worm, Sasser worms, Melissa and ILOVEYOU
are examples of computer wormes.

0 i*?% LW P Unit2 | Computer Security Threats H
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ComputerWorms can:
e Destroyfilesinthe system e Slowdownthecomputer
e Causesome programs to stop working

Adware

Adware is a software which automatically plays, displays, or downloads
advertisements to a computer usually without user's knowledge. These
advertisements can bein theform of a pop-up.They record user's behaviouron
the Internet, display ads and can even download other malicious software on
tothe computer.

They may also be in the user interface of the software or on a screen
presented to the user during the installation process. Figure 2.3 shows an
Adware message which may be harmful when activated.
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Figure 2.3 Example of Adware
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Hackers

Hacking can be defined as the unauthorized use of computer, network
and its resources. People who indulge themselves in computer hacking
activities are called Hackers. Hackers are computer experts who use their
expertise for malicious purposes.

Hacker Steals
e Clientorcustomerinformation
e Creditcarddetailsand social security numbers, foridentity fraud or theft
e Passwords
e E-mailaddresses, which may be used for spamming.

Indicators of Security Threats
e Thecomputerrunsslowerthanusual.
e Thecomputerlocks up orstops responding.
e Thecomputersuddenlyrestarts onitsown.
Frequently used programs become suddenly slow to load and operate.

Applicationsanddiskdrives are suddenly inaccessible.
Unusual error messages appear.

Unexpectediconsappear onthe desktop.
Antivirus software is disabled or does not run.

@ 2.1.2 Ways through which Virus, Worms and Adware
’ Spread

There are different ways through which a Virus, Worms and Adware
spread from one computer to the other computer.

AVirus,Worms and Adware can spread through:
e Infected Flash Drives or Disks e E-mailattachments
e Surfing insecure websites ¢ Installing Pirated Software

Unit 2 | Computer Security Threats
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Infected Flash Drives or Disks

Flash drives and disks are convenient, popular and easy to use storage
devices. Flash drives and disks are the main source of spreading viruses among
computers. Once an infected flash drive or a disk is connected to a healthy
computer, it becomes infected with viruses. In this way virus spread from one

computertotheother.

E-mail Attachments

E-mail attachment is a file that can be sent with an e-mail from one
computer to the other. An e-mail virus is a computer code sent as an e-mail
attachment. If activated, it may cause some harmful effect, such as destroying
certain files on the hard disk and causing the attachment to be forwarded to
everyone in the address book. E-mail viruses distribute themselves
automatically by e-mail.

These viruses require the user to double - click on the attachment
containing viruses. This causes the malicious code to mail itself to other people
from that computer.

The best defense against e-mail virusesis to never open an unknown
e-mail. Figure 2.4 shows an e-mail attachment threat.

Subject:

kindly check the attached 3

coming from me,  DU.TXT.vhe

LA R LA

IEHIII:I*II I k

Figure 2.4 E-mail Viruses
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Surfing Insecure Websites
A Website that is set up to spread a virus or for some other unethical
purpose is an insecure website. These websites engage in questionable or
unethical practices and attempt to:
e Automatically access the computer when users visit them.
e Install Adware that may cause aflurry of pop ups toappearonthe screen.
Figure 2.5 shows an alert message aboutaninsecure website.

W Pormrwm i s L S
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Figure 2.5 Infected Website
Installing Pirated Software

Software which has been duplicated and distributed without
authorization is called Pirated software. Pirated software may be faulty or
loaded with malware and may contain viruses.

Pirated software can threaten the safety of computer users. These
software products may be used to steal personal information, load a computer
withviruses, orengagein activities which can harmthe computer.

Unit 2 | Computer Security Threats m
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@ 2.2 Managing an Antivirus

Computer and internet users need to have the latest antivirus software
programs installed on their computers. Antivirus software plays an important
role in computer safety, as it can protect documents and files from becoming
damaged orlost due to viruses.

Managing an antivirus means how to detect and eliminate potential
virus threats by efficiently using antivirus software. This can be accomplished
by the computer security program on the computer scanning any files looking
forvirus definitions that match a virus dictionary.

If a matching virus is found, the software alerts the user about the virus
and takes necessary action and gets rid of the infected files.

@ 2.2.1 Antivirus and Virus Definitions / Updates

Antivirus

Antivirus software is a computer program that detects, prevents, and
takes action to deactivate or remove malicious programs (Viruses, Worms,
Adware, etc.).

Antivirus program runs in the background all the time and informs the
user when some malwareis detected.

Antivirus software protect computer ™ ..l!ln; ‘
connectedto the networked computers. e

Some examples of antivirus softwareare: B8 —|[] i"-"'i!'_LIS

e Symantec Antivirus software 201 “

e McAfee software
e AVGAntivirus

o Kaspersky

e BitDefender

e Nod32

m Unit 2 | Computer Security Threats
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Different Antivirus Softwares

Virus Definitions /Updates

Virus Definitions contain the information about malware which can be
used to identify security threats. While scanning a computer, Virus Definitions
tell the antivirus software to recognize viruses. When antivirus software is
installed, afile containing a set of virus definitions fileisalsoinstalled.

To protect the computer from the most current viruses, user must
update antivirus software

Wk Fres Bl T8 Lipelsle g e |
regularly. Most antivirus .
gularly. e “ AVG Update File Download
rograms include an Auto- e e ot il
prog b wherdu e opandy bk st g
Update feature that enables S Hrume
Chrangpsrre as YIS

the antivirus program to Damntind 448
. Byben smcanmd 1405 Pl 12308 LI |
download profiles of new Tmewn  mRO Vs elapaest G003 10
. ) Arimag ipeed TR LN
viruses so that it can check

for the new viruses as soon

[ e

as they arediscovered. Figure 2.6 Downloading of Virus Definition Update File

An Antivirus Update
is an up gradation of already installed antivirus software. Update virus
definitions can protectand clean the computer from the most recent computer
viruses and other security threats. Figure 2.6 shows virus definition update file

downloading process.
Unit 2 | Computer Security Threats m
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@ 2.2.2 Widely Used Antivirus Software _

Everyday new viruses are spreading and o
infecting millions of computer across the world. For ANtIVIrUS « e
all computer users, itis very important to have proper
antivirus program installed in their computers to
securethe dataand programs.

TETL
=

Following are some widely used antivirus programs.
e SymantecAntivirus (SAV)

e McAfee Antivirus
e AVG (Antivirus Guard)

m\.

Figure 2.7 SAV

Symantec Antivirus

Symantec Corporation is the largest maker Y
of security software for computers. Symantec
Antivirus (SAV) is a very powerful effective
program, which can protect computers from
different kinds of safety issues.

Figure 2.7 shows SAV software pack while
Figure 2.8 gives an imagination how SAV protects
a computer from various threats. Figure 2.8 SAV Protection

Followingisalist of features of Symantec Antivirus software:
e Symantec Antivirus (SAV) performs virus scanning both on-demand
andreal-timeinthe background while using the computer.

e Protects a computer against the latest viruses, spyware, and other
threats.

e Letsuserschat,e-mailand share files without worry.

e A quarantine feature isolates infected files in a safe area on the
computer until they arerepaired.

e TheLive Update feature ensures that the SAV scanner always has the
latest Virus Definitions.

n Unit 2 | Computer Security Threats



McAfee Antivirus
McAfee Virus Scan is an antivirus Secy Tyl cRn Trust
program created and maintained by
McAfee Incorporation. McAfee antivirus MeAte e Virts Scan’
. . Entarprive
offers effective security to the computer
from attacks of malware.
McAfee Virus Scan Enterprise

combines antivirus, anti-spyware, firewall,

and hacking prevention technologies to
stop and remove malicious software. Figure Figure 2.9 McAfee Antivirus
2.9 shows a message from McAfee antivirus.

AVG Antivirus

AVG is antivirus software developed by AVG Technologies, a private
Czech company formerly known as Grisoft. It provides Internet security for the
Windows, Linuxand Mac OS X. AVG stands for Antivirus Guard.

One version of AVG is available for free which can be downloaded from

AVG

“Anti-Virus

Figure 2.10 AVG Antivirus Logo

theInternet.

The AVG Free Edition application provides basic protection for surfing,
searching and social networking. AVG Anti-Virus Free Edition is only available
forsingle computer use forhome and non commercial use.

In AVG, updating of virus definitions is performed automatically.

Figure 2.10 shows AVG antivirus logo.
Unit 2 | Computer Security Threats B
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@ 2.2.3 Scanning a Computerfor Viruses

Scanning the computer for threats like viruses, worms, adware, etc. is
very important to keep a computer system in good working condition. It helps
to protecta computer from different computer security threats.

User needs to install antivirus software on the computer to perform this
very important task. The antivirus software enables the user to detect and
remove computer viruses and also repairinfected files if possible.

Scanning Computer Using AVG Antivirus
Follow these steps to scan the computer using AVG antivirus software:
Run AVG antivirus software using the following steps:
e Click Start = Programs = AVG Free Edition = AVG Antivirus Free
Edition forWindows
e Click"Update Manager”for updates, as shownin Figure 2.11 (Internet

connection is required). Always check for updates before scanning
computer.

e ik e 3000

Sbamm rmil bl @

Figure 2.11 AVG Update Manager
m Unit 2 | Computer Security Threats
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Once you start the update, AVG will first verify whether there are new
update files available. If so, AVG starts their downloading and launches the
update process itself. Once it finishes downloading the update, it will install it,
and may restart AVG Free Edition.

e Click "Scan now", as shown in Figure 2.12. It will then start scanning

the computer forinfected files. This will take some time.
©  AVG
Anliing

Chmgs s it far Whok comguter scon

% Bean specie: fles or Foldars
i Clek beare B it el scin

i Sae Gerti s Per SCan enscnc Mg ar ke

1 Anb-Rootiit scam
Clek beri B 6L Ehed S0P

Lchiedule scans

b Mamage Schedeled Scans
Chck heare ko manage sched pled scane

Figure 2.12 AVG Scanning Interface

e The“Whole computer scan”option can be launched directly from the
scanning interface by clicking on it, as shown in Figure 2.13. The
scanning will start.
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Figure 2.13 AVG Whole Computer Scan

e Ifviruses are detected, they will be automatically removed or sent to
the "VirusVault"asshownin Figure 2.14
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Figure 2.14 AVG Scan Results
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Computer security threat may be a computer program, an event or
even a person which causes loss of data, affecting the working of a
computerand stealing of information.

Computer systems are vulnerable to many threats ranging from
errors, harming stored data, information or corrupting programs
installed onthe computers.

Some common types of threats to the computers are Virus, Worms,
Hackersand Adware.

Computer virus is the most common and well known computer
security threat. A computer virus is a program written intentionally to
alter the way a computer operates, without the permission or
knowledge of the user.

Computer worms are malicious programs that replicate and spread
independently and harm the computer.

Adware is a software which automatically plays, displays, or
downloads advertisements to a computer usually without user's
knowledge.These advertisements can be in the form of a pop-up.
Hacking is the unauthorized use of computer, network and its
resources.

People who indulge themselves in hacking activities are called
hackers.

There are many different ways through which a Virus, Worms and
Adware spread from one computer to the other computer like
'Infected flash drives or disks, 'E-mail attachments), 'Surfing insecure
websites' and 'Installing Pirated Software', etc.

Flash drives and disks are the main source of spreading viruses among
computers.

/
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* Ane-mail virusisacomputer code sentas an e-mail attachment.

* A website that is set up to spread a virus or for some other unethical
purposeisaninsecure website.

* Software which has been duplicated and distributed without
authorization is called Pirated software. Pirated software may be
faulty orloaded with malware and may contain viruses.

* Managing an antivirus means how to detect and eliminate potential
virus threats by efficiently using antivirus software.

* Antivirus software is a computer program that detects, prevents, and
takes action to deactivate or remove malicious programs (Viruses,
Worms, Adware, etc.).

* Virus Definitions contain the information about malware which can
be used toidentify security threats.

* Some widely used antivirus programs are Symantec Antivirus (SAV),
McAfee Antivirus and AVG (Antivirus Guard).

* Symantec Corporation is the largest maker of security software for
computers. Symantec Antivirus (SAV) is a very powerful effective
program, which can protect computers from different kinds of safety
issues.

* McAfeeVirus Scan is an antivirus program created and maintained by
McAfee Incorporation. McAfee antivirus offers effective security to
the computer from attacks of malware.

* AVG is antivirus software developed by AVG Technologies, a private
Czech company formerly known as Grisoft. It provides Internet
security for the Windows, Linux and Mac OS X. AVG stands for
Antivirus Guard.

* Scanning the computer for threats like viruses, worms, adware, etc. is
very important to keep a computer system in good working
condition. It helps to protect a computer from different computer
security threats.
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Q1. Tickthecorrectchoiceforthefollowing questions.

i.  Which of the following is a malicious program that replicates and
spreads independently and harms the computer?

a.
b.
C.
d.

Virus
Worm
Adware
Spyware

ii. Which malicious program records users' behaviour on the Internet,
display ads and can even download other malicious software on to

the computer?
a. Virus
b. Spyware
c.  Adware
d. Worm

iii. Awebsitethatissetuptospreada virus or for some other unethical

purposeis calledan

a.

b.

C.

d.

SecureWebsite
Non-informative website
Informative website
Insecure website

iv. Which of the following is a computer program that detects,
prevents, and takes action to deactivate or remove malicious
programs?

a.

b.
C.
d.

