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Microsoft PowerPoint 2016 Basics
Creating a Slide Show Presentation

This workshop assumes no experience with Microsoft PowerPoint.
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What is PowerPoint?

PowerPoint is a graphical presentation program used to organize and present
information. PowerPoint presentations consist of anumber of individual pagesor
"slides.” Slidesmay contain text, graphics, sound, movies, and other objectsthatcanbe
freely arranged.

Presentations can be printed, displayed live on a computer, or navigated through at the
commandofthepresenter.Forlargeraudiences, the presentationisoftenprojectedonto
alargescreen.Handouts, speakernotes, oroutlinescanalsobe producedfromtheslides.

PowerPoint 2016 Editing Window (Normal View)

TheNormalViewinPowerPoint featuresseveralcommonlyused Tabs, Panes,and Tools.
We’ll use Normal View as we create and design our presentation.

The Ribbon

The Ribbon replaces the menu bar seen in previous versions of PowerPoint. The Ribbon
groups items that are most likely to be used together. There are several frequently used
tabs, suchasFile, Home, Insert, Design and View. Clickingoneach tabactivatesagroup
of relative commands, menus, andbuttons. Thereare also contextualtabs thatonly show
uponlywhenneeded, such as Text Box Tools, Picture Tools, Drawing Tools and Chart
Tools. To activate those tools, click on the associated object.
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Opening PowerPoint

To open a PowerPoint 2016 presentation, click on the File tab in the upper left corner.
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= The most common choices for opening a presentation are:

« New - allows you to open a Blank presentation or you may choose from a
selection of Templates and Themes.

« Open - lets you navigate to an existing file to view and/or modify a presentation
that has already been created.

« Recent-displaysallist of your most recently created presentations and their file
locations.

Creating New Presentations
The New selection gives you several options:

= Blank presentation creates a new presentation using default settings for text and
color. Theses slides will not include content or design elements.

= Templates and Themes are used to create a new presentation based on pre-
designed slide styles. These options also do not include content.

= New from existing will use the formatting of a previously created presentation.

For this exercise, we’ll start with a Blank presentation. Select New, choose Blank
presentation and click on the Create icon.
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PowerPoint Slides

When you choose to create a blank presentation, PowerPoint will open a presentation
withaTitleSlide. Once theTitleSlideisopen, you’llseeaslide withtwo placeholder text
boxes fora title and asubtitle. Click inside the placeholder box and type to add the title.
If you want a subtitle, click and type inside the smaller placeholder. If you don’t want a
subtitle, you can just ignore its placeholder box.

Click to add title

Click to add subtitle

ToaddaNewSlide, makesureyou’reontheHometab. TheNewSlidebuttonwilladd
slides to your presentation.
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Clipboard F lides

The New Slide button has two parts:

J Clicking on the top part will automatically insert a new slide. If you have just
reatedaTitleslide, thenewdefaultlayoutwillbeaTitleand Contentslide (for
details, see the section on slide layouts).

Clicking on the bottom will give you a choice of layouts. You can choose which
new | layoutyouwantforyournextslide. Selectaslide layoutbyclickingonitsimage
slide~ | in the Office Theme gallery.




Slide Layouts
There are several standard slide layouts to
choose from when adding new slides.

Aunique layout can be chosen by clicking
on the bottom half of the New Slide button
inthe Home tab. When the layout gallery
opens, click on the style you want and a
new slide with that layout will appear in
your presentation.

Each layout caption describes the layout
type. Content can be text, tables, charts,
graphics, pictures, clipart, or video.

If youdecide later that the layout youchose
doesn’t work well for a particular slide,
select the slide by clicking on it in the
Thumbnail pane. Next, clickon the Layout
buttonin the Slides group of the Home tab.
Click on a new layout and it will change the
layout of the slide.
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Applying a Theme

Once anew presentation has been created, a design or color scheme can be added.
Remember to use color carefully to enhance your presentation, not detract fromit. You
will want to maintain good contrast between the background color and the text color.
Consider using a light colored background and dark text (or vice versa), but avoid busy
backgrounds and primary colors. Use sans serif fonts like Arial, Calibri, and Helvetica for
titles and size them between 44 - 60 points. Sub-headings should be between 32 - 40
points, and body text between 18 - 32 points. Try not to use more than two fonts.

PowerPoint has many pre-set designs and themes that include complimentary colors and
fonts. Toaddathemetoapresentation, goto the Designtabintheribbon. Thereare
several themesimmediately available. To use one of the built-in themes, just click onits
thumbnail.
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On the right side of the Theme thumbnails, there’s a scroll bar and an Arrow Down
button, which will offer more designs, as seen below. If you’re online, you can get more
themes from Microsoft Office Online. (Your office program must be a genuine Office
product to get online templates).
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If you don’t want to use a theme, you can add Background Styles. From this selection,
you can add some preset background styles that change according to the colors you’ve
chosen.
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Format Background — ~* | Using the Format Background feature, you can choose fill colors,
O gradients, transparencies, textures, or pictures for your background.

4 FILL

@) Solid fill
(I Gradient fill

() Picture or texture fill

O patemil When you have the desired backgroundfill effect, select Close to
i apply it to the selected slide or choose Apply to All to add the

Color EN . . .

ey 1w~ background to all of the slides in the presentation.
Designscanbeaddedtoalloftheslidesortoselectedslides. Toselect
multiple slides, click on a slide in the Thumbnail pane of the
navigationbarandthenholddownthecontrolkeyandclickonany
other slides you want to apply the design to.

| Apply to Al | ResetBackground
Text

Formatting Bulleted Lists

In PowerPoint, you can easily modify a slide’s default bulleted list. Click inside the text
box,andtheFormattabwillautomaticallybehighlighted. Clickonthedropdowntriangle
next to the Bullets button in the Paragraph group.
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From the Bullets and Numbering menu you can make various changes to your list:
e The bullet size relative to the text
PowerPoint e The color of the bullet

Review View Developer e Theshapeofthebulletusingeitherapicture

or acharacter
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o — 3 You may also want to adjust line spacing
| between paragraphs or lists. You can do this
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Adding Content

Textisthedefault contentof theslide below. The format for the default textisabulleted
list. Toadd text, clickand begin typing. Toadd other content, clickon theicon withinthe

contentgrouponthenewslide. Eachiconwillopenthe appropriate dialogboxortask
pane in the Drawing Tool

s contextual tab.
Drawing Tools

/
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The icons represent the six standard graphical elements that you might want to insert.
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Clicking on anicon will open the associated dialog box. Note that these icons, as well as
severalotherinsertionoptions, arealsodisplayedinthelnserttabontheRibbon.