O&0LTBGE

Virus program

Operating system

Antivirus program

Word processor
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V. contains the information about malware which
can be used toidentify them.

a. Virusdefinitionfile
b. Wordfile
c. Excelfile
d. E-mailattachment

vi. Which of the following is a common source of spreading viruses in
computers?

a. Infectedflashdrives ordisks
b. E-mailattachments

c.  Surfinginsecure websites

d. Installing Pirated Software

Vii. is the unauthorized use of computer, networkand
its resources.

a. Programming

b. Hacking
c. Stealing
d. Robbing

Q2. Fillintheblanks.

i. Ane-mailvirusisacomputercodesentas to
othercomputers.

i. People who indulge themselves in hacking activities are called

iii. Some common types of to the computers are Virus,
Worms, Hackersand Adware.

iv. Software which has been duplicated and distributed without
authorizationis called software.

V. is software which automatically plays, displays, or
downloads advertisements to a computer usually without user's
knowledge.

m Unit 2 | Computer Security Threats
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Q3. Match ColumnAwith ColumnB.

Virus Current viruses

e Malicious program

) Adware
Pirated Software
Steals Password

Virus definitions AVG

Antivirus lllegal copying

Q4. Givebriefanswerstothefollowing questions.
i. Listsomeeffects/indicators of security threats.
ii. Differentiate betweenavirusandaworm.
iii. Howvirusesand worms spread through e-mail attachments?
iv. Whoisahacker?Whatcanahackerdo?
v. How Adware affect the working of acomputer?
vi. Namethedifferent types of viruses.
vii. Whatisan Antivirus?

Q5. Givedetailedanswersto thefollowing questions.

i. Explaindifferent threats to the security ofacomputer.

ii. Explain various ways through which security threats spread in
computers.

iii. Givethestepstoupdatethevirusdefinition of antivirus software.

iv. Whatis meantbyscanning computerand what are the stepsto scan
acomputer?

v. What is meant by virus definitions / updates? Why they are
important? Explain.

Unit 2 | Computer Security Threats n
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Unit

Spreadsheets in
Excel

Students” Learning Outcomes

N

After completing this unit, students will be able to:

define spreadsheet.
know the purpose of spreadsheet. e recognize spreadsheet software-Excel.
explain workbook and worksheet. e getfamiliar with excel application window.
identify
= Columns = Rows = Cells . Celladdress
manipulate data (numeric and non-numeric) into a cell / range of cells by
. Enteringdata . Editingdata . Autofillingdata
enteraformula.
insert functions
= SUM = PRODUCT = AVERAGE = POWER
= SQRT = MAX = MIN
create a spreadsheet such as monthly report of expenses, students result sheet and
salary report, etc.
save aspreadsheet.
selecta cell / range of cells to
= Cut/copy . Paste
« Formattext
» Font » Fontsize » Fontstyle
» Fontcolour » Alignment
applying borders and shadingto a cell / range of cells.
insert new rows / columns.
use chart wizard to insert
= Columnchart = Linechart = Piechart
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Unit Introduction W

Spreadsheet is one of the widely used application package
installed in the computers to manage data in rows and columns. In this
unit, students will learn about the spreadsheet package - Excel.

They will learn to manipulate data (numeric and non-

numeric) in the cells available in spreadsheet. This unit will explain
how to perform different arithmetic operations on dataand convert

\itto graphical form.

“%':/ 3.1Introduction to Spreadsheet

A spreadsheet is a computer application which is used to display datain
multiple cells usually in a two-dimensional matrix or grid consisting of rows
and columns. Each cell contains numeric or non-numeric data, formulae or
functions.

Spreadsheets are frequently used for financial information because of
their ability to recalculate the entire sheet automatically after a change to a
single cellis made. Microsoft Office Excel 2007 is spreadsheet software.

‘S 3.1.1S dsheet
\.r’ preadsnee

Spreadsheet is a computer program used to enter, analyze, and
calculate data for record keeping. It stores and presents data in rows and
columns. Data can easily be entered, modified and deleted from it. It performs
mathematical calculations and projections based on data entered. Common
spreadsheet usesinclude analysis, charting, and budgeting, etc.

"'.:L/ 3.1.2 Purpose of Spreadsheet

Spreadsheets are used in different fields for variety of purposes like
accounting, budgeting, charting / graphing, financial analysis and scientific
applications, etc.
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Spreadsheetis used to:
e Storeand maintaindatainatabularform.
e Manipulate and calculate data by using various functions and formulae.
e Performcomplex mathematical calculations.
e Recalculate formulaautomatically wheneveravalue is changed or modified.
e Createcharts/graphstorepresentdata.

e Process and display needed information by sorting and filtering entries
according to established criteria.

't,, 3.1.3Spreadsheet Software — Excel

Excel is one of the popular and commonly used spreadsheet software.
Excel can be used from home to professional level to perform calculations on

data, creating mailing lists and creating budgets, etc.

Excel is an electronic spreadsheet program that can be used for storing,
organizing and manipulating data. Excel screen is in the form of a rectangular
table or grid of rows and columns. The horizontal rows are identified by
numbers(1,2,3,...)andthevertical columns with alphabet (A,B,Cor AA, AB, etc).

't 3.1.4 Workbook and Worksheet

Workbook

A workbook is a file created by Excel spreadsheet application. Excel
workbook consists of spreadsheet 'pages’, each of which can include separate
data. MS Excel 2007 Workbook is stored with extension “xlsx. One workbook
may contain many worksheets.

Worksheet

Worksheet (also known as a spreadsheet) is a single page in workbook.
Itis a collection of cells on a single “sheet” where user keeps and manipulates
the data. Worksheets in a workbook can be accessed by the sheet tabs located
atthe left corner of Excel window. By default three worksheets are providedina

Unit 3 | Spreadsheets in Excel uﬁ




workbook to enter data. More worksheets can be added as and when required

in aworkbook.

g 3.1.5 Excel Application Window

User can start Excel program as follows:

Click Start

Select AllPrograms

Point to Microsoft Office

Click Microsoft Office Excel 2007

Excel window appears as shownin Figure 3.1

Quick Access Toolbar Ribbon Tabs DialongJe Box Launcher

Office Button

.r'nl:'-ll-l- il

e

T
a1

mEE

LA

=

B

Sheet tabs

!

Status Bar Workbook Window

Figure 3.1 Excel Window

View Button

Zoom Control
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Components of Excel Window

The Excel 2007 window is made up of the several components
discussed asfollows:

o -
Office Button ' -

The Office Button is at the top left of the | = = ===
Excel window. Clicking this button opens a H‘"
menu of commands. o _

Recent documents can be seen on the ‘_ﬂn
right of the Office Button menu. Figure 3.2 g o
shows Office Button menu with commands. .

i] o= irwes SR R

Figure 3.2 Office Button Menu

Quick Access Toolb

Next to the Microsoft Office Button is the l.'."-n e M - g
Quick Access Toolbar. The Quick Access Toolbar | - _-:}J

gives access to frequently used commands. By

default, Save, Undo, and Redo appear on the

Quick AccessToolbar.

| Home | Insert

TitleBar

It is located at the top of the Excel window. On the Title bar, Microsoft
Excel displays the name of the workbook currently used.

User could see "Book1 - Microsoft Excel" at the right side of the Quick
AccessToolbar of Excel window.

[. F‘_.'.r) Hqa-m & Bookl - Microsoft Excel - = X ]
3

Ontherightside of Title bar are three control buttons: Minimize, Restore
or Maximize, and Close buttons to control the window.

OXx¢ TG @ Unit 3 | Spreadsheets in Excel mi
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Figure 3.3 Ribbon
The Ribbon, as shown in Figure 3.3, is located below the Quick Access

toolbar. The commands on the Ribbon are organized in seven tabs and each

tabisdividedinto groups which have buttons of related commands.

Formula Bar
Formula bar displays the contents of the active cell and the formulae as
user types them in an active cell. The formula bar can be used to edit cells

“ Al v (3 S | =sum(B2:D2)/3 ¥

Fig 3.4 Formula Bar
content easily. The formula baralso contains the Insert Function button used to
guide the user through the creation of mathematical formulae. Figure 3.4
shows Formula bar.

ml ¥

Name Box

Name Box displays the reference of the
active cell. It is located next to the formula bar, as
shownin Figure 3.5.

b
m
"

|

It can also be used to go to a specific cell by
entering the name ofthe cellinit.

B =] W B LR PR e

Document (Worksheet) Window Figure 3.5 Name Box

The document (worksheet) window contains an Excel workbook that
consists of a number of worksheets. A worksheet is adocument window where
user can enter data and modify it. The worksheet is made up of rows and
columns. Intersection of arow and a columniis called a cell. The name of the cell
is made up of the column name and the row number, for example, A1 is the cell
incolumnAandrow 1.
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At the bottom of each worksheet is a numbered sheet tabs. It has the

name of the worksheet on it, which can be changed. Sheet tab can be used to
bring the worksheet to the front. Figure 3.6 shows adocument window.
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Figure 3.6 Excel Document Window
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Sheet Tabs
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7
Sheet Tabs Figure 3.7 Sheet Tabs

Sheet tabs, as shown in Figure 3.7, are used to access different
worksheets in a workbook. By default three sheet tabs are available in a
workbook. User can add more tabs as required by using mouse right click
menu and selecting the 'Insert' option followed by 'worksheet' option. User
can also change the tabs name to easily identify the data entered in the sheet
usingrightclickmenu.
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t} 3.1.6 Basic Elements of Worksheet

The following are basic elements of a worksheet.

Columns

Columns in a worksheet are arranged vertically. They are identified by
alphabet in the column header from A to Z, AA, AB, AC, to XFD, as shown in
Figure 3.8.
Rows

Rows are arranged horizontally in a worksheet. They are identified by
numbersintherow header(1,2,3,4,...),asshowninFigure 3.8.

Cell

The intersection of row and column in a worksheet is called cell. Cell is
the basic unitin the worksheet where user can enter data, function or formula.
The active cell is the cell which is currently selected. It can be identified by the
black border aroundit, or by its cell address in the Name Box. Figure 3.8 shows

celland active cell (C6). Column
ry =N “-l;h‘?:lhi_______ —
".h L e ) Mg Laniml L T rare Fermm -
Cell Address <———| o bl &,
E | [ n 4 [ =
Rows L
LS
4
. L]
Active Cell = 1

| =

L

{3
m

II.I

(e & W Sl FewE | e = | e

| Bemmy [

Cell Address or Cell Reference Figure 3.8 Elements of Worksheet

Cell Address or Cell Reference identifies the location of a cell or group of
cells in a worksheet. It consists of the column letter and row number that
intersect at the cell's location. Cell references are used in formulae, functions,
charts, and other Excel commands. Figure 3.8 shows cell address of the active
cellasC6.
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CellRange

Selecting more than one cellis known as a cell range. Two cell references
are used for a range of cells separated by a colon (:) which tells Excel to include
all the cells between the start and end points. Figure 3.9 shows range of cells

fromC4toF7.

Framn e =8 N = Bookl - &Acrocof Exnol -
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Figure 3.9 Cell Range

*’?-/ 3.1.7 Data Manipulation

Data manipulation involves entering, editing and formatting data.
Different formulae and functions can also be applied to manipulate data. User
should enter some data before manipulation.

Entering Data
To enterdata:

e Click a cell to select it. As user selects a cell, the cell address appears in
the Name Box.
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e Enter text into the cell using the keyboard. The text appears in the cell
andin theformulabarasshowninthe Figure3.10

e Twobuttonsalsoappearinthe Formulabar, the cancel button.

e When the user has completed typing data, it can be entered
permanently into the active cell by pressing ENTER «— or by clicking
the mark v in the Formula Bar or by pressing the TAB key on the
keyboard.

e User can enter data anywhere in the worksheet by moving to the
required cell, using the mouse orarrow keys, and typing the text.
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Editing Data Figure 3.10 Entering Data
Editing data meansdoingany changesinit.
ToEditData:

e Clickonthecellandretypethetext OR
e Go to the Formula Bar, select the incorrect text with the mouse and
re-typeit.
AutoFilling Data
Auto filling is the use of the fill-handle to copy data and sequences

across arange of cells. Thefill-handleis at the right corner of each cell, as shown
inFigure3.11.
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ToFillaRange of Cells:

e Selectthe cell with the contenttofill.

e Pointatthe black square that appears in the bottom right corner of the
cell, untilthe mouse pointer becomes the fill handle.
e Clickanddraginthedirection oftherangetofill.
Figure 3.11 shows auto filling of even numbers in Column C from 2 to 16.
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Figure 3.11 Auto filling

Excel copies the contents of the cell across the range that user selects.
This feature becomes very powerful when used with cells containing formulae.
Alot of time can be saved by copying formulae across arange of cells.

!t,, 3.1.8 EnteringaFormula

A formula is an equation that performs a calculation using values in the
worksheet. A formula always begins with an equals sign followed by either
values or cell references and an operator.

Example:
=23+29
=D8+F9-E9

O&0LTBGE
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Toenterasimpleformulathatadds two numbersin two cells:
Follow these steps:

e Click the cell where the formula will be entered (For example D3), as
showninFigure3.12

e Typetheequalsign(=)toletExcel knowaformulaisbeingdefined.

e Clickon thefirst cell containing a number (For example B3), as shown in
Figure3.12

e Presstheaddition sign (+) key to let Excel know that an add operation is
to be performed.

e C(lick on the second cell containing a number (For example C3), as
showninFigure 3.12

e PressEnterorclick the Enter button on the Formula bar to complete the

formula.
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Figure 3.12 Entering Formula

Mathematical Operators:

The following mathematical operators are used to perform different
operationsinformulae.
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Operator Purpose Example
+ Performs addition =A1+A2
- Performs subtraction =C4-C5
* Performs multiplication =C4 » D4
/ Performs division =B1/C1

k& . 3.1.9 Inserting Functions

Functions are pre-defined or built-in formulae. Different types of
functions are available in Excel. These functions can be used for different
calculations. Functions can be located from Formulas tab or by clicking on
Insert Function option in formula bar or by typing the function manually.
Figure 3.13 shows different locations of function application.
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Figure 3.13 Different Locations of Function Application

Eachfunction hasaspecificorderasfollows:

e Allfunctions begin with the =sign.

e Afterthe=sign,thefunctionisinserted (e.g.,.=Sum).

O LTBGQ
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e Thentherewillbeanargument.

An argument is the cell range or

_=SUM (A3:A9)
equal sign | SR N
parentheses. If there is more than one function name argument

cell references that are enclosed by

argument, separate each byacomma.
An example of a function with one argument that adds a range of cells
A3 through A9.Some commonly used functions are as follows:

SUM() hl"q L T 17 ] L=
The SUM function adds all the _ﬁ ::: :":: .; T

numbers that user specifies as o e st (ST

arguments. Each argument can be a BT T — %

range, a cell reference, an array, a
constant, a formula, or the result from
anotherfunction.

For example =SUM(B5:B9)
adds all the numbers that are
contained in cells B5 through B9, as
showninFigure 3.14

i S 4
PRODUCT() fi Bamn Wipe G idioe @
— B ey "‘-_.l..\_. s ' aa L S
The PRODUCT function Tk et o)

. . . = 4 - ET Hl‘:ﬂ. -"l ;‘ = :-
multiplies all the numbers given as 4 = IR E———— 3
arguments and returns the product. ;

For example in cell A4 the

function =PRODUCT(A1, A2) is used
to multiply two numbers in cells A1

and A2,asshownin Figure3.15

Figure 3.15 PRODUCT Function
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AVERAGE()

AVERAGE function returns

the average (arithmetic mean) of the

arguments. Forexample, if the range
B1:B5 contains numbers, the
formula =AVERAGE(B1:B5) returns
the average of those numbers, as

showninFigure3.16

The "~" operator can be used instead of POWER to indicate to what power the __

basenumberistoberaised, suchasin5* 2.

POWER ()

POWER function returns the

result of a number raised to a power.
Its general form is:

=POWER (number, power)
Number isthebase number.
Itcan be anyreal number.
Power is the exponent to
which the base number is
raised.

Example: The function
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Figure 3.17 POWER Function

=POWER(55,3) is used to find the value for 55 raised to the power 3, as

showninFigure3.17

O&0LTBGE




S R

SQRT() -

SQRT function calculates the o gy i&ﬂ;ﬁ@
square root of a given number. Its | ronellEr iy ,_.':, ,:ﬂ :_
general formis: ‘_:‘-T—-_'Em;:_:;:' ikl :
= SQRT(number) = VT B
Number is the number for which the |
square root is needed. 1 '
Example: :

The function =SQRT(256), finds i:
the square root value of the number 1'_ 1 St e

256,asshownintheFigure3.18 Figure 3.18 SORT Function

MAX()

The MAX function returns the  [ie @3 -..:f:ﬂ::'-'- =
largest value from a supplied set of | £ swwe: s w0 4 4 3
numerical values. Its general formis: ,.....':.f.::-:g:._ o 0
=MAX(number1, [number2],...) 2 . = “:*_n“'“"f' ' Tf‘

3 = -] [ ad

Where, the number arguments are a
set of one or more numeric values to

S

returnthe largestvalue of them. ]

Example: H

The function =MAX(AT:E1) in cell B3 |

return the maximum value, as shown Ll

intheFigure 3.19. Figure 3.19 MAX Function

MIN ()

The Excel MIN function returns the smallest value from a supplied set of
numerical values.The general form of the functioniis:

= MIN (number1, [number2], ...)
Where, the numberarguments are a set of one or more numeric values.
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Example:
The function =MIN(A1:E1) in cell B3 return the minimum value, as shown in the
Figure 3.20.
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Figure 3.20 MIN Function
‘t, 3.1.10Creating Different Spreadsheets
The following steps are used to create a new spreadsheet.
e Click the Microsoft Office Button.
e Select New command, as shown in Figure 3.21

e The new workbook dialog box opens and blank workbook is
highlighted by default, as shownin Figure 3.22

e ClickCreate.Anew, blankworkbook appearsinthe window.
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Figure 3.21 New Command
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Figure 3.22 Blank Workbook
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e When a user first opens Excel, the software opens to a new, blank
workbook.
Sample Spreadsheets
e Monthly Expense Report
e Monthly Salary Report
e Result Sheet
Creating Monthly Expense Report
e To create monthly expense report, follow these steps:
e Open MS Excel.

e Double click on Tab Sheet1 and type “Monthly Exp”.

e Clickon ATland type “Monthly Expense Report”
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e Clickon A2 andtype“Date” - :_T_M w"r:":m —
e ClickonB2andtype“Particulars” A AL () A@ EI:
_‘ -

e ClickonC2andtype“Amount” BB e e i et b )

e Type the relevant data for Date, || w =G ,_I—T,m_nﬂ;ﬂ'"-;
Particulars and Amount under the [~ * g . e
above headingsfrom A3to C10. . s

3 | 3inEE Surthice Tebslght 1
o Click on B11 and type “Total | [ a/uaasfurchus ben i Il
3 | MM Peid Rk o
Expenses " 4 WLHIE Pend School Fea L]
7 N AT Purchere BRI i
e Clickon C11 and type B| ZIMLHAZ Fud BeancBm i
5 DS MAE Purchase Stalionery 5
“=SUM (C3:C10)" i 35/RBESY Bl Talsphona Bib =1
. i ) Tarial Exgerrias
e Figure 3.23 shows a monthly |

B
-
£
L4

expense report.

Creating Monthly Salary Report

e Clickon ATandtype“XYZ COMPANY”".

e Clickon A2 and type” Salary Rep”.

o Clickon A3 and type”JANUARY”.

e Clickon A5and type“Name”.

e ClickonB5 and type“Basic Salary”.

o ClickonC5 and type“House Allowance”.

e Clickon D5 and type“Medical Allowance”.
e ClickonE5 and type“Gross Salary”.

e ClickonF5and type“Tax 3% Deduction”.
e ClickonG5and type“Net Salary”.

e Typedataunderthe above headings.

o ClickonE6and type“=SUM (B6:D6)".

e Copythe SUMfunctionontheE7 toE11 by the Auto Fillcommand of Excel.

OXx¢ TG @ Unit 3 | Spreadsheets in Excel F
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e Clickon F6 and type “= 3%*E6"

o Copy the“=3%*E6 formula on the F7 to F11 by the Auto Fill command
of Excel.

e Click on G6 and type “=E6 - F6"

e Copy the = E6 - F6 formula on the G7toG11 by the by the Auto Fill
command of Excel.
Figure 3.24 shows a monthly salary worksheet of XYZ COMPANY.
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2  RONTHLY SALARY REPORT
3 NUARY
]
5 Hars Basic Sakary Heorane Mivassce Wedcal Mllovance | Gross Salary Tax ¥ Dedection Met Salary
| ML My Ighet 23004 532 18
7| Mavess ajmal 27500 1114 JECLL
B |’ ML Lisman Caigar 1280k SR 16762
& | Mails sle=m 23400 st a2
10 Nabsda #4300 1007 32413
11 Maheen 5200 1538 9364
adm s merwyDon | Selarylep, el g
==
v
Gross Salary=Basic Salary+House Allowance+Medical Allowance
EXCEL Function=SUM (B6:D6) Tax 3%*Gross Salary
EXCEL Formula=3%*E6

Net Salary=Gross Salary — Tax

Figure 3.24 Monthly Salary Worksheet EXCEL Formula =E6 - F6

Creating Monthly Result Sheet
e DoubleclickonTab sheet3 and type“Result Sheet.”
e ClickonA1andtype“XYZSCHOOL"
e ClickonA2andtype“Monthly ResultSheet”.
e ClickonA3andtype“January”
e ClickonA5andtype“RollNo!.
e ClickonB5andtype“English”
e ClickonC5andtype“Urdu”
e ClickonD5andtype“Maths”.
e ClickonE5andtype“Science”.
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e ClickonF5andtype”S. Studies”.
e ClickonG5andtype”“Islamiat”.

e ClickonH5and type“Comp.Edu.”.
e ClickonI5andtype“Total Marks”.
e ClickonJ5andtype“Marks Obtained".

e Typedatainthesheetundertheabove headings,asshowninFigure 3.25

e ClickonK5andtype“%age”

e ClickonJ6andtype“=SUM (B6:H6)".

e ClickonK6andtype“=(J6/700)*100"
Figure 3.25 shows a monthly result sheet.
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Figure 3.25 Monthly Result Sheet
Saving aSpreadsheet

The following steps are used to save a Spreadsheet.
e Clicksave |d buttonfrom the Quick Launch Toolbar.

If user is saving the file for the first time, Save As Dialog box will appear,
asshownintheFigure 3.26

e Select the file location where to save the file.
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Figure 3.26 Save As Dialog Box

e Type the name of the spreadsheet name such as Monthly Report.
e Click Save button to save the file with the desired name at the specified

location.

‘%’, 3.2 Formatting Worksheet Elements

Changing the appearance of a cell's content is known as formatting.
Formatting data makes the work more beautifuland more readable.

'?./’ 3.2.1SelectaCelland Range of Cells to Apply Formatting

g r--—ln-ﬂ_luu.-li—ll Fod | g g - W W

. :'I_: Alimpgiwd &l ::E:
SelectingaCell R it e e (|
Toselectasinglecell: 1 e v S S R ='i

e Clickonthecelltoselectit.OR ' — "
|

e Move the cursor over to the desire

W ok el -

cell by using the navigation keys.
InFigure 3.27 asingle Cell C3is selected. "

Figure 3.27 Selecting a Single Cell
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Selecting aRange of Cells
ToSelect Adjacent Cells:
Click thefirst cell.
e Hold down the Shift Key and click
thelast cell. OR
e Hold down the left mouse button
on thefirst cell and drag the mouse
tothelast cell.
In Figure 3.28 range of Cells from B3to E10
isselected.

To Select Non-adjacent Cells:
e Clickthefirstcell.

e Hold down the Ctrl Key and click
multiple cells to select.

In Figure 3.29, non-adjacent cells are
selected.

After selecting a cell or range of
cells, the user can apply any formatting
commands.

i [
~H =

B | W B |

Clipboard is a temporary storage place in Computer memory. It is used _

temporarily for datathat s being copied or moved.

Copy - Paste and Cut - Paste

The Copy — Paste option is used to take the duplicate of the selected cell
contents by copying them and pasting them where required.

O&0LTBGE
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This option does not remove the text from the source location.

The Cut — Paste or Move option is used to move text from one place
(source) to another place (destination). When users Cut or Copy text, it gets
placed ontheclipboard.

The copied cell will stay selected until you perform your next task, or you can -

double-clickthecelltodeselectit.

To Copy and Paste:

e Selectthecellorcellstocopy.

e Click the Copy command in the Clipboard group on the Home tab.
The border of the selected cells will change appearance, as shown in

Figure 3.30

e Selectthecellorcellswhereto paste the contents.

e Click the Paste command in the Clipboard group on the Home tab.
The copied contents will now appear in the new cells, as shown in

Figure3.31

e To select more than one neighboring cells, left-click one of the cells,
drag the cursor until all the cells are selected, and release the mouse

button.
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Figure 3.30 Copy
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Sossoukionz

You canuse thefollowing shortcut keysfor Copy, Cut and Paste.
CTRL+ C=COPY
CTRL+X=CUT
CTRL +V = PASTE

To Cutand Paste:
e Selectthecell orcellsto move.

e Click the Cut command in the Clipboard group on the Home tab.
The border of the selected cells will change appearance, as shown in
Figure3.32

e Selectthecellorcellsto pastethe contents.

e Click the Paste command in the Clipboard group on the Home tab. The
cut contents will be removed from the original cells and now appear in
the new cells,as shownin Figure 3.33

Figure 3.32 Cut
Formatting Text
Text formatting includes formatting
the font size, style, and colour; and using

the Bold, Italic, Underline, and aligning the
text. User can format a single cell or range

O é} ﬁc - W B¢ e Unit 3 | Spreadsheets in Excel F
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of cells. Figure 3.34 shows formatting tools.
Font

Font is the typeface of text and it is a set of characters used in typing of
text in a particular style. Excel provides many different fonts from which user
canchoose.

ToChangeFont:
o Selectcellstochangethe Font.Forexample G3toJ3asinFigure 3.34
e ChoosetheHometab asshowninFigure3.34
e Clickthedown arrow next tothe Fontbox. A list of fonts appears.

e Find and click the required font from the list. For example Arial Black
asshowninFigure 3.34

Sossoikion

As you scroll down the list of fonts, Excel provides a preview of the font in the
cell you selected.
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Figure 3.34 Changing Font
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To Change Font Size:
e Select cell or cells to change the font size.

e ChoosetheHometab.

e Click the down arrow next to the Font Size box. A list of font sizes

appears.
e Clickontherequiredsize.

Figure 3.35 shows how to change the font size.
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Figure 3.35 Changing Font Size

The size of a font is measured in points. There are 72 points to an inch. If font
size is increased, the row height is automatically increased.

FontStyle
There are four Font style available
Bold, /talic, Underline and regular.

To Change the Font Style:
o Selectcellorcellstochangethestyle.
e ChoosetheHometab.

Figure 3.36 Changing Font Style
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Click the required Font Style (Bold, Italic or Underline). For example,
B Boldbutton asshowninFigure 3.36

ToChangeFont Colour:
Selectcell or cellsto change the colour.

Figure 3.37 shows how to change the colour.

Choosethe Hometab.
Clickthe down arrow next to the Font Colour button & -.