Tables

Set the number of columnsandrowsasneededin the Insert Table dialogbox and click
OK. Methods for editing and the design and layout of your table are located on the Table
Tools contextual tab.
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Charts

Select the type of chart youwant and click OK. Onceinserted into the slide, you can click
onthecharttoactivatethe Chart Tools contextualtab, whereyou’llfind tools forediting
chart data and changing layouts and styles.
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SmartArt Graphics
SmartArt graphics are

shapes that are designed to represent the relationship between

things or people. You might use SmartArt for an organizational chart or a timeline.

Pictures

Rather than using too much text on your slides, consider using pictures along with
text as a more interesting way to communicate your ideas. You can put lots of text
intothe Notes Section and refer to that as you’re speaking.

When browsing for images, keep in mind that pictures imported from web sites can be
low resolution, and are typically used for on-screen presentations and web pages. If
you’regoingtoprinthandouts, besuretouseimagesthatareatleast 180dpi (dotsper

inch).
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* We support each other
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+ Team bullding is creating a work culture that values collaboration

+ In a teamwork environment, people understand and believe that thinking, planning are better done cooperatively
+ We're open and receptive to ideas and input from others on the team.

+ At Whatever Corporation, we believe that we're only as strong as our team

« "None of us is as good as all of us™
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Online Pictures

Online pictures havereplaced the old Clip Art. When you click on the Online Pictures
buttonyougetasearchbox. Youcantypeinawordandpressentertosearchforaspecific
image or you can click on the Bing Image Search icon to browse categories.

Insert Pictures

Bing Image Search Search Bing
Search the web

b bing | | 7o) =

20

Black and whitésflo...

Sign in with your Microsoft account to inse

Flowers

Education

My From afile
Browse files on your computer or local network

Videos / Media
Youcanembedavideoorlinktoavideofrom  [gns o 4w B 0
your presentation. Ifyouwanttolimitthesize ‘ s — -

of yourfile, you canlink toavideo file onyour
localdriveortoavideofile that youuploaded
toawebsite, suchas YouTube or Hulu.

All options to insert video or audio are

located on the Insert tab, in the Media T e I —

group.
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Viewing Presentations
There are four different ways to view your presentation in PowerPoint. The views can be
accessed usingthebuttonsinthestatusbar, orbyusingthe View Tabonthe Ribbon.

H -0 H@- - Presentationl - PowerPoint
File Home Insert Design  Transiions  Animations  Slide Show  Review Developer  Add-ins  Mix  Q Tellme.. Young, Scott Q Share
— UE [ = =7 | [ Ruler 1E Q B color == HE amange an E:'] r‘
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= z 2 = T Gridlines == Grayscale [ D) Cascade % v
Normal Outline Slide Notes Reading Slide Handout Notes 2 MNotes Zoom Fitto Z MNew __ : Switch Macros
View Sorter Page View  Master Master Master — OUides Window mm Blackand White  windgy L0 Move Split windows -

Presentation Views Master Views Show & Zoom Color/Grayscale Window Macros ~

Normal View displays a single slide as it
appears in the presentation, as well as
thumbnails and an outline tab, where you

Click icon 1o add pievrs:

7 ' can organize the structure. Speaker notes can
f-.-.- = be added in the bottom section of this
: window. This view is used to create and edit

slides.

Slide Sorter View shows thumbnails of your
; slides. From this view you can reorder slides
ok ta bl by dragging and dropping them, or you can
' set the timing for the slide show. You canalso
L | hide slides in this view. Hiding a slide will
keepitinthefile, butitwill not showwhen
you view the presentation.

Notes Page View allows the speaker to
create notes to use during a presentation.
Each page corresponds to one slide. These
can be printed to assist the presenter during
the presentation. Use this view when you’re
composing speakingtopics.

Reading View/Slide Show View displays the
slidesasanaudiencewillsee them. Usethe
arrows and icons on the lower right side of
the Status Bar to advance slides or switch

vie
Usewts%li;c key to return to Normal View.
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Slide Show Tab

The Slide Show Tab allows you to review the slide show from beginning to end or from
thecurrent (active)slide. Youcanalsocontrolhowtheshowwillbe presentedand
rehearse timings in the Set Up Slide Show drop down box.
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onlyseetheslides.

Changing the Order of Slides in a Presentation

In the slide sorter view, click and hold down the left mouse button and
dragtheslide toanew location. You’ll see a line where the slide will be
placed whenyourelease the mouse button. Thiscanalso be doneinthe
Thumbnail pane area of the Navigation bar.

Selectslide4anddragitaboveslide 3.

PowerPoint Help

Ifyouneed helpatany pointwhileyou’re creatingor presentinga PowerPoint slide show,
you can press the F1 key on your keyboard to get content-specific help.
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Saving a Presentation

Youcansave afile by clicking the File tab, choosing Save, typing a descriptive nameinto
the File Name window, and then clicking the Save button.

Crganize v Newfolder

Save—

4 Hame

[ Micresolt Ofice 2013 - Sherteut

Save As

B ooy orfoasn 0 Computer

e You can also use the
—_ - Save button on the
() [ Computer + Locaibis (€) + Users » scottyoung » Desiacp BEE Quick Access Too[bar

inthetop left corner.

l # Hide Folders

Account

Options

If others will need to open your file with previous versions of

PowerPoint, usethe Save AsoptionandselectPowerPoint97-2003
Presentation from the Save as type menu.

Save and Send to Others

If you need to send your presentation to
someoneelse, thebestwaytoistousethe
Save & Send option. You can send an
attachmentof your file using Send Using E-
mail, butif you have large mediafiles, such
as videos, you’ll need to compress those
first to make a smaller file. On the Home
Select the Info tab and click the Compress
Media button and choose Presentation

Quality. Note: Only available if you

have inserted media.

B e
ied save

o= Information about Mock presentation
Bs Save da
&ihandcats\ P
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Point 2010 Mock presenastion. pets

Compress Media ]

Side  Name Intsl Sre (M) Stats
ol 1 Processr.,. 12%

Print

Save & Send
Help

) Opteen

B e

Compresson i progress. Procesng Widhfe we' .,

You also have the option to Package Presentation for CD. This allows you to add other
filesortoadd a PowerPoint Viewer sothat the presentation canberunonacomputer
that does not have the PowerPoint program. You can also add any linked files such as

video or audio.
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Printing your Presentation
PowerPoint offers several print options to help you prepare your presentation. You
can print slides, handouts, and/or notes to support your presentation.

Training material Post

Settings
- Print All Slides e
P r[ nt Print entire presentation
Slides: | 0]
= Copies |1
- I:l Full Page Slides -
Print Print 1 slide per page
Print Layout
Printer ]
; VPHA-C3-009-[TCTraining (...
D Ready i Full Page Slides MNotes Pages Outline
Printer Propertics Handouts
Settings
gy e . 1 Slide 2 Slides 3 Slidles
= Print entire presentation
I F P':uf sHees - 4 Slides Horizontal 6 Slides Horizontal 9 Slides Horizontal

! 4 Slides Vertical G Slides Vertical 9 Slides Vertical
e, COllated <
T 123 123 123 Erame Slides

Codar - v Scaleto Fit Paper

High Quality

Edit Header & Footer

Types of Print Layouts

e Print All Slides prints out the entire presentation, one slide per page,
usually landscape. If you have color graphics on your slides and a large
number of pages to print, you may want to print in Grayscale or Pure
Blackand White.

e Notes Pages will print one slide per page and have room for your
presentation notes (if you type them in).

¢ Youcan print a text outline of your slides with the Outline option.

¢ Handouts can be printed with one, two, three, four, six or nine slides per
page. When printing handouts with multiple slides per page, you also have
the option to print the pages horizontally or vertically.

Exiting PowerPoint

There are several ways to close your file and exit PowerPoint. From the File Button,
click Close, if you have not saved your presentation, PowerPoint will prompt you to
save. Click Yes to save your presentation and your changes, click No to discard
your changesand close thefile.

Toclose the presentation and exit the program, choose Exit or use the Xin the upper
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1. Opening Excel

Using Windows 7

1. Click on the Start Button.

N

In the Search Program and Files box type Excel.

w

Click on Excel 2013 from the Program results.

IS

. The Microsoft Excel 2013 program will open.

Using Windows 8

1. Press the Windows key on the keyboard.
2. Type Excel.
3. Click on Excel 2013 under the Apps results.

Using i0OS 7

1. Click on Launchpad.

2. Select Microsoft Excel.

2. Getting Started

When you open Excel 2013 for the first time, the Excel Start Screen will appear. From here, you'll be
able to create a new workbook, choose a template, and access your recently edited workbooks.

1. Fromthe ExcelStart Screen, locate and select Blank workbook to access the Excelinterface.

2. Click Open Other Workbooks to work on an existing workbook.
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Excel

{Ecer]t Search for andine templates 0

Create anew workboaok -

H

O A e W ke
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@ Open Other Workbooks Bk wroidook

To set up Excel so it automatically opens a new workbook

1. Click File thenOptions.

2. On the General tab, under Start up options, uncheck the Show the Start screen when
this application starts box.

3. Thenext time you start Excel, it opens a blank workbook automatically similar to older
versions of Excel.

The Excel Interface

After starting Excel, you will see two windows - one within the other. The outer window is the
Application Window and the inner window is the Workbook Window. When maximized, the Excel
Workbook Window blends in with the Application Window.

After completing this module, you should be able to:

« Identify the components of the Application Window.
o Identify the components of the Workbook Window.
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The Application Window

The Application Window provides the space for your worksheets and workbook elements such as
charts. The components of the Application Window are described below.

O The Quick Access Toolbar
The Quick Access Toolbar lets you access common commands no matter which tab is selected.

By default, it includes the Save, Undo, and Repeat commands. You can add other commands
depending on your preference.

To add commands to the Quick Access toolbar

1. Click the drop-down arrow to the right of the Quick Access toolbar.
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2. Select the commandyouwish toadd from the drop-down menu. To choose from more
commands, select More Commands.

E s - D = Bookl - Excel
HOME INSERT Customize Quick Access Toolbar DATA

By X || calibri o v New -|[1
DE@-BIQ- Open % o+ ||
Paste , | ..
& g . @),. «  Save [
Clipboard & Font Email [ S
Quick Print
Ha >
Print Preview and Print
A B | Spelling F
1 v Undo
- + Redeo
3 : .
Sort Ascending
g :
5 Sort Descending
Touch/Mouse Mode
6
7 More Commands...
8 Show Below the Ribbon
9
10
11
12
13
P
Sheetl (G

3. The command will be added to the Quick Access toolbar.

B Hd

FILE HOME INSE% DAGE L AVOLIT
Print Preview and Print

Al - 5

QO The Ribbon

Excel 2013 uses a tabbed Ribbon system instead of traditional menus. The Ribbon contains multiple
tabs, each with several groups of commands. You will use these tabs to perform the most common
tasksin Excel.
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To minimize and maximize the Ribbon

The Ribbon is designed to respond to your current task, but you can choose to minimize it if you find
that it takes up too much screen space.

1. Click the Ribbon Display Options arrow in the upper-right corner of the Ribbon.

?EH| - 8 X

------ Auto-hide Ribbon %
t Hide the Ribbon. Click at the top

= =z
EEEEI E}( - 2. Autc of the application to show it.

Fill =
Insert Delete Format F Show Tabs
Show Ribbon tabs only. Click a

tab to show the commands.

Cells
— | Show Tabs and Commands
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commands all the time.
T U W - ¥ ; 1
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2. Select the desired minimizing option from the drop-down menu:

M Auto-hideRibbon: Auto-hidedisplaysyourworkbookin full-screen mode and completely hides
the Ribbon. To show the Ribbon, click the Expand Ribbon command at the top of screen.

H X
v
M N 0 P Q *
Ribbon is hidden and workbook Click the Expand Ribbon
appears in full screen commandtoshowtheRibbon

M Show Tabs: Thisoption hidesall command groups when not in use, but tabs will remain visible.
To show the Ribbon, simply click a tab.

M Show Tabs and Commands: This option maximizes the Ribbon. All of the tabs and commands
will be visible. This option is selected by default when you open Excel for the first time.

To Customize the Ribbon in Excel 2013

You can customize the Ribbon by creating your own tabs with whichever commands you want.
Commands are always housed within a group, and you can create as many groups as you want in order
to keep your tab organized. If you want, you can even add commands to any of the default tabs, as
long as you create a custom group in the tab.

1. Right-click the Ribbon and then select customize the Ribbon... from the drop-down menu.
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2. The Excel Options dialog box will appear%ocate and select New Tab.