Clickontherequired colour.
B Automatic
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Standard Colors
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Alignment T |

To Change Cell Alignment:

There are six types of alignments as
showninFigure 3.38

. Figure 3.38 Different Types of Alignments
To Align:

Selectcell orcellsto align.
e ChoosetheHometab.
o Clickontherequiredalignmentoptioninthe Alignmentgroup.
Forexample, the Center button ¥ inthe Alignmentgroup as shownin
Figure 3.39
e Excelcenterseachcell'scontent.
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When you type text into a cell, by default your entry aligns with the left side of the
cell. When you type numbers into a cell, by default your entry aligns with the right -

sideof the cell. Youcanchange thecell alignment.

’t’, 3.2.2 Applying Borders and Background Colour to a

Cell/Range of Cells Borders

Borders are outlines around the cell or cells. User can use borders to

make entries in worksheet stand out.

To ApplyBorders:
e Selectcellorcellstoapply borders.
e ChoosetheHometab.
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Figure 3.40 Applying Borders to the Selected Cells
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e Clickthedown arrow next to the Borders button,a menuappears.
e Clicktherequired borderoption.

e Excel applies the selected border to the selected cells, as shown in
Figure 3.40

Background Colour
To Add Background Colour:
e Selectcellorcellstoaddbackground colour.
e ChoosetheHometab.
e Clickthedown arrow next to the Fill Colour button.
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Figure 3.41 Changing Background Colour

e Click on the required colour, for example Orange. Excel applies an
Orange background colourin the selected cells as shown in Figure 3.41
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g 3.2.3Inserting New Rows /Columns
Usercaninsertnew rows and columnsas required.

TolInsertaColumn:

e Click on the column before which a new column is required to be

inserted. Forexample Column Ain Figure 3.42

e Clickthe down arrow next to Insert in the Cells group. A menu appears
asshowninFigure3.43

Figure 3.42 Selecting a Column Figure 3.43 Insert Sheet Columns Menu

e Click Insert Sheet Columns. Excel Inserts a new column as shown in

Figure 3.44

e Clickanywhere ontheworksheettoremoveyourselection.

Figure 3.44 Inserting of a New Column
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TolnsertRow:
e Clickontherowabove whichanew rowisrequiredtobeinserted.
e Click the down arrow next to Insert in the Cells group. A menu appears
asshowninFigure 3.45
e ClickInsertSheet Rows. Excelinsertsanew row as shownin Figure 3.46
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Figure 3.45 Insert Sheet Rows Menu Figure 3.46 Inserting of a New Row

't, 3.3 Inserting Charts

Charts are the graphical representation of data entered in a worksheet.
Charts are helpful in showing the comparison between different categories.
Different types of charts are used for different purposes. Excel offers many
types of charts including Column, Line, Pie, Bar, Area, Scatter and more as
showninFigure 3.47

Insert

| Column un: Bar Aua Scatter Other
- " ki Eh-il'tl =
Charts [

Figure 3.47 Different Types of Charts
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Using Chart Wizardto Insert a Chart
To Insert a Chart:

e Select the cells that contain the data

to use in the chart.
e Click the Insert tab on the Ribbon.

e Click the type of Chart to insert.

ToInsert Column Chart

Select cells in the sheet as data for
column chart. For example A3 to D8 as
shownin Figure 3.48(a).

e Choosethelnserttab.

e C(lick the Column button in the
Charts.Alist of column chart
sub-types appears.

e Click the required chart sub-type.
For example, Clustered Column
charts sub-type as shown in
Figure 3.48(b).

o s

e Excel inserts a Clustered Column
chartasshownin Figure 3.49

 ~d e |
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Figure 3.49 Inserting Column Chart
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ToinsertLine Chart

e Usercanalsochangethecharttypefromacolumncharttoalinechart.
e Clickthecharttochangechart.The Charttools becomeavailable.
e ChoosetheDesigntab.
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Figure 3.50(b) Line Chart

e Click Change Chart Type in the Type group. The Chart Type dialog box
appearsasshownin Figure 3.50(a).

e ClickLine.

e ClickLinewith Markers sub-type.

e Click OK. Excel changes chart type to Line chart as shown in
Figure 3.50(b).




ToInsertPie Chart

Pie charts or circle graphs are used to show percentages. The circle of pie

charts represents 100%. The circle is sub-divided into slices representing data

values.The size of each slice shows what part of the 100% it represents.

Selectthecellstoinclude as data for Pie chart. For example the cells A2 to
D5asshownintheFigure3.51

Click the Insert menu.

Click Pie from the Charts.

Click the down arrow and select the first Pie chart sub-type

A Pie chart is inserted as shown in Figure 3.51
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SUMMARY | \d

* Aspreadsheetisa computer application which is used to display data
in multiple cells usually in a two-dimensional matrix or grid consisting
of rowsand columns.

* Spreadsheets are used in different fields for variety of purposes like
accounting, budgeting, charting / graphing, financial analysis and
scientificapplications, etc.

»

Excelis one of the popularand commonly used spreadsheet software.

»

Excel screen is in the form of a rectangular table or grid of rows and
columns. The horizontal rows are identified by numbers (1, 2, 3, ...)
and the vertical columns with alphabet (A,B,Cor AA, AB, etc).

* A workbook is a file created by Excel spreadsheet application. Excel
workbooks are actually sets of spreadsheet 'pages, each of which can
include separate data.

»

Worksheet also known as a spreadsheetis asingle page in workbook.

* The Office Buttonisat the top left of the Excel window.

* Next to the Microsoft Office Button is the Quick Access Toolbar. The
Quick AccessToolbar gives access to commands frequently used.

* Next to the Quick Access Toolbar is the Title bar. On the Title bar,
Microsoft Excel displays the name of the workbook currently used.

* Formula bar displays the contents of the active cell and the formulae

asusertypestheminanactive cell.

* Name Boxdisplays the reference of the active cell.
* The document (worksheet) window contains an Excel workbook that
consists of a number of worksheets. A worksheet is a document
N window where user can enter dataand modify it. )
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#* Sheettabsare usedtoaccess different worksheets in a workbook.

* Rows are arranged horizontally in a worksheet. They are identified by
numbersintherow header(i.e.1,2,3,4,...).

# Columnsinaworksheet are arranged vertically. They are identified by
alphabetinthe columnheaderfrom AtoZ, AA, AB, ACto XFD.

* Theintersection of row and column in a worksheet is called cell. Cell is
the basic unitin the worksheet where user can enter data, function or
formula.

»

The active cellisthe cell whichis currently selected.

»

Cell Address or Cell Reference identifies the location of a cell or group
of cellsinaworksheet. It consists of the column letterand row number
thatintersectatthe cell'slocation.

Selecting more than one cellisknown asa cellrange.

Data manipulationinvolves entering, editing and formatting data.
Editing data means doingany changesinit.

*» % % »

Auto filling is the use of the fill-handle to copy data and sequences
acrossarange of cells. The fill-handleis at the right corner of each cell.

»

Formulais an equation that performs a calculation using values in the

worksheet. A formula always begins with an equals sign followed by

eithervaluesor cell references and an operator.

* Functionsare pre-defined or built-in formulae.

* The SUM function adds all the numbers that user specifies as
arguments.

* The PRODUCT function multiplies all the numbers given as
arguments and returns the product.

* AVERAGE function returns the average (arithmetic mean) of the

arguments.
*  POWERfunctionreturnstheresultof anumberraisedtoapower.
% SQRT function calculates the square root of a given number.
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MAX function returns the largest value from a supplied set of
numerical values.

MIN function returns the smallest value from a supplied set of
numerical values.

Changing the appearance of a cell's content is known as formatting.
Formatting data makes the work more beautifuland more readable.
The Copy-Paste optionis used to take the duplicate of the selected cell
contents by copying them and pasting them where required. This
option does not remove the text from the source location.

The Cut-Paste or Move option is used to move text from one place
(source) toanother place (destination).

When users Cut or Copy text, it gets placed on the clipboard.

Text formatting includes formatting the font size, style, and colour
and using the Bold, Italic, Underline, and Aligning the text.

Fontis the typeface of textand itis a set of characters used in typing of
textinaparticularstyle.

Borders are outlines around the cell or cells. User can use borders to
make entriesin worksheet stand out.

Charts are the graphical representation of data entered in a
worksheet. Charts are helpful in showing the comparison between
different categories.

Excel offers many types of charts including Column, Line, Pie, Bar,
Area, Scatterand many more.

Pie charts or circle graphs are used to show percentages.
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Q1.

T:ck the correct choice for the following questions.

Where is Microsoft Office Button located in Excel window?

a. TopLeft

b. TopRight

c. Bottom Left

d. BottomRight

How many command Tabs are there in Excel 2007 window by
default?

a. Five
b. Six

c. Seven
d. Eight

In Excel, which of the following is the intersection of a row and a
column?

a. Table

b. Form

c. Cell

d. Formula

Which of the following is Spreadsheet Software?
a. Word

b. PowerPoint

c. Access

d. Excel

Which of the following bars gives access to the frequently used
commandsin Excel?

a. QuickAccessToolbar

b. FormattingToolbar

c. Statusbar

d. Scrollbar




Q2.

vi. Bydefault,how manysheettabsareavailable in Excel workbook?

a. Two
b. Three
c. Four
d. Five
Vii. arearranged verticallyin an Excel worksheet.
a. Rows
b. Columns
c. Cells
d. ActiveCells
viii. Whatisa currently selected cellin a spreadsheet called?
a. FirstCell
b. MainCell
c. ActiveCell
d. AnyCell
iX. consists of the column letter and row number

thatintersectatthe cell's location.
a. Celladdress
b. Celllocation
c. Selectedcell
d. Activecell
X. Whatisthe purpose of Cut - Paste command?
a. Copiesthe contentsfromonecelltoanotherlocation
b. Movesthe contentsfromone celltoanotherlocation
c. Deletesthe contentwithout copying
d. Havenoeffecton cell contents

Fillin the blanks.
i. is a computer application which displays

data in multiple cells usually in a two-dimensional matrix or grid
consisting of rows and columns.
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ii. isafile created by Excel spreadsheet application.

iii. isasingle pagein workbook.
iv. Nexttothe Microsoft Office Buttonis
V. bar displays the contents of the active cell and

the formulae as user typestheminanactive cell.
Vi. Boxdisplays the reference of the active cell.

vii. Selectingmorethanonecellisknownas

viii. is the use of the fill-handle to copy data and

sequencesacrossarange of cells.
iX. isan equation that performs a calculation using

valuesintheworksheet.
X. are pre-defined or built-in formulae.

Xi. function returns the largest value from a

supplied set of numerical values.

xii. When users Cutor Copy text, itgets placed on the

xiii. isthe typeface of textanditis a set of characters
usedintypingof textin a particular style.
Xiv. are the graphical representation of data

enteredinaworksheet.

Q3. Match Column Awith ColumnB.

Spreadsheet Currently used cell
Ribbon Cell reference
Active cell Fill handle
Name box Excel
Auto-filling Command Tabs
Predefined formula Function
G J G J

Am Unit 3 | Spreadsheets in Excel



Qs.

Give briefanswers to the following questions.
i. Definethefollowingterms:
Spreadsheet, Workbook, Worksheet, Cell, Cell address,
Cell Reference, Formula, Function
ii. Givefew purposesofSpreadsheet.
iii. Name any five components of Excel window.
iv. Whatiscellrange? Give one example.
v. Whatis Auto-filling datafeaturein Excel? Give one example.
vi. HowformulaisusedinExcel sheet? Give oneexample.
vii. Name different parts of function with the help of an example.
viii. Whatis the difference between Copy-Paste and Cut-Paste?
ix. Whatisachart? Nameany three types of charts used in Excel.

Givedetailed answers to the following questions.

i. Explaindifferent parts/components of Excel window.

ii. Explainbasicelementsofaworksheet.

iii. What is purpose of the following functions? Give one example of
each.
SUM, PRODUCT, AVERAGE, POWER, SQRT, MAX, MIN

iv. What is text formatting? Give procedure to change font and font
sizein Excel.

v. What is a border? Give procedure to apply a border to a selected
range in Excel.

vi. Giveproceduretoinsertnewrowsand columnsin Excel.

vii. Writedown the stepsto create aBarchartin Excel.

viii. Write down the steps to create a Pie chartin Excel.
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ﬁ LAB ACTIVITIES )

Activity 1: Create the following sheetin Excel.

A B C
1 Length Width Area
2 12 10
3 14 23
4 16 15
5 17 16
6 15 21

Enter the formula to calculate the area of rectangle in cell C2 and copy

the formulafrom Cells C3 to C6 by dragging thefill-handle downwards.
Hint: AreaofRectangle=LengthxWidth

Activity 2: Create the following worksheet, centralize the data and draw the
line graph for the given data.

A B C
1 Overs Team 1 Team 2
2 5 55 67
3 10 112 100
4 15 165 145
5 20 190 191
Activity 3: Create aworksheet to enter the following data for your 10 friends.
Names Age Weight

a. Enterdatainthe worksheet.

b. Apply SUM function to find the total weight and total age of your
friends.

c. Apply the appropriate function to find the average weight and average
age.

d. Apply the MAX function to find the maximum weight and maximum
age.
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e. Apply the MIN function to find the minimum weight and
minimum age.
f. Createbarcharttoshow the weightsand ages.
Activity4: Create the following spreadsheet which shows the destination
of people who travelled in Blue-lines Taxis during one week.
A B d D E F
1 School Shops Stations Others Total
2 | Monday 5 4 7 4
3 |Tuesday 8 8 3 6
4 | Wednesday 2 6 7 2
5 | Thursday 3 9 8 6
6 | Friday 6 4 7 7
7 |Saturday 7 7 6 5
8 |Sunday 0 6 9 8
9 |Total 31 44 47 38
10 | Percentage
a. Giveformulatofindthetotalin CellF2.
b. Selecttherange of cells from F3 to F9 and copy the formula from cell F2
init.
c. GiveaformulainB10 to calculate the percentage and copy it from cells
C10toF10.
d. Create alabeled pie chart showing the number of people travelling to
the station that week.
Activity5: The City Government is developing a website to inform the

general publicabout the weather.
A spreadsheet was produced to show some of the statistical data.
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A B C D E F G H | J K L M N

1 Jan | Feb |Mar | Apr | May | Jun | Jul |Aug | Sep | Oct | Nov | Dec | Averages
Monthl

2 ml’:{al 130 | 210 | 340 (350 | 220 | 170 {100 | 30 | 26 | 20 | 10 | 50 138
Hours

3 | Sunshine 7 6 6 6 9 10 10 6 9 9 10 8 8
(per day)
Minimum

4 '(I;ecr;\perature 3 8 12 18 24 30 | 28 25 23 20 15 10 18

5 ?“g.;’.‘;,?:‘a'{‘ure 12 | 18 |23 | 20 [ 38 | 48 |46 |41 |40 | 35 | 30 | 20 32

a. What formula is used in N2 to show the average (mean) rainfall?

b. Inserta line chart to show Hours Sunshine and Monthly Rainfall for the

wholeyear.