3. Make sure the New Group is selected, select acommand, and then click Add. You can also
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drag commands directly into a group.

4. When you are done adding commands, click OK. The commands will be added to the Ribbon.
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QO The FormulaBar

In the formula bar, you can enter or edit data, a formula, or a function that will appear in a specific
cell.

In the image below, cell C1 is selected and 1984 is entered into the formula bar. Note how the
data appears in both the formula bar and in cell C1.

c1 v i J | 1984

A B C D E
1 | 1984_|
2

O The Name Box
The Name box displays the location, or "name” of a selected cell.

In the image below, cell B4 is selected. Note that cell B4 is where column B and row 4 intersect.

Ch LN W R
|l] ‘

O The Backstage View (The File Menu)

Click the File tab on the Ribbon. Backstage view will appear.

| O =
FILE HOME IMSERT pz
all
D "x‘ Calibri -~ |11
Eg -
Past
asie ¥ B T u v B o
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Clipboard Font



Info contains
information about the
current workbook. You

canalsoinspectthe
workbook and set
protectioncontrols.

Open: you can open
recent workbooks, as
well as workbooks saved
toyourOneDrive oron
your computer.

FromthePrintpane,
you can change the
print settings and print
your workbook. You
canalsoseeapreview
of your workbook.

Export: you can choose
to export your
workbook in another
format, such as
PDF/XPS or Excel
1997-2003.

Bookl - Excel
Return to Excel

Info

New: you can create a new, blank
workbook, or choose from a large

selection of templates. ect Workbook
| w | Control what types of changes
Protect

people can make to this workbook,

Use Save and Save As to save
your workbook to your computer
or to Office 365.

= | Inspect Workbook
Share: youcaninvite people toview and
collaborate on your workbook. You can also share
yourworkbookbyemailingitasanattachment.

le, be aware

£s, printer
e eand
absolute path

Content that people with

Close the current workbook. disahbilities find difficult to read

From the Account pane, you canaccessyour
Microsoft accountinformation, modify your theme
andbackground, andsignoutof youraccount.

|  Manage | of this file.

Options: youcanchangevarious Exceloptions. For
example, youcan control the Quick Analysis preferences,
AutoRecover settings, or Language preferences.

Account
15 VErSions

Options

O The Worksheet Views

Excel 2013 has a variety of viewing options that change how your workbook is displayed. You can
choose to view any workbook in Normal view, Page Layout view, or Page Break view. These views can
be useful for various tasks, especially if you're planning to print the spreadsheet.

To change worksheet views, locate and select the desired worksheet view command in the bottom-
right corner of the Excel window.
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Page Layout
View

Normal View ' Pagg Break
: View

M -+ 100%

O Zoom Control

To use the Zoom control, click and drag the slider. The number to the right of the slider reflects the zoom

percentage.
B L -—o—ﬂ.:—+ 166%
Challenge!
1. Open Excel 2013.
2. Click through all of the tabs, and review the commands on the Ribbon.
3. Try minimizing and maximizing the Ribbon.
4. Add a command to the Quick Access toolbar.
5. Navigate to Backstage view, and open your Account settings.
6. Try switching worksheetviews.
7. Close Excel (you do not have to save the workbook).
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The Workbook Window

In Excel 2013, when you open up a new workbook it now contains only 1 worksheet There can be a
max of 1,048,576 rows and 16,384 columns in an excel work sheet.

O The Worksheet

Excel files are called workbooks. Each workbook holds one or more worksheets (also known
as "spreadsheets”).

Whenever you create a new Excel workbook, it will contain one worksheet named Sheet1. Aworksheet
is a grid of columns and rows where columns are designated by letters running across the top of
the worksheet and rows are designated by numbers running down the left side of the worksheet.

D00~ Ch A WM

= e e
BN =D

L
n

Sheetl ®

When working with a large amount of data, you can create multiple worksheets to help organize
your workbook and make it easier to find content. You can also group worksheets to quickly add
information to multiple worksheets at the same time.

To rename aworksheet

Whenever you create a new Excel workbook, it will contain one worksheet named Sheet1. You can
rename a worksheet to better reflect its content. In our example, we will create a training log
organized by month.

1. Right-click the worksheet you wish to rename, then select Rename from the worksheet menu.
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Inszert...
|=_|P< Delete
Eename
Move or Copy..
{ﬂ Yiew Code
I:' Protect Sheet...
Tab Color

Hide

Sheetl

Select All Sheets
=

2. Type the desired name for the worksheet.

34 |

35

36 |

37

gLl

Januar [}3

3. Click anywhere outside of the worksheet, or press Enter on your keyboard. The worksheet will

be renamed.

January

To insert a new worksheet

1.

Locate and select the New sheet button.

13
13
14

i

Sheetl
3U

Click to add a
~  new worksheet

2o




2. Anew, blank worksheet will appear.

=~ TIP: Tochange the default number of worksheets, navigate toBackstage view, click
Options, athen choose the desired number of worksheets to include in each new

workbook.

Excel Options
General User Interface options i
kormulas Show Mini Toolbar on selection ' T
Proofing Show Quick Analysis options on selection
G Enable Live Preview
Language ScreenTip style: | Show feature descriptions in ScreenTips El
Advanced When creating new workbooks
Customnize Ribbon Use this as the default font: | Body Font IZI
Quick Access Toolbar A 11 El
Add-Ins Default view for new sheets:  Mormal View EI
Trust Center I Include this many sheets: 1 = I

Personalize your copy of Microsoft Office

User name: Anna C Meagu
[[] Always use these values regardless of sign in to Office.
Office Background: |Spring El

CVEEi i Tl mimem ma Vil Cwmnal

.

[ ok || cancel

To delete aworksheet

1. Right-click the worksheet you wish to delete, then select Delete from the worksheet menu.

23|

26

27 [ Insert...

28 L_'x Delete

. ] Rename

- Move or Copy...
31

;2 [ G View Code

33 E‘ Protect Sheet...
34 | Tab Color b
3 | Hide

36

37

e | Select All Sheets

2. The worksheet will be deleted from your workbook.
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35
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January )

Alternatively, from the Home Tabin the Cells Group click on Delete and select Delete
Sheet. Warning: The Undo button will not undo the deletion of a worksheet.

To copy a worksheet

If youneed to duplicate the content of one worksheet to another, Excel allows you to copy an
existing worksheet.

1. Right-click the worksheet you want to copy, then select Move or Copy from the worksheet menu.

3
4 Insert...
3 B2 Delete
6 Rename
¥
Move or Copy...
8
g aJ View Code
10 L—' Protect Sheet...
11 Tab Color 4
= Hide
13
14
15 Select All Sheets
Sheetl )

READY SCROLLLOCK 83 i

2. The Move or Copy dialog box will appear. Choose where the sheet will appear in the Before
sheet: field. In our example, we'll choose (move to end) to place the worksheet to the right of
the existing worksheet.

3. Check the box next to Create a copy, then click OK.
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Move selected sheets
Io book:

Bookl

(new boo Ir.I -
Bookl

I'T Create a copy I
[ ok |[ concet |

4. Theworksheet will be copied. It will have the same title as the original worksheet, as well
asa version number.

TIP: You can also copy a worksheet to an entirely different workbook. You can select any
workbook that is currently open from the To book: drop-down menu.

‘Meove or Copy <R '
Move selected sheets
To book:

Bookl

[new book]
Bookl

Plus Time xisk

bt

e

D Create a copy

K ] [ Cancel

To move a worksheet

Sometimes you may want to move a worksheet to rearrange your workbook.

1. Select the worksheet you wish to move. The cursor will become a small worksheet icon b3

2. Hold and drag the mouse until a small black arrow appears above the desired location.
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3. Release the mouse. The worksheet will be moved.

To change the worksheet color

You can change aworksheet's color to help organize your worksheets and make your workbook easier

to navigate.

1. Right-click the desired worksheet, and hover the mouse over Tab Color. The Color menu

will appear.

2. Selectthedesiredcolor. Alive preview of the newworksheet color will appear asyou hover
the mouse over different options. In our example, we'll choose Red.

p 3
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L LOCK
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Insert...
Delete
Rename

Move or Copy...

View Code

Protect Sheet...
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bide H EEEENEN

Select All Sheets I I I I I I I I I
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Standard Colors
HE EEEEN

bleinjor
Red
Wy IVIOTE Colors...
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3. The worksheet color will be changed.
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The worksheet color is considerably less noticeable when the worksheet is selected. Select another
worksheet to see how the color will appear when the worksheet is not selected.

34
35
36
37

pulv]

January March | April )

Challenge!

Open an existing Excel workbook.
Insert a new worksheet and rename it.
Delete aworksheet.

Move aworksheet.

Copy a worksheet.

SN

O The Scrolling Buttons

These buttons scroll the display of sheet tabs one at a time or to display the first and last grouping of
sheet tabs and are located to the left of the sheet tabs.

T
8
2!
10 Ctrl+Left click
11
Scroll to the last sheet.
Scroll between
worksheets etk
@_ See all sheets,
January February March {iﬁ

READY SCROLLLOCK 2
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QO The Scroll Bars

Your spreadsheet may frequently have more data than you can see on the screen at once. Click,

hold anddrag the vertical or horizontal scroll bar depending on what part of the page you want
tosee.

Vertical

scrollbar ’

Horizontal
scrollbar

Creating and Opening Workbooks

Excel files are called workbooks. Whenever you start a new project in Excel, you'll need to create a
new workbook. There are several ways to start working with a workbook in Excel 2013. You can
choose to create a new workbook—either with a blank workbook or a predesigned template—or
open an existing workbook.

Create a new blank workbook

1. Select the File tab. Backstage view will appear.

H .
% HOME = INSERT  PAGE LAYOUT
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™ % [Calibri Ju | A A
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Clipboard I« Font M




2. Select New, then click Blank workbook.

3. Anew blank workbook will appear.
Open an existing workbook

Inaddition to creating new workbooks, you'll often need to open a workbook that was previously saved.

1. Navigate to Backstage view, then click Open.

2. Select Computer, and then click Browse.
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3. The Open dialog box will appear. Locate and select your workbook, then click Open.
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O pen

LY

s :—J_. Recent Workibooks
Other Web Locations

|:| Computer

b=

Add & Place

Recent

wWorkbooks

2015 Progect List

LUsage Report
GHOPME = REPCOETS

Lisage Report
ki = REPOERTES

Pluas Tirme
kA= = REPCETS

Lsage
F1: =

Steps
P = Tomm =

38



To pin a workbook
If you frequently work with the same workbook, you can pin it to Backstage view for quick access.
1. Navigate toBackstage view and thenclick Open. Your recently edited workbooks will appear.

2. Hover the mouse over the workbook you wish to pin. A pushpin icon *will appear next to
the workbook. Click the pushpin icon.

Recent Workbooks

E‘ 2015 Project List
M: = Town

ﬂ Usage Report Pin this itern to the list
WHOME = REPORTS

Ei“ Usage Report
M = Town

3. Theworkbook will stay in Recent Workbooks. To unpin a workbook, simply click the pushpin
icon again.

~ TIP:YoucanalsopinfolderstoBackstage viewforquickaccess. FromBackstage view, click
open, then locate the folder you wish to pin and click the pushpin icon.
Compatibility mode

Sometimes you may need to work with workbooks that were created in earlier versions of Microsoft
Excel, such as Excel 2003 or Excel 2000. When you open these kinds of workbooks, they will
appear in Compatibility mode.
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Compatibility mode disables certain features, so you'll only be able to access commands found in
the program that was used to create the workbook. For example, if you open a workbook created
in Excel 2003, you can only use tabs and commands found in Excel 2003.

In order to exit Compatibility mode, you'll need to convert the workbook to the current version
type. However, if you're collaborating with others who only have access to an earlier version of
Excel, it's best to leave the workbook in Compatibility mode so the format will not change.

To convert a workbook

If you want access to all of the Excel 2013 features, you can convert the workbook to the 2013 file
format. Note that converting a file may cause some changes to the original layout of the
workbook.

1. Click the File tab to access Backstage view.

2. Locate and select Convert command.

Info

Employee_Sales
Desktop

E Compatibility Mode

o= Some new features are disabled to prevent problems
when working with previous versions of Office.
Converting this file will enable these features, but

L\\) may result in layout changes.

Protect Workbook

} Contraol what types of changes people can make to
Protect this workbook.
Waorkbook ~

3. TheSave Asdialogboxwillappear. Select the location where youwish to save the
workbook, enter a file name for the presentation, and click Save.

4. The workbook will be converted to the newest file type.

Challenge!