Activity 6: Create the following spreadsheet to show the result of six students.

A B C D
1 Name Total Marks Obtained Marks Percentage Marks
2 Ali 800 650 81.25
3 Mona 800 700 87.5
4 Hassan 800 456 57
5 Fatima 800 544 68
6 Waheed 800 329 41.13

Apply the following formatting on the sheet:

a. Make Row 1 as bold and centralize it.

oo

Change the font of the numeric data to Arial black.
Select the range from B2 to D6 and apply a border.

Change font size of Column 1 and Row 1 to 18 points.

Change to background colour of Row1 and Column 1 to yellow.
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Problem Solving

N

After completing this unit, students will be able to:
e makeaclearstatementof the problem.
e extractthefollowing from the problem statement
. Whatisgiven-theinput . Whatisrequired-the output
= Theprocessing requirements
o defineaflowchart.
e identify the standard flowchart symbols
. Start/terminal symbol «  Input/Outputsymbol
«  Processing symbol . Flowlines
. Decision symbol
e drawaflowcharttosolve problems, like
. tomaketea
. tomakeanomelet
. tofindthe sumand average of five given numbers
. tofindthe product of five given numbers
. todisplaythelargerone outof the two given unequal numbers
. tofindtheareaofarectangularregionwith given length and width
to find the area of a circular region with given radius

)l

&
o

Unit 4 | Problem Solving

SRR a et g i d i E 0 d e E R R a i ddani it it tidtsiiisitisdiiis YTTI0TIT I 117 o 1 i1l
I LT L L L L L f I TR / Il i Hil
E



Unit Introduction W

Problem solving techniques are helpful in solving problems. Problem
solving technique starts from stating the problem and extracting

information like input, processes (to solve problem) and defining output.
In problem solving, flowcharting is a tool to describe the flow of
the program. Flowcharts are helpful in understanding the logic of the m v
program and the sequence of steps involved in reaching the output.
\Such problem solving techniques will be discussed in this unit.

ﬁ 4.1 Problem Solving

In our daily life we face different problems at home or at work which may
be large and complex. We need to solve these
problems in a simple and efficient way. Before
discussing about problem solving, we must
understand what a problemis?

A problem is an obstacle, hurdle, difficulty or
challenge, or any situation that needs to be
removed or solved. The solution of a problem is
recognized as a solution or contribution toward a
known purpose or goal. Problem is a state of
difficulty that needs to be resolved. Figure 4.1 Problem

Problem solving is a process to solve different
types of problems. The goal of problem solving is to get the desired resultin a
shortand perfect manner.InFigure 4.1,astudentis thinking to solve a problem.

4.1.1 Problem Statement

A problem statement is a concise description of the problem to be
solved.ltisagoodideato state a problem before trying to solveiit.
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4.2.1 Flowchart

A flowchart is a type of diagram that represents a process, showing the
steps as symbols of various kinds, and their order by connecting them with
arrows. This diagrammatic representation can give a step-by-step solution to a
given problem. Flowchart helps in finding the solution of a problem and
facilitate in showing theinput, process and output of the problem.

Thefollowing are some benefits of flowcharts.

e Ithelpsinunderstandingthelogic of the problem solving processes.

e It gives the pictorial representation of the processes involved in the
problem solution.

e Itshowstheflow processesinasequential manner.

ﬁ 4.2.2 Standard Flowchart Symbols

Flowcharting use standardized sets of symbols. Flowchart Symbols with
their description and examples are givenin the following table.

Description Symbol Examples

Start/End Symbol

An oval shape symbol that represents C}
the Startor End of aflowchart. -

Input/Output Symbol InputA, B

The input / output in a flowchart is D
represented by a parallelogram shape. Read Name
Age, Class
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Processing Symbol Sum=A+B

Rectangle shape symbol is used to
represent the process or action taken.

FlowLines
Arrow head with lineis used to show the

flow of any processin a flowchart. These
symbols show the flow of data, |—
information or processin the flowchart.

Decision Symbol No

Diamond symbol is used to show
decision processinaflowchart.

No

4“ Unit 4 | Problem Solving



o S

Guidelines for Flowcharting
Following guidelines should be followed while drawing a flowchart:
e Flowchartshould be clear,neatand easy tofollow.
e Flow offlowchartis either from left to right or from top to bottom.
e Onlyoneflowline should enterand come out of the process symbol.

|

|

e Onlyoneflowline should enter a decision symbol, but two flow lines
could come out, one for each possible answer, should leave the
decision symbol.

NO

YES

e Only one flow line is used in Start / End symbol.

T (e

e Avoid the intersection of flow lines to make it more effective.

4.2.3 Some Examples of Flowcharts
Some sample flowcharts to solve some simple problems are given as

follows:
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Flowchart to Make Tea

=
—
—




Flowchart to Make an Omelet




Flowchart to Find the Sum and Average of Five Given Numbers

Flowchart to Find the Product of Five Given Numbers

=
=




Flowchart to Display the Larger One out of the Two Given
Unequal Numbers

Flowchart to Find the Area of a Rectangular Region with
Given Length and Width




d

Flowchart to Find the Area of a Circular Region with

Given Radius iﬁ/
Start

y

Input radius of circle, r

\ 4

Area of the Circular Region
=314 xrxr

\ 4

Display Area

( o ) o
SUMMARY | E |

* A problem is an obstacle, hurdle, difficulty or challenge, or any

situation that needs to be removed or solved.

* Problem solving is a process to solve different types of problems.The
goal of problem solving is to get the desired result in a short and
perfectmanner.

* A problem statement is a concise description of the problem to be
solved.Itisagoodideato state a problem before trying to solveiit.

* A problem statement has three elements as 'What is given - the
Input, 'The Processing requirements, and 'What is required - the
Output.

* Inputis such element of the problem statement that we give to the

computer as raw material to solve the problem.

o
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* The Processing requirements involve performing actions or
operations on input data to achieve the desired goals and find the
solutionto the problem.

* Qutputisthe result which is obtained by processing the input data. It
isalso called the solution.

* Flowcharting is a process of pictorial illustration for solving a
problem.

* A flowchart is a type of diagram that represents a process, showing
the steps as symbols of various kinds, and their order by connecting
them with arrows.

* Flowcharting use standardized sets of symbols.

* An oval shape symbol is used to represent the Start or End of a
flowchart.

* The input / output in a flowchart is represented by a parallelogram
shape.

* Rectangle shape symbol is used to represent the process or action
taken.

* Diamond symbolisused to show decision processin aflowchart.

* Arrow head with line is used to show the flow of any process in a
flowchart.

Q1. Tickthecorrectchoiceforthefollowing questions.
i. Howmanyelementsaproblemhas?
a. 1

b. 2
C. 3
d 4
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Vi.

Whatis the solution toa problem called?

a Problem Solving

b Problem Statement

C |dentifying Problem

d. Ignoring Problem

A is an obstacle, hurdle, difficulty or challenge, or any

situationthat needs to be removed or solved.

a. Answer

b. Solution
C. Situation
d. Problem

Whatis the name of the problem statement element that we give to
the computer as raw material to solve the problem?

a. Input
b Output
C. Process
d Ideas

istheresultwhichis obtained by processing the input

data.

a. Input

b. Output

C. Process

d. Algorithm

Which symbolis used to show decision process in the flowchart?
a. Oval

b Rectangle

C. Diamond

d Parallelogram
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vii. Inflowchartwhich symbolusesonly oneflowline?

a. Terminal
b. Processing
C. Decision
d. Input
viii. Which symbolisused to representa processin the flowchart?
a. Oval
b Rectangle
C. Diamond
d Parallelogram

Q2. Fillintheblanks.
i. techniquesare helpfulin solving problems.

i. A is a concise description of the problem
tobe solved.

iii. involves performing actions or operations
on input data to achieve the desired goals and find the solution to
the problem.

iv. is a process of pictorial illustration for
solving a problem.

v. Theinput/outputin aflowchartis represented by a
shape.

Q3. Match ColumnAwith ColumnB.

A problem What is given

A problem statement Diagram to represent a process

The Input What is required

Flowchart A hurdle

The Output A concise description of the problem
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Q4. Givebriefanswerstothefollowing questions.
i.  Whatarethekeyfeatures of a problem statement?
ii. Whatisflowchart?
iii. Whatarethe uses of flowchart?
iv. Whataretheadvantages of drawing flowchart?

v. Whatisthe use of decision symbol?

Q5. Givedetailed answers tothe following questions.
i.  Explainthe elements of a problem statement.
ii. Whatisflowcharting? How flowcharts helpin problem solving?

iii. Explaindifferentsymbolsused todraw flowcharts with examples.

3 E LAB ACTIVITIES J
Lab/Activity;

Draw flowcharts for the following problems:

i. Tofindthe smallest of the two given unequal numbers.
ii. Tofindthesquareofagivennumber.

iii. To convert the Fahrenheit temperature into Celsius
temperature.

iv. To convert the Celsius temperature into Fahrenheit
temperature.

v. Tofindtheareaofasquareregionwith givenside.
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Compliter

Rrogamming;

Unit

After completing this unit, students will be able to:
e define
« Program . ProgrammingLanguage
o differentiate between
. ConstantsandVariables . Syntaxand Logical Errors
e recognizeanarithmetic expression.

o know l
« Arithmeticoperators and their order of precedence
. Assignmentoperator . Relational operators
e getfamiliar with the use of
. Basiccommands » Printstatement
« Inputstatement . Readanddatastatements

« |IF-THEN-ELSE statement
e assignavariable toan arithmetic expression.
e write programs to solve problems, e.g
. tofind the sum and average of five given numbers
. tofind the product of five given numbers
. todisplay the larger one out of the two given unequal numbers
. tofind the area of a rectangular region with given length and width
. tofind the area of a circular region with given radius
. toconvert Celsius to Fahrenheit and vice versa, using appropriate

formula T - _
e g - L

Students’ Learning Outcomes

e 17 U0
[
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A computer is unable to do anything on its own. It requires
instructions to do something. These instructions enable the computer to
accomplish tasks.

A set of instructions is called a program. Programming
languages are used to develop programs. In this unit, students will

learn about basics of computer programming and to write simple S
 programs. K
A

&P 5.1 Introduction to Programming

Programming is a technique to develop programs. Different
programming languages are used to write programs. These programs tell the
computerwhattodoand howtodo.

In simple words computer programming is all about developing,
implementing and maintaining all the programs. Individuals who perform the
task of writing these programs are called Computer Programmers.

® 5.1.1Programand ProgrammingLanguage

Program
A computer program is a sequence of instructions given to the

computer to perform a specific task. Programs are written in languages called
computer languages or programming languages. Computer can only do
exactly what the program tells the computer to do. Computer follows the
instructions written in the program to perform a particular task. A computer
program is stored as a file on the computer's storage medium, like hard disk.
Few examples of programs are:

e Aprogramtofind the average marks of a studentin thefinal exam.

e Aprogramtofindareaofacircleforgivenradius.

e Aprogramtosolveaquadraticequation.

e Aprogramto controlfinancial matters of acompany.

e Aprogramtomanageitemsinagroceryshop.
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Programming Language

Natural languages, like Urdu, English, Arabic and French, etc. are the
means of communication among people to share their ideas and views. In the
same way, programming languages are the means of communication
between users and the computer. Users as well as computers understand these
languages.

A programming language is a language designed to develop programs
or instructions to communicate with the computer to solve various problems.
There are different programming languages having their own set of rules and
regulations that the computer programmers follow to write computer
programs. Most of these languages use English words as statements and
commands to create programs. Some examples of programming languages
are FORTRAN, COBOL, C, C++, C#, Javaand BASIC, etc.

P 5.1.2 Constants and Variables

Constants and variables are the two important terminologies used in
programming.
Constants

Constants are the quantities whose values cannot be changed during
program execution or running. These are the named spaces in the computer's
memory.Constants are classified as string constants and numeric constants.

e String Constants: These are sequence of alphabetic or
alphanumeric characters enclosed in double quotation marks. For example
“Male’, “Married”,"Haris’,"Pakistan”and “H.No. 107", etc.

e Numeric Constants: These are the numbers, for example 117,
20.50,-50etc.