1. Create a new blank workbook.

2. Open-angmsung_wgnkbook_ﬁmm_youmcampute

3. Pin afolder to Backstage view.




Saving and Sharing Workbooks

Whenever you create a new workbook in Excel, you'll need to know how to save it in order to access
and edit it later. As with previous versions of Excel, you can save files locally to your computer. But
unlike older versions, Excel 2013 also lets you save a workbook to the cloud using OneDrive. You can
also export and share workbooks with others directly from Excel.

Save and SaveAs

Excel offers two ways to save a file: Save and Save As. These options work in similar ways, with a
few important differences:

@ Save: When you create or edit a workbook, you'll use the Save command to save your changes.
You'll use this command most of the time. When you save a file, you'll only need to choose a
file name and location the first time. After that, you can just click the Save command to
saveitwith the same name and location.

M Save As: You'll use this command to create a copy of a workbook while keeping the original.
When youuse Save As, you'llneed to choose adifferent name and/or location for the copied
version.

To save a workbook
It's important to save your workbook whenever you start a new project or make changes to an
existing one. Saving early and often can prevent your work from being lost. You'll also need to pay

close attention to where you save the workbook so it will be easy to find later.

1. Locate and select the Save command on the Quick Access Toolbar.

@ =
HOME | INSERT

a6 Euphemia - |10

5 N A

Clipboard Font

2. Ifyou're saving the file for the first time, the Save As pane will appear in Backstage view.

3. You'll then need to choose where to save the file and give it a file name. To save the
workbook to your computer, select Computer, then click Browse. Alternatively, you can click
OneDrive to save the file to your OneDrive.

4. TheSave Asdialog box will appear. Select the location where you wish to save the workbook.
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5. Enter a file name for the workbook, then click Save.
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6. Theworkbook will be saved. You can click the Save command again to save your changes as you
modify the workbook.

Using Save As to make a copy

If you want to save a different version of a workbook while keeping the original, you can create a
copy. Forexample, if you have a file named "Sales Data” you could save it as "Sales Data 2" so you'll be
able to edit the new file and still refer back to the original version.

To do this, you'll click the Save As command in Backstage view. Just like when saving a file for the
first time, you'll need to choose where to save the file and give it a new file name.

AutoRecover

Excel automatically saves your workbooks to a temporary folder while you are working on them. If
you forget to save your changes, or if Excel crashes, you can restore the file using AutoRecover.

To use AutoRecover

1. OpenExcel 2013. If auto-saved versions of afile are found, the Document Recovery pane
will appear.
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2. Click to open an available file. The workbook will be recovered.

=] & -
HOME IMNSERT PAGE!

sy ¥
D g Euphemnia |1 -
By ~
Paste v B I U~ . &
Clipboard Font
Al pd I

Document Recovery

Excel has recovered the following files.
Save the ones you wish to keep.

Available Files

family budget.xlsx [Origin
Version created last time
2/11/2013 3:27 PM

—~=="TIP: Bydefault, Excelautosavesevery 10 minutes. If youare editing aworkbook for less
than 10 minutes, Excel may not create an autosaved version.

If you don't see the file you need, you can browse all autosaved files from Backstage view. Just select
the File tab, click Manage Versions, and then choose Recover Unsaved Workbooks.

Exporting workbooks

By default, Excel workbooks are saved in the .xlsx file type. However, there may be times when you
need to use another file type, such as a PDF or Excel 97-2003 workbook. It's easy to export your
workbook from Excel in a variety of file types.

To export a workbook as a PDF file

Exporting your workbook as an Adobe Acrobat document, commonly known as a PDF file, can be
especially useful if sharing a workbook with someone who does not have Excel. A PDF will make it
possible for recipients to view, but not edit, the content of your workbook.

1. Click the File tab to access Backstage view.

2. Click Export, then select Create PDF/XPS.
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Mew

e Create a PDF/XPS Document
Open _|T;_1 Create PDF/XPS Document /

== Preserves layout, formatting, fonts, and images
Save Content can't be easily changed

l l. Chanae Eile Type Free viewers are available on the wehb
Save As .‘ g P
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Create

Share PDF/XPS

Export

Close

3. The Save As dialog box will appear. Select the location where you wish to export the
workbook, enter a file name, and then click Publish.

=" TIP: By default, Excel will only export the active worksheet. If you have multiple

worksheets and want to save all of them in the same PDF file, click Options in the Save as
dialog box. The Options dialog box will appear. Select Entire workbook, then click OK.

J i | | B

Options (% (5]
Page range
@ All
mize for: @) Standard (publishing ©) Page(s) From: [q =1 Tor (g
online and printing) -
@ Minimum size Publish what
(publishing online) ) Selection

e sheet(s] Table

Options... l o (W
’ Dlgngre print areas

Include non-printing information

Document properties
Document structure tags for accessibility

Tools = [ Publish ][ Ca

PDF options
[7] 150 19005-1 compliant [PDF/A)

QK ] [ Cancel

To export a workbook in other file types

You may also find it helpful to export your workbook in other file types, such as an Excel 97-2003
Workbook if you need to share with people using an older version of Excel, or a .CSV file if you
need a plain-text version of yourworkbook.
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1. Click the File tab to access Backstage view.
Click Export, then select Change File Type.

Select a common file type, then click Save As.

> Ln

The Save As dialog box will appear. Select the location where you wish to export the
workbook, enter a file name, and then click Save.

Challenge!
5. Create a new blank workbook.
6. Use the Save command to save the workbook to your desktop.
7. Save the workbook to OneDrive and invite someone else to view it.
8. Export the workbook as a PDF file.

3. Cell Basics
Whenever you work with Excel, you'll enter information, or content, into cells. Cells are the basic

building blocks of a worksheet. You'll need to learn the basics of cells and cell content to calculate,
analyze, and organize data inExcel.

Understanding Cells

Every worksheet is made up of thousands of rectangles, which are called cells. Acellis theintersection
of a row and a column. Columns are identified by letters (A, B, C), while rows are identified by
numbers (1, 2, 3).

Colum

Row Cell
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Each cell has its own name, or cell address, based on its column and row. In this example, the selected
cell intersects column C and row 5, so the cell address is C5. The cell address will also appear in the
Namebox. Note that a cell's column and row headings are highlighted when the cell is selected.

Cell Address

C5 * I j_l;
A B c D
3
4
5 ) |
| |
5]

You can also select multiple cells at the same time. A group of cells is known as a cell range. Rather
than a single cell address, you will refer to a cell range using the cell addresses of the first and last
cellsin the cell range, separated by a colon. For example, a cell range that included cells A1, A2, A3,
A4, and A5 would be written as A1:A5.