Variables

It is @ named space in the computer's memory whose value can be
changed during the execution of a program. Variables give meaningful names
to constants. They are also used to store data and results during program

execution.There are two types of variables.
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e NumericVariables:These are used to store numeric constants such as
10,134,12.34and-312, etc. Forexample:

X=25 (Xisavariableand 25isanumeric constant)
NUM=35.6 (NUMisavariableand35.6isanumericconstant)

e String Variables: String variables are used to store sequence of
characters or strings enclosed in double quotations. String variables can store
string constants. Forexamples:

NAME =“Ahmad”

COUNTRY ="“Pakistan”

In BASIC programming language $ (Dollar sign) is used as a last
character with string variable.
Forexample:

COUNTRYS ="Pakistan”

CAPITALS ="Islamabad”

In programming languages, like BASIC, certain rules are followed to
declare/defineavariable name.These are:

e Alphabetand numberscanbe usedforvariables.

e Thefirstcharacter of the variable should be an alphabet.
e Nospecial symbolisallowed except Underscore (_).

e Underscore(_)cannotbeusedasafirstorlastcharacter.

D 5.1.3 SyntaxandLogical Errors

In a program, the occurrence of incorrect or unexpected result is called
an error. Errors occur due to some mistake in performing operations in a
program.There are two common types of errors in programming.

e SyntaxError e Logical Error

2

The syntax of a programming language is the set of rules that define the

combination of symbols used by that language.

4m Unit 5 | Computer Programming




SyntaxError )

A syntax error occurs when the instructions written in a program do not
follow the rules of the programming language. Syntax errors are easy to find
and correct because the computerfinds them for the user.

Examples:  PRNT instead of PRINT
5=Xinstead of X=5
LogicalError

Alogical erroris an error resulting in wrong answer due to programmers
own logical mistake. These errors occur due to wrong use of formulae or
providing wrong value to a variable. If a programmer writes a statement that is
logically incorrect, the computer will understand and execute it but the result
will be wrong. For example, if a programmer accidently multiplies two
variables when he or she meant to divide them, the program will give an
incorrect result, but no error message. Such errors cannot be detected by a
computer therefore they are hard tofind and correct.

Examples: SUM=X-Y instead of SUM=X+Y
AREA = Pie * R’ instead of AREA= Pie * R’

D 5.1.4 ArithmeticExpression

An expression is a combination of symbols and operators that
represents a value. Every expression consists of at least one operand and can
have one or more operators. Operands are values, whereas operators are
symbols that represent particularactions. Forexample, in the expression

X+3

X and 3 are operands, and + is an operator.

An expression which represents a numeric value is called an Arithmetic
Expression. An Arithmetic Expression is evaluated by performing a sequence
of arithmetic operations to obtainanumericvalue.

Some examples of Arithmetic Expressions are as follows:

Exp 1=(A+3)*(C+2)

Exp 2 = 2*X + 3*Y

Exp3=2%*3.14*R
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Algebraic expression cannot be used directly in programming. It must
be converted into computer understandable expression. Few examples are
giveninthefollowingtable:

Algebraic Expression BASIC Expression

A=L"B A=L*B
P=2(L+B) P=2*L+B)
| = (P xT xR)/100 I =(P*T*R)/100
V =4/3 Pie RA3 V =4/3 * Pie * RA3

D 5.1.50perators

Operators are symbols that indicate the type of operation to be
performed on the data. There are three common types of operators which are
given below:

Arithmetic Operators (+,—,*,/,A, MOD)
Assignment Operator (=)
Relational Operators (<, >,< >, <=,>=)

Arithmetic Operators

Arithmetic Operators are used to perform mathematical calculations
like addition, subtraction, division, multiplication and exponentiation. The
following table gives the description of arithmetic operators with examples.

Operator

Symbol Operation Description Examples
+ Addition Gives the sum of values A+B+C X+50,67+45
- Subtraction |[Gives the difference of values | X -56,A-C,80-56
* Multiplication | Gives the product of values A*B,Y * 50,45 * 60
/ Division Gives the quotient X/Y,B/40,125/25
A B Raise the value to the power AR TG A DA R [
of an exponent ! !
MOD | Modulus |V ot:e remainder after 35 MOD 6, X MOD Y
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Precedence of Arithmetic Operators

Precedence is the priority that is followed while applying these
operators. This becomes important when more than one kind of arithmetic
operator appears within one expression.

The precedence of arithmetic operators is given in the following table:

Y Operator Symbol
Level

First Exponentiation Operator A
Multiplication or division *OR/

Second Operator

] Same priority operators are

Third Mod Operator MOD resolved from left to right.
Addition or Subtraction

Fourth Operator + OR -

In an expression the operations within parentheses () are resolved first.
The usual order inside the parentheses is maintained as given in the above
table. The following are few examples to show the precedence of arithmetic
operators.
Example1: Solvetheexpression,X+Y/10,whereX=30andY=50
Solution: X +Y /10

= 30+50/10 (Division will be resolved first)

= 30+5 (Addition will be resolved next)

= 35
Example2: Solvetheexpression,(A+B)*B/10,whereA=20andB=30
Solution: (A +B) *B /10

= (20+30)*30/10 (The operation in the parenthesis will be

resolved first)

= 50%30/10 (Multiplication will be resolved next)
= 1500/10 (Division will be resolved in the end)
= 150
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Assignment Operator

An operator which is used to assign a value to a variable is called
Assignment Operator. In programming languages“Equal sign” (=) is used as an
assignment operator.
Example1: A=5

Inthe above example, 5is assigned to the variable A.
Example 2: X=A+2.54

This expression instructs the computer to calculate A + 2.54 and assign
theresulttoX.
Relational Operators

Relational Operators are used to perform comparisons on two values.
The result of comparison is either true (non zero) or false (zero). The following
table gives the description of relational operators with examples:

Operator : N
Symbol Operation Description Examples
_ Equal to Returns true if the two values are
- 9 equal, and false if not. A=B
Returns true if the two values
<> Not Equal to are not equal, and false if they 5<>7
are equal.
Returns true if the first number is
> Greater than greater than the second, and 15 > 11
false if not.
Returns true if the first number is
< Less than less than the second, and false 7<9
if not.
Returns true if the first number
Greater than .
>= is greater than or equal to the X+1)>=7
or Equal to .
second, and false if not.
Returns true if the first number
Less than .
<= r Equal t is less than or equal to the Y <=5
ortquatto second, and false if not.
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P 5.2 Programmingin BASIC

BASIC stands for Beginner's All purpose Symbolic Instruction Code.
BASIC was invented at Dartmouth College, USA in 1963 by John Kemeny and
Thomas Kurtz. BASIC is easy to learn and understand. It is easy to write and run
a program in BASIC language. BASIC was developed as an instructional tool to
teach computer programming.

There are different versions of BASIC language available. In this unit,
GWBASIC language will be used. Here are some important rules to write a
program in GWBASIClanguage.

e Each instruction mustbe writtenin separate line.

e Eachline will start with a unique line number like, 1,2,3,..... Normally we
takelinenumbersas 10,20,30....

e Thelinenumbermay be wholeinteger between 0and 65000.
e Maximumlengthofalineis 255 characters.
e Twoinstructionscanbewritteninasingle line separated by“:"operator.

Howto Run GWBASIC Program?
To run GWBASIC simply double click the GWBASIC icon. The following
screen will appear as shown in Figure 5.1:

B A b e N=

Figure 5.1 GWBASIC Window
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" Structure of aBASIC Program
A program in BASIC is written in the form of statements. These

statements are written in the logical order to solve the problem. The rules to
write these statements are:

e InBASICeachstatementisstarted withalinenumber.
e Linenumbersare positive integers starting from 0to 65000.
Each statementshould be written on a separate line.

e Linenumbersare executedintheascending order.

D 5.2.1BASIC Commands and Statements

In BASIC programming language, instructions are given to the
computer using commands and statements.
Commands

Commands are key words which are used to issue instructions to the
computer to perform specific tasks. Some important GWBASIC commands are
discussed as follows:

CLS
CLS stands for Clear Screen. Itis used to clear the contents of the screen.
Syntax CLS

Figure 5.2 shows the application of CLS while Figure 5.3 shows the
resulting screen after its application.

[ AR -] %|

—

Figure 5.2 CLS Command is Applied
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Figure 5.3 Resulting Screen After Applying CLS Command

LIST
List command shows the list of all or part of a loaded program on the
screen.F1keyisusedasashortcutkeyforLISTcommand.
Syntax: LIST [line number][-linenumber] OR PressF1key
Examples: LIST:Listsalllinesintheprogram.
LIST-20: Listslines 1 through 20.
LIST 10-20:Lists lines 10 through 20.
LIST 20-:Lists lines 20 through the end of the program.
Figure 5.4 shows the application of LIST while Figure 5.5 shows the
resulting screen afterits application.
B -l Basic 0w -0} x|

Figure 5.4 LIST Command is Applied
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Figure 5.5 Resulting Screen After Applying LIST Command
RUN

RUN command is used to execute (get result) of the program. F2 key is
usedasashortcut key forRUN command.
Syntax: RUN OR PressF2key
Example: RUN
The above command will execute the whole program as shownin Figure 5.6

B - baric. ere =0 )

Figure 5.6 Application and Result of RUN Command
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LOAD
Load command is used to load (open) a file from any storage medium

like Hard Disk into the main memory of the computer. F3 key is used as a
shortcut key for LOAD command.

Syntax: LOAD ‘filename’  OR Press F3 key
Example: LOAD"PROG1"

The above command loads the program PROG1.bas into the memory of
the computer.The loading of the program andits listing is shown in Figure 5.7

B Cgw-banic pus - iof xl

il PHIHT "RAEIG"™
Zi PRIWT "®aLE" .11

Figure 5.7 Application and Result of LOAD Command
SAVE

SAVE command is used to save the program in the Hard Disk or any
other storage media. F4 key is used as a shortcut key for SAVE command.
Syntax: SAVE filename OR Press F4 key
Example: SAVE"MYPRG1"

The above command will save the program with the name MYPRG1.bas

asshowninFigure5.8
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Figure 5.8 Application and Result of SAVE Command
Statements

Statements are the instructions for the computer program to perform
an action. There are different types of statements that can be given in a
computer programin order to direct the actions to solve any problem.

Each instruction in a GWBASIC program is called a statement. The
following are some important GWBASIC Language statements:

PRINT Statement
The PRINT statementis used to display message or output to the screen.
As shortcut“?”can be used for PRINT command.
Syntaxes of PRINT statement are:
Syntax1: LineNumberPRINT"“Sequence of characters/String”
Example: 10PRINT”ILove Pakistan”
The above statement will output a string message “I Love
Pakistan”onthe screen.
Syntax2: LineNumberPRINT"Variables/Constants”
Example: 10PRINTX,Y,Z
The above statement will output values of variable X, Y and Z on
the screen.
20PRINT 205,-101

The above statement will output constant values 205 and -101
onthescreen.




Wy A W
Syntax3: LineNumberPRINT"String"Variables/Constants )
Example: 10PRINT“Sumof numbers="SUM

The above statement will output a string “Sum of numbers ="

with the value of variable SUM on the screen.
Use of Semicolon (;) with PRINT Statement

In PRINT statement, semicolon (;) between strings / variables / constants
causes them to be printed right next to each other without any space between
them.
Use of Comma (,) with PRINT Statement

In PRINT statement, comma (,) between strings / variables / constants
causes them to be printed with equal spaces between them. Maximum of five
values can be printed on single line using commas.

The following program shows the difference between semicolon and

comma:
Program Output
10 PRINT “Book”; “Urdu”; “Grade 8” BookUrduGrade 8
20 PRINT 123;456;789 123456789
30 PRINT“Book”,“Urdu”, “Grade 8” Book  Urdu Grade 8
40 PRINT “Lion”, “Whale”, “Monkey”, “Fish” | Lion Whale Monkey Fish

INPUT Statement

INPUT statement is used to take input from the user during the
execution of the program.

Syntax:

Line number INPUT [Sequence of characters / string;] List of variables
Sequence of characters/ string is used to prompt the user to enter the required
value using keyboard and it is optional. List of variables are used to store the
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Example 1: Program to find the square of a number

Program

10 CLS Clear screen

20 INPUT X Ask for input from the user

30 PRINT "SQUARE of Your Numberis =" XA2 Print the string and square of
entered number

RUN Prompt for user

Enter Number =5 Input from keyboard

SQUARE of Your Number is = 25 Result is displayed on the screen

Example 2: Program to find the area of a circle

Program

10 CLS Clear screen

20 PIE=3.14 Assigns the value to the variable

30 INPUT "Enter Radius"; R Ask the user to enter radius

40 A=PIE*RA2 Calculates the Area and assign it to variable A

50 PRINT "The Area of the Circle="; A Prints the string and the variable

RUN
Enter Radius? 7.4 Prompt for user and Input from keyboard
The Area of the Circle is = 171.9464 Result is displayed on the screen

READ and DATA Statements

READ and DATA statements are used when there is a need to process
large number of variables with given data. READ statement defines the list of
variables while DATA statement contains constant values for the variables in
READ statements. Values in READ and DATA statements should be separated
by commas.
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Syntax:

Line number READ List of Variables separated by commas

Line number DATA List of Constants separated by commas
Example:

10READX,Y,ZK

20DATA8,9,13,15

When the above programis executed, the line number 10 with the READ
statement followed by the variables X, Y, Z, K will assign constant values from
the DATA statement in line number 20 in the same order. A one-to-one
correspondence existsin READ-DATA statements,i.e.X=8,Y=9,Z=13,K=15

If values in the DATA statements are more than the variables in the
READ statement then the extra values of DATA are ignored. But if the variables
in READ statement are more than the values in the DATA statement then a
syntax error encountersi.e.”Out of Data"

Example:
Program
10 CLS Clear screen
20 DATA 6,15, 23,44 Data statement with values
30 READW,Y, X, Z Reads four variables
40 SUM1 =W+Y+X+Z Finds the sum numbers in the variable SUM1
40 PRINT“Sum =" SUM1 Prints the values of variables on the screen
RUN
Sum = 88 Output
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IF-THEN-ELSE Statement
IF...THEN is a decision making statement, depending upon the decision,

it takes some action or changes the order of execution. It helps the computer to

checkwhetherarelationisTRUE or FALSE.
Syntax:IF relational expression THEN statement(s) 1 ELSE statement(s)2

If the relational expression is true then statement(s)1 will be executed
otherwise the statement(s)2 will be executed.

Example:

Program

10 CLS Clear screen

20 INPUT“ENTER FIRST VALUE" A Ask input for first value

30 INPUT“ENTER 2ND VALUE", B Ask input for second value

40 IF A<BTHEN SMALL=A ELSE SMALL =B Compares the two values and
stores the smaller number in the
variable SMALL

50 PRINT “Smaller number ="; SMALL Prints the string and the smaller
number

RUN

ENTER FIRST VALUE 7 Ask for input for first value

ENTER 2ND VALUE 3 Ask for input for second value

Smaller number =3 Output

P 5.2.2AssignaVariable to an Arithmetic Expression
An assignment operator (=) is used to assign an arithmetic expression
to a variable. The following are some examples to store arithmetic expressions
into variables:
Examples: 10PROD=2%*3*4*5
20SUM=A+B
30 AVERAGE=SUM/5
In the above examples PROD, SUM and AVERAGE are variables
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which are used to assign respective expressions as given.

P 5.2.3 SamplePrograms

Program 1:Tofind the sum and average of five given numbers

Program

10 CLS Clear screen

20 A=0:B=0:C=0:D=0:E=0:SUM=0:AVG=0 Assigns 0 to all variables to clear any
previously stored values

30 INPUT“ENTER 1ST VALUE:“ A Prompts the user to input for five
numbers and stores them in variables

40 INPUT"“ENTER 2ND VALUE :*, B A,B,C,DandE

50 INPUT“ENTER 3RD VALUE :* C

60 INPUT”ENTER4TH VALUE ", D

70 INPUT”ENTER 5TH VALUE : E

80 SUM=A+B+C+D+E Add the values stored in variables and
assign them to the variable SUM

90 AVG=SUM/5 Calculates average by dividing SUM by
5 and stores it in AVG

100 PRINT“SUM =*; SUM Prints the result of sum

110 PRINT “AVERAGE =";AVG Prints the result of average

The output of the above programis shownin Figure 5.9

v CADOCUME~ 1\ shafiql\Desktop\GWBASICLEXE

ENTER 15T VALUE : 2
EMNTER 2ND VALUE : 4
ENTER 3RD VALUE: 6

ENTERATH VALUE: 8
ENTERSTH VALUE : 10
SUM = 20

AVERAGE =6

Figure 5.9 Output of Program 1
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Program 2: To find the product of five given numbers

Program

10 CLS Clear screen

20 INPUT” ENTER 1ST VALUE:“A Prompts the user to input for five
numbers and stores them in variables

30 INPUT” ENTER 2ND VALUE: "B A, B,C,DandE

40 INPUT“ENTER 3RD VALUE:*C

50 INPUT” ENTER 4TH VALUE:“D

60 INPUT”ENTER 5TH VALUE:“E

70 PROD=A*B*C*D*E Calculates product of fiver number by
multiply the values stored in variables
and stores the result in PROD

80 PRINT“PRODUCT =";PROD Prints the result of product

The output of the above program is shown in Figure 5.10

=+ CADOCUME~1\shaliql\Desktop\GWBASICIEXE

ENTER 1ST VALUE: 2
ENTER 2ND VALUE: 4
ENTER 3RD VALUE: 6
ENTERATH VALUE: 8
ENTERSTH VALUE: 10

PRODUCT = 3540

Figure 5.10 Output of Program 2
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Program 3: To display the larger one out of the two given unequal numbers

Program
10 CLS Clear screen
20 INPUT “Enter two unequal numbers:”, p, g Prompts the user to input for
two numbers and stores them
in variables p and q
30 IF p>qTHEN PRINT “The greater of the Compares the two values and
two numbers is =", p stores the bigger number in the
variable BIG
ELSEPRINT “The greater of the two If comparison returns true is
numbers is =", q returned THEN part is executed
if false is returned ELSE part is
executed.

The output of the above program is shown in Figure 5.11

ev CADOCUME~1\shalfiql\Desktop\GWBASICLEXE

Enter twounequa numbers: 59
Thegreate of the two numbers you have enteedis =9

Figure 5.11 Output of Program 3
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7 Isrogram 4:To find the area of a rectangular region with given length and width

Program
10 CLS Clearscreen
20 L=0:W=0;AREA=0 Assigns 0 to all variables to clear

any previously stored values

30 INPUT“ENTERLENGTHOFTHERECTANGLE:L | Prompts the user to input
length and width and stores
40 INPUT”“ENTERWIDTHOFTHE RECTANGLE:“W | theminvariablesLand W

50 AREA=L*W Calculates area and stores it in
AREA
60 PRINT“AREA="; AREA Prints the result

The output of the above program is shown in Figure 5.12

e~ | bl | Db GWTAS B LR

TAMIELE = 3

Figure 5.12 Output of Program 4

Program 5: To find the area of a circular region with given radius

Program

10 CLS Clearscreen

20 PIE=3.14159:R=0;AREA=0 Assigns 3.14159 to PIE and 0 to
variables R and AREA to clear any
previously stored values

30 INPUT”ENTER RADIUS :“R Prompts the user to input radius and
storesitinR

40 AREA =PIE*RA2 Calculatesareaandstoresitin AREA

50 PRINT“AREA ="; AREA Prints the result

4m Unit 5 | Computer Programming



The output of the above program is shown in Figure 5.13

B ©pw-banic exs = 0| x|

Figure 5.13 Output of Program 5
Program 6: To convert Celsius to Fahrenheit using appropriate formula.

Program
10 CLS Clearscreen
20 C=0:F=0 Assigns 0 to variables Cand F to clear

any previously stored values

30 INPUT”ENTER TEMPERATURE IN CELSIUS :“C | Prompts the user to input two values
storestheminvariablesCand F

40 F=C*9/5+32 Calculates the Fahrenheit equivalent

to Celsius temperature and stores it
inF

50 PRINT“TEMPERATURE IN FAHRENHEIT =“; F | Printstheresult

The output of the above program is shown in Figure 5.14

W ©gw-banic eue -0 =

k
EMIEH TEHFERNTUEE |H CELEIU:
TEMFERNTIIEE [N FAREEMHEIT = 113

Figure 5.14 Output of Program 6
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Program 7: To convert Fahrenheit to Celsius using appropriate formula.

Program

10 CLS Clearscreen

20 C=0:F=0 Assigns 0 to variables C and F to clear
any previously stored values

30 INPUT”ENTER TEMPERATURE IN Prompts the user to input two values

FAHRENHEIT :“ F storesthemin variablesCand F

40 C=(F-32)*5/9 Calculates the Celsius equivalent to
Fahrenheit temperature and stores it
inC

50 PRINT“TEMPERATURE IN CELSIUS =*; C Prints the result

The output of the above program is shown in Figure 5.15

PAHHEMEELT = 11
HIE = 4%

Figure 5.15 Output of Program 7
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* Programming is a technique to develop programs. Different
programming languages are used to write programs.

* A computer program is a sequence of instructions given to the
computer to perform a specific task.

* Programming language is a language designed to develop programs
or instructions to communicate with the computer to solve various
problems.

* Constants are the quantities whose values cannot be changed during
program execution or running.

* Variableisanamed space in the computer's memory whose value can
be changed during the execution of a program. Variables give
meaningful names to constants.

* Numericvariables are used to store numeric constants such as 10, 134,

12.34and-312, etc.

% String variables are used to store sequence of characters or strings
enclosed in double quotations. String variables can store string
constants.

* The syntax of a programming language is the set of rules that define
the combination of symbols used by thatlanguage.

* A syntax error occurs when the instructions written in a program do
notfollow therules of the programming language.

* A logical error is an error resulting in wrong answer due to
programmers own logical mistake. These errors occur due to wrong
use of formulae or providing wrong value to avariable.

* An expression is a combination of symbols and operators that
represents a value. Every expression consists of at least one operand
and can have one or more operators.

/
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* Operators are symbols that indicate the type of operation to be
performed onthedata.

* The three common types of operators are Arithmetic Operators,
Relational Operators and Logical Operators.

*  Arithmetic Operators are used to perform mathematical calculations
like addition, subtraction, division, multiplication and
exponentiation.

* Precedence is the priority that is followed while applying operators in
an expression.

* An operator which is used to assign a value to a variable is called
Assignment Operator. In programming languages “Equal sign” (=) is
used asanassignmentoperator.

* Relational Operators are used to perform comparisons on two values.

* BASICstandsforBeginner's All purpose Symbolic Instruction Code.

* Commands are key words which are used to issue instructions to the
computer to perform specific tasks.

* CLScommandisused toclear the contents of the screen.

* List command shows the list of all or part of a loaded program on the
screen.F1keyisusedasashortcutkeyforLISTcommand.

* RUNcommand is used to execute (get result) of the program. F2 key is
used asashortcutkeyfor RUN command.

* Load command is used to load (open) afile from any storage medium
like Hard Disk into the main memory of the computer. F3 key is used as
ashortcut key for LOAD command.

* SAVE command is used to save the program in the Hard Disk or any
other storage media. F4 key is used as a shortcut key for SAVE
command.

* Statements are the instructions for the computer program to perform

anaction.
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* The PRINT statement is used to display message or output to the

screen.

* INPUT statement is used to take input from the user during the
execution of the program.

* READ statement defines the list of variables while DATA statement
contains constantvalues for the variablesin READ statements.

* |F.THEN is a decision making statement, depending upon the
decision, ittakes some action or changes the order of execution.

* Anassignmentoperator (=) is used to assign an arithmetic expression
toavariable.

Q1. Tickthecorrectchoiceforthefollowing questions.

i. A sequence of instructions given to the computer to perform a
specifictaskis called

a. Data

b. Program

C. Programming
d. Information

ii. Whatisanamed spaceinthe computer's memory whose value can
be changed during the execution of a program?

a. Variable
b Constant
C. Program
d Data
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iii. In BASIC programming language which character is used as a last

characterwith string variable?

a. ?
b. &
C. %
d. $
iv. Whichshortcutkeyis usedtoapply RUNcommandin GWBASIC?
a. F1
b. F2
C. F3
d. F4
v.  Whichofthefollowingerrorcannot be detected by acomputer?
a. Syntax error
b. Runtimeerror
C. Logical error
d. Execution error

vi. Whichofthefollowingisalogical operator?

a. +
b. -
C. >
d. /
vii. Which ofthefollowing operator has the highest priority?
a +
b. A

C. —




Q2.

viii. If A=5, B=3 and C=2, what will be the answer of the following

expression? Exp=A+B*C
a 10
b. 11
C. 13
d 16

Which of the following statements is used to accept data from the
user during program execution?

a. PRINT
b. LOAD
C. READ-DATA
d. INPUT

The set of rules that define the combination of symbols used by
programming languagesis called

a. Syntax
b Data

C. Program
d Logic

Fillinthe blanks.

I

iv.

languages are the means of communication

between usersandthe computer.
are the quantities whose values cannot be

changed during program execution or running.

In a program the occurrence of incorrect or unexpected result is
called

A error is an error resulting in wrong answer

due to programmers own mistake.

are symbols that represent particular actionsin

anexpression.



vi. An operator which is used to assign a value to a variable is called

vii. BASIC stands for

viii. InBASIClanguage, program line number is a positive

iX. are key words which are used to issue

instructions to the computer to perform specific tasks.

x. InGWBASIC, commandisusedto clearthescreen.

Q3. Match ColumnAwith ColumnB.

Constants MOD
Variables READ-DATA
Arithmetic Operator SAVE
Relational Operator Changeable Quantities
Command <>
\Statement ) L Not changeable Quantities )

Q4. Givebriefanswerstothefollowing questions.
i. Whatisaprogram? Give few examples of programs.
ii.  Whatisthe purpose ofaprogramminglanguage?
iii. Differentiate betweenaconstantandavariable.
iv. Differentiate between Syntaxerrorand logical error.
v. Whataretherulesfordefining/declaring variablesin GWBASIC?
vi. Namedifferenttypes of constants with examples.

vii. Givethe precedence of arithmetic operators?
viii. Whatis purpose of modulus operator (MOD)?
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ix. Whatisthe purpose of the following GWBASIC commands?
a. LIST b. RUN c. LOAD d. SAVE

Q5. Givedetailed answersto the following questions.
i. Explaindifferenttypes of errorsin programming with examples.
ii. Whatis arithmetic expression? Explain different types of operators
with examples.
iii. Convert the following algebraic expressions into computer
expressions.

a. (AB) +(BC)
b. 5X-7Y
C. A+-BxC3
d. B2-4AC
e. XY +(X-Y)
iv. Findsolutionforthefollowing expressions, if A=3,B=4and C=5
a. C-A*B-5
b. (A+B)-CA2
C. (B+C)/A*10
d. AN2 +BA2-2*A*B
e. CMODA*B+C

v. Explain the purpose of the following BAISC statements with their
syntaxand examples.
PRINT
INPUT

a.
b.

C. READ and DATA
d. IF-THEN - ELSE
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3 LAB ACTIVITIES J
GCom) ™

Write a program in GWBASIC to input weight of your five friends

with theirnames. Find the average weight and produce the output.

i FablActivitys2

Measure the length and width of top of your desk. Write a program

to input the length and the width and calculate the area of the top

A of your desk. Print the area as output.