In the images below, two different cell ranges are selected:

o Cellrange A1:A8

LU < - TRACS (R - T 7, A SO TS R S
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o Cellrange A1:B8

To select a cell range

Sometimes you may want to select a larger group of cells, or a cell range.

1. Click, hold, and drag the mouse until all of the adjoining cells you wish to select are highlighted.

2. Release the mouse to select the desired cell range. The cells will remain selected until you

Al

0 e = o U W B =

click another cell in the worksheet.

Cell Content

Anyinformationyouenterintoaspreadsheet will be storedinacell. Eachcell can contain several
different kinds of content, including text, formatting, formulas, and functions.

U Text

Cells can contain text, such as letters, numbers, and dates.

A B C
1 Date Sales % of Total
2 21.02.2015 68 0.89
3 21.02.2016 55 0.63
4 21.02.2017 24 0.57
5 21.02.2018 96 0.66
6 21.02.2019 63 0.42
7 21.02.2020 14 0.56
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O Formatting Attributes
Cellscan contain formattingattributes that change the way letters, numbers, and dates are displayed.
For example, percentagescanappearas0.15o0r 15%. Youcanevenchangeacell'sbackground
color.

O Formulas and Functions
Cellscan contain formulas and functions that calculate cell values. In our example, SUM(B4:B7) adds
the value of each cell in cell range B4:B7 and displays the total in cell B8.

es ~| = I~ —SUM(BABT)
A B E
Date Sales % of Total
21.02.2015 08 0.89
21.02.2016 55 0.63
21.02.2017 34 0.57
21.02.2018 96 0.66
21.02.2019 63 0.42
21.02.2020 14 0.56

To insert content

1. Click a cell to select it.

2. Type contentinto the selected cell, then press Enter on your keyboard. The content will
appear in the cell and the formula bar. You can also input and edit cell content in the
formulabar.

1

<«—— Contentappearsincell
and formulabar
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To delete cell content
1. Select the cell with content you wish to delete.

2. Pressthe Delete or Backspace key on your keyboard. The cell's contents will be deleted.
To delete cells

Thereisanimportant difference betweendeleting the contentof acellanddeletingthe cellitself.
Ifyou delete the entire cell, the cells below it will shift up and replace the deleted cells.

1. Select the cell(s) you wish to delete.
2. Select the Delete command from the Home tab on the Ribbon.

3. The cells below will shift up.

[ : £—F| - S =
EEED Ex g 2 AutoSum %.Y

] Fill -
Insert Delete”Format Sort &
- - - € Clear~ Filter ~
Cells Editing

Delete Cells

Delete cells, rows, columns, or
0 sheets from your workbook.

FYL: To delete multiple rows or
columns at a time, select multiple

rows or columns in the sheet, and
click Delete.

To copy and paste cell content

Excel allows you to copy content that is already entered into your spreadsheet and paste that content
to other cells, which can save you time and effort.

1. Select the cell(s) you wish to copy.

2. Click the Copy command on the Home tab, or press Ctrl+C on your keyboard.
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B E?;*"C”t Calibri -l
B Copy ~
Paste % gl B
- ¥ Format Painter I u -
Clipboard Tu Font
D2 Copy (Ctrl+C) 2

Put a copy of the selection on the
Clipboard so you can paste it

— somewhere else.
1 |Fir

3. Selectthe cell(s) where you wish to paste the content. The copied cells will now have a
dashed box around them.

4. Click the Paste command on the Home tab, or press Ctrl+V on your keyboard.

5. The content will be pasted into the selected cells.

To access more paste options

Youcanalsoaccessadditional pasteoptions, whichareespecially convenientwhenworkingwith cells
that contain formulas orformatting.

™ To access more paste options, click the drop-down arrow on the Paste command.

H ©- & -

FILE HOME = INSERT  PAGE LAYOL
e % Cut
] ER Copy ~

Paste
- ¥ Format Painter ru

Calibri -

Paste P Font
il
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~ TIP: Ratherthan choosingcommands from the Ribbon, you canaccess commands quickly by
right clicking. Simply select the cell(s) you wish to format, then right-click the mouse. A
drop-down menu will appear, where you'll find several commands that are also located on
the Ribbon.

D E F

Friday, March 01, 2017 g
Calibi ~|11 ~|A" &” $ -~ 9% o

X
x BI=O-A-H- Q8
X I
. X Cut I/\\"s
2 Ea Copy
X = .

3 Paste Options:
: et TR T
X ?f.*‘ =
X Paste Special...
X

Insert...

X
i Delete...
X Clear Contents

To drag and drop cells

Rather than cutting, copying, and pasting, you can drag and drop cells to move their contents.
1. Select the cell(s) you wish to move.

2. Hover the mouse over the border of the selected cell(s) until the cursor changes from a
white cross to a black cross with four arrows.

3. Click, hold, and drag the cells to the desired location.

4. Release the mouse, and the cells will be dropped in the selected location.

To use the fill handle

There may be times when you need to copy the content of one cell to several other cells in
your worksheet. You could copy and paste the content into each cell, but this method would be
very time consuming. Instead, you can use the fill handle to quickly copy and paste content to
adjacent cells in the same row orcolumn.

1. Select the cell(s) containing the content you wish to use. The fill handle will appear as a
small square in the bottom-right corner of the selected cell(s).
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!

Thefillhandle

2. Click, hold, and drag the fill handle until all of the cells you wish to fill are selected.

A B €
1 |x X
2 Ix X 1
: 2
4
3
(5]
7
8
2!
10
11 £
12
13

3. Release the mouse to fill the selected cells.

To continue a series with the fill handle

The fill handle can also be used to continue a series. Whenever the content of a row or column
follows a sequential order, like numbers (1, 2, 3) or days (Monday, Tuesday, Wednesday), the fill
handle can guess what should come next in the series. In many cases, you may need to select
multiple cells before using the fill handle to help Excel determine the series order. In our example
below, the fillhandleisused to extend a series of dates in a column.
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A B C
Monday
Tuesday 1

Sunday

=l @ | LN b= Wk

Find and Replace

When working with a lot of data in Excel, it can be difficult and time consuming to locate
specific information. You can easily search your workbook using the Find feature, which also allows
you to modify content using the Replace feature.

To find content

1. From the Home tab, click the Find and Select command, then select Find... from the drop-

down menu.
z;lutDSum - A
_ Al i
Fill = ,
Sort & [ Find &
¥ Clear~ Filter = Select =
E# Find.
2. Replace..
= GoTo..
o
Q Go To Special...