PabyActivityss

Write a program to read five variables using READ statement for

five subjects i.e. English, Urdu, Maths, Science and Computer
Education. Give data for these variables using DATA statement.
Find the total of subject marks and printit.

i ablActivity/a

Write a program to input two unequal numbers. Use IF-THEN-ELSE

statementtofind the bigger numberand printit.
3

LablActivity)s

Write a program to input radius of a circle in variable R and find the
area of it using the formula, AREA = PIE * R*R, where PIE = 3.1415.
Printthe areaasoutput.
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Q1. Tickthecorrectchoice.
i. ¢ Computers
iii. b. Modem
v. d.LAN
vii. a. Server
ix. d.Coaxial cable

Q2. Fillintheblanks.
i. Four
iii. Transmission Media
v. Metropolitan Area Network
vii. Network Interface Card
ix. Fiber Optic

Q3. Match Column A with Column B.

ii. d.Transmission media

iv. b.Sending device

vi. ¢ Wide

viii. a. Network Interface Card
X. ¢ Fiber optic cable

ii. Receiving

iv. Client

vi. Wide Area Network

viii. Bluetooth

X.  Global Positioning System (GPS)

Sending Device

Network
Fiber Optic

Communication Devi
Transmission Media

Coaxial Cable
NIC

Glass threads
A Computer
Modem

Q1. Tickthecorrectchoice.
i. b.Worm
iii. d.Insecure website
v. a.Virus definition file
vii. b. Hacking

ii. c. Adware
iv. c. Antivirus program
vi. a.Infected flash drives or disks

O&0 TG E
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Q2. Fillin the blanks.
i. e-mail attachment
iii. threats

v. Adware

Q3. Match Column A with Column B.

iv.

hackers

Pirated software

Virus
Hacker
Pirated Software
Virus Definitions

Current viruses
Malicious program
Steals Password
AVG

Antivirus lllegal Copying
UNIT 3

Q1. Tickthecorrectchoice.

i. a.Top Left ii. c Seven

iii. c. Cell iv. d.Excel

v. a.Quick Access Toolbar vi. b.Three

vii. b. Columns viii. c. Active Cell

ix. a.Celladdress X.  b. Moves the contents from one

cellto anotherlocation

Q2. Fillintheblanks.

i. Spreadsheet ii. Workbook

iii. Worksheet iv.  Quick Access Toolbar

v. Formula vi. Name

vii. Cell Range viii. Auto filling

ix. Formula X.  Functions

xi. MAX xii. Clipboard

xiii.Font xiv. Charts

Am Answers
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Q3. Match Column A with Column B.

Spreadsheet Currently used cell
Ribbon Cell reference
Active Cell Fill handle
Name box Excel
Auto-filling Command Tab
Predefined formula —————— Function
UNIT 4
Q1. Tickthecorrectchoice.

i. ¢3 ii. a.Problem Solving

iii. d.Problem iv. a.Input

v. b.Output vi. ¢ Diamond

vii. a. Terminal viii. b.Rectangle

Q2. Fillintheblanks.
i. Problem solving ii. Problem statement
iii. Processing requirements iv. Flowcharting

v. Parallelogram

Q3. Match Column A with Column B.

~

A problem What is given

A problem Statemen Diagram to represent a process

The Input What is required

Flowchart A hurdle

The Output A concise description of the problem

A
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Q1. Tickthecorrectchoice.
i. b.Program
iii. d.$
v. c.Logical error
vii. b. A

ix. d.INPUT

Q2. Fillintheblanks.
i. Programming
iii. Error

v. Operators

UNITS5
ii. a.Variable
iv. b.F2
vii o>
viii. b. 11

X.  a.Syntax

ii. Constants
iv. Logical error

vi. Assignment Operator

vii. Beginner's All purpose Symbolic Instruction Code

viii. Integer
x. CLS

ix. Commands

Q3. Match Column A with Column B.

Constants
Variables
Arithmetic Operat
Relational Operator
Command

Statement

MOD

READ-DATA

SAVE

Changeable Quantities
<>

Not changeable Quantities

Am Answers
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GLOSSARY

Active Cell: The active cellis the cell whichis currently selected in a worksheet.
Adware: Adware is a software which automatically plays, displays, or downloads
advertisements to a computer usually without user's knowledge. These
advertisements can bein the form of a pop-up.

Antivirus Software: Antivirus software is a computer program that detects,
prevents, and takes action to deactivate or remove malicious programs (Viruses,
Worms, and Adware, etc.).

Arithmetic Operators: Arithmetic Operators are used to perform mathematical
calculations like addition, subtraction, division, multiplication and exponentiation.
Assignment Operator: An operator which is used to assign a value to a variable is
called Assignment Operator. In programming languages“Equal sign” (=) is used as an
assignment operator.

Auto filling: Auto filling is the use of the fill-handle to copy data and sequences
acrossarange of cells. Thefill-handleis at the right corner of each cell.

AVG Antivirus: AVG is antivirus software developed by AVG Technologies, a private
Czech company formerly known as Grisoft. It provides Internet security for the
Windows, Linux and Mac OS X. AVG stands for Antivirus Guard.

Bluetooth: Bluetooth is a wireless technology for exchanging data between
different devicesover short distances.

Borders: Borders are outlines around the cell or cellsin a worksheet.

Cell Address or Cell Reference: Cell Address or Cell Reference identifies the location
of a cell or group of cells in a worksheet. It consists of the column letter and row
numberthatintersectatthe cell'slocation.

CellRange:Selecting more than one cellsinaworksheetis known asa cell range.
Cell: The intersection of row and column in a worksheet is called cell. Cell is the basic
unitinthe worksheet where user can enter data, function orformula.

Cellular Communication: Cellular communication is a radio communication that
offers communication services to thousands of cell phone users around the globe.
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Charts: Charts are the graphical representation of data entered in a worksheet.
Charts are helpful in showing the comparison between different categories.

Client: Clientis aless powerful computer as compared to server computer. It relies on
serversforresources, such asfiles, devices,and even processing power.

CLS Command: CLS command is used to clear the contents of the screen.

Coaxial Cable: Coaxial cableis a type of wire that consists of a center wire surrounded
by insulation and a shield of braided wire.

Columns: Columns in a worksheet are arranged vertically. They are identified by
alphabetinthe columnheaderfromAtoZ, AA, AB, AC, to XFD.

Commands: Commands are key words which are used to issue instructions to the
computer to perform specific tasks.

Communication Devices: Communication devices are used for communication
between the computersand other devices.

Computer Network: A computer network is interconnection of two or more
computer systems located ina same room, building or at different places.

Computer Virus: Computer virus is the most common and well known computer
security threat. A computer virus is a program written intentionally to alter the way a
computer operates, without the permission or knowledge of the user.

Computer Worms: Computer worms are malicious programs that replicate and
spread independently and harm the computer.

Constants: Constants are the quantities whose values cannot be changed during
program execution orrunning.

Copy-Paste: The Copy-Paste option is used to take the duplicate of the selected cell
contents by copying them and pasting them where required. This option does not
remove the text from the sourcelocation.

Cut-Paste:The Cut-Paste or Move option is used to move text from one place (source)
toanother place (destination).

Data Manipulation: Data manipulation involves entering, editing and formatting
data.

Dialup MODEM: A Dialup MODEM (Modulator-Demodulator) is a communication
device used to connect to the Internet, exchange information, and to send and
receive datafrom one computer to the other.
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Editing Data: Editing data meansdoingany changesinit.

Excel Screen: Excel screen is in the form of a rectangular table or grid of rows and
columns. The horizontal rows are identified by numbers (1, 2, 3, ...) and the vertical
columnswith alphabet (A,B,Cor AA, AB, etc).

Excel: Excelis one of the popularand commonly used spreadsheet software.
Expression: An expression is a combination of symbols and operators that
represents a value. Every expression consists of at least one operand and can have
one or more operators.

Fiber Optic Cable: Fiber Opticis a type of cable that uses glass (or plastic) threads to
transmit data.

Flowchart : A flowchart is a type of diagram that represents a process, showing the
stepsas symbols of various kind and their order by connecting them with arrows.
Flowcharting: Flowcharting is a process of pictorial illustration for solving a problem.
Font: Fontis the typeface of text and itis a set of characters used in typing of textin a
particularstyle.

Formatting: Changing the appearance of a cell's content is known as formatting.
Formatting data makes the work more beautifuland more readable.

Formula Bar: Formula bar displays the contents of the active cell and the formulae as
usertypestheminanactive cell.

Formula: Formula is an equation that performs a calculation using values in the
worksheet. A formula always begins with an equals sign followed by either values or
cellreferences and an operator.

Functions: Functions are pre-defined or built-in formulae.

Global Positioning System: The Global Positioning System (GPS) is global
navigation satellite system. This direction-finding system uses satellites to determine
precise locations on the surface of the Earth.

Hacker: People whoindulge themselvesin hacking activities are called hackers.
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Hacking: Hacking can be defined as the unauthorized use of computer, network and
its resources.

IF...THEN Statement: IF..THEN is a decision making statement, depending upon the
decision, it takes some action or changes the order of execution.

INPUT Statement: INPUT statement is used to take input from the user during the
execution of the program.

Input: Input is such element of the problem statement that we give to the
computer as raw material to solve the problem.

List Command: List command shows the list of all or part of a loaded program on the
screen.F1keyisusedasashortcutkeyfor LISTcommand.

Load Command: Load command is used to load (open) a file from any storage
medium like Hard Disk into the main memory of the computer. F3 key is used as a
shortcut key for LOAD command.

Local Area Network (LAN): A Local Area Network (LAN) is a network that is confined
toarelatively small area.

Logical Error: A logical error is an error resulting in wrong answer due to
programmers own logical mistake. These errors occur due to wrong use of formulae
or providing wrong value toavariable.

McAfee Virus Scan: McAfee Virus Scan is an antivirus program created and
maintained by McAfee Incorporation. McAfee antivirus offers effective security to the
computerfrom attacks of malware.

Metropolitan Area Network or MAN: A large computer network which extends to a
city ortoametropolitan regionis termed as Metropolitan Area Network or MAN.
Modem: Modem is a popular communication device which is used for Internet
communication.

Name Box:Name Box displays the reference of the active cell.

Network Interface Card (NIC): Network Interface Card is an expansion card that
enables acomputerto connecttoanetwork.
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Operators: Operators are symbols that indicate the type of operation to be
performed on the data.

Output: Output is the result which is obtained by processing the input data. It is also
called the solution.

Pirated Software: Software which has been duplicated and distributed without
authorizationis called Pirated software. Pirated software may be faulty or loaded with
malware and may contain viruses.

PRINT Statement: PRINT statement is used to display message or output to the
screen.

Problem Statement: A problem statement is a concise description of the problem to
besolved.Itisagoodideato state a problem before trying to solveiit.

Problem: A problem is an obstacle, hurdle, difficulty or challenge, or any situation
thatneedsto beremoved or solved.

Problem Solving: Problem solving is a process to solve different types of problems.
The goal of problem solving is to get the desired resultin a shortand perfect manner.
Processing Requirements: The Processing requirements involve performing
actions or operations on input data to achieve the desired goals and find the solution
tothe problem.

Program: A computer program is a sequence of instructions given to the computer
to perform a specific task.

Programming Language: A programming language is a language designed to
develop programs or instructions to communicate with the computer to solve
various problems.

Programming: Programming is a technique to develop programs. Different
programming languages are used to write programs.

READ Statement: READ statement defines the list of variables while DATA statement
contains constant values for the variablesin READ statements.

Receiving Device: In a computer network a receiving device receives messages, data
orinformationfromasending device.

Relational Operators: Relational Operators are used to perform comparisons on two

values.
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Rows: Rows are arranged horizontally in a worksheet. They are identified by numbers
intherowheader(i.e. 1,2,3,4,...),

RUN Command: RUN command is used to execute (get result) of the program. F2 key
isused asashortcutkey for RUN command.

Satellite Communication: Satellite Communication is a form of wireless
communication system in which satellites are ideally placed to provide
telecommunication links between different places across the globe. These satellites
enable ustocommunicate over large distances.

SAVE Command: SAVE command is used to save the program in the Hard Disk or any
other storage media.F4 key is used as a shortcut key for SAVE command.

Security Threat: Computer security threat may be a computer program, an event or
even a person which causes loss of data, affecting the working of a computer and
stealing of information.

Sending Device: A device which is used to send messages, data or information to
otherdevices connected to a networkis called a sending device.
Server:Serverisapowerful computer that facilitates the whole network by providing
variety of services to the computer or devices connected to the network.
Spreadsheet: A spreadsheet is a computer application which is used to display data
in multiple cells usually in a two-dimensional matrix or grid consisting of rows and
columns.

Statements: Statements are the instructions for the computer program to perform
anaction.

Symantec Antivirus (SAV): Symantec Antivirus (SAV) is a very powerful effective
program, which can protect computers from different kinds of safety issues.

Syntax Error: A syntax error occurs when the instructions writtenin a program do not
follow therules of the programming language.

Syntax: The syntax of a programming language is the set of rules that define the
combination of symbols used by that language.

Text Formatting: Text formatting includes formatting the font size, style, and colour;
and using the Bold, Italic, Underline, and Aligning the text.
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Transmission Media: Transmission Media is the channel or path through which the
dataorinformationis transferred from one place to anotherinacomputer network.
Rows: Rows are arranged horizontally in a worksheet. They are identified by numbers
intherow header(i.e.1,2,3,4,...).

Twisted Pair Cables: Twisted Pair cables are the most popular transmission media for
transferring data on a computer network.

Variable: Variable is a named space in the computer's memory whose value can be
changed during the execution of a program. Variables give meaningful names to
constants.

Virus Definitions: Virus Definitions contain the information about malware which
can be used to identify them.

Wide Area Network (WAN): Wide Area Network is a very large computer network
covering a large geographic area, such as a state, province, country or the whole
world.

Workbook: A Workbook is a file created by Excel spreadsheet application. Excel
workbooks are actually sets of spreadsheet 'pages, each of which can include
separate data.
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