2. The Find and Replace dialog box will appear. Enter the content you wish to find.

3. Click Find Next. If the content is found, the cell containing that content will be selected.
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A

Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday

(I -ICN - T, R S TR N R T

[ R SO ST
B lw N = o

Find and Replace
Find Replace
Find what | Friday [~]
FindAl | [ Eindnext | | close |

4. Click Find Next to find further instances or Find All to see every instance of the search term.

5. When you are finished, click Close to exit the Find and Replace dialog box.

—~=_TIP: You can also access the Find command by pressing Ctrl+F on your keyboard.

—~=_TIP: Click Options to see advanced search criteria in the Find and Replace dialog box.

Find and Replace

Find | Replace

[ 7 el

Find what:

Search:

Look in:

within: | v |

By Rows

Formulas IEI

Friday

|Z| | Mo Format Set | [ Farmat... v]

D Match case
IEI |:| Match entire cell contents

To replace cell content

| Findan | [ Findwext | |

Close

I

At times, you may discover that you've repeatedly made a mistake throughout your workbook (such
as misspelling someone's name), or that you need to exchange a particular word or phrase for

another. You can use Excel's Find and Replace feature to make quick revisions.
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1. Fromthe Hometab, click the Find and Select command, then select Replace... from the
drop- down menu.

2. TheFindandReplace dialog box will appear. Type the text youwish tofindin the Find what:
field.

Type the text you wish to replace it with in the Replace with: field, then click Find Next.
If the content is found, the cell containing that content will be selected.

Review the text to make sure you want to replace it.

o o ~ w

If you wish to replace it, select one of the replace options:
o Replace will replace individual instances.

o Replace All will replace every instance of the text throughout the workbook. In our example,
we'll choose this option to save time.

7. Adialogboxwill appear, confirming the number of replacements made. Click OK to continue.
8. Whenyou are finished, click Close to exit the Find and Replace dialog box.

Challenge!

1. Open an existing Excel 2013 workbook.

Select cell D3. Notice how the cell address appears in the Name box and its content appears
in both the cell and the Formula bar.

Select a cell, and try inserting text and numbers.

Delete a cell, and note how the cells below shift up to fill in its place.

Cut cells and paste them into a different location.

Try dragging and dropping some cells to other parts of the worksheet.

Use the fill handle to fill in data to adjoining cells both vertically and horizontally.
Use the Find feature to locate content in your workbook.

N

© N o ok w

4. Formatting Cells

All cell content uses the same formatting by default, which can make it difficult to read a
workbook with a lot of information. Basic formatting can customize the look and feel of your
workbook, allowing you to draw attention to specific sections and making your content easier to
view and understand. You can also apply number formatting to tell Excel exactly what type of data
you’re using in the workbook, such as percentages (%), currency ($), and so on.
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Font Formatting

To change thefont

By default, the font of each new workbook is set to Calibri. However, Excel provides a variety of
other fonts you can use to customize your cell text. In the example below, we'll format our title
cell to help distinguish it from the rest of the worksheet.

1.
2.

4.

Select the cell(s) you wish to modify.

Click the drop-down arrow next to the Font command on the Home tab. The Font drop-
down menu will appear.

Select the desired font. A live preview of the new font will appear as you hover the mouse
over different options.

B2 - - £ Bz_a
G -1 | A A $ - % )
Al sr=b-la-E-gae F

The text will change to the selected font.

—~="TIP: When creating a workbook in the workplace, you'll want toselect a font thatiseasy to
read.

Along with Calibri, standard reading fonts include Cambria, Times New Roman, and Arial.

To change the font size

1.
2.

4.

Select the cell(s) you wish to modify.

Click the drop-down arrow next to the Font Size command on the Home tab. The Font Size
drop- down menu will appear.

Select the desired font size. A live preview of the new font size will appear as you hover
the mouse over different options.

The text will change to the selected font size.

# TIP: You can also use the Increase Font Size and Decrease Font Size commands or enter a aom

font size using your keyboard.
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Entering acustom
font size

-

Increase and
Decrease Font
Sizecommands

To change the font color
1. Select the cell(s) you wish to modify.

2. Click the drop-down arrow next to the Font Color command on the Home tab. The Color
menu will appear.

3. Selectthedesiredfontcolor. Alive previewof the newfontcolorwillappearasyouhover
the mouse over differentoptions.

10ME INSERT PAGE LAYOUT FORM

Calibri -ln || = =8 e
B U= AN |= ==K~
.| - | == | 8-
Font | ] Automatic
- | oz Theme Colors
' H EEEEEEE
B
E ..||||||I||
Standard Colors
L EEEEN
vy More Colors...

4. The text will change to the selected font color.

To use the Bold, Italic, and Underline commands
1. Select the cell(s) you wish to modify.

2. Click the Bold (B), Italic (/), or Underline (U) command on the Home tab. In our example,
we'll make the selected cells bold.
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I Cut - - =

Georgia 118 | A A = =
ERiCopy ~  pr—
¥ Format Painter BI})I U-Jii- O-A- ===
Clipboard P Font Fa
Bold (Ctri+B)
Make your text bold.
A B C

3. The selected style will be applied to the text.

~~ TIP:YoucanalsopressCtrl+Bonyourkeyboardtomakeselected textbold, Ctrl+Itoapply
idsand Ctrl+U to apply an underline.

Text Alignment

By default, any text entered into your worksheet will be aligned to the bottom-left of a cell. Any
numbers will be aligned to the bottom-right of a cell. Changing the alignment of your cell
content allows you to choose how the content is displayed in any cell, which can make your cell
content easier toread.

To change horizontal text alignment
1. Select the cell(s) you wish to modify.

2. Selectoneofthethreehorizontalalighment commandsonthe Home tab. Inourexample,
we'll choose Center Align.

w - =3 Wrap Text

I
il
i
¥

e 3= [ Merge & Center ~

Alignment Fa
Center

7Llog
Center your content.

B

3. The text willrealign.
To change vertical text alignment
1. Select the cell(s) you wish to modify.

2. Select one of the three vertical alignment commands on the Home tab. In our example,
we'll choose Middle Align.
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= EL}E L =¢ Wrap Text
=== & = [ MergesiCenter ~
Alignment P
Middle Align

ilog L
Align text so that it is centered
B between the top and bottorn of the
cell.

3. The text willrealign.

Cell borders and fill colors

Cell borders and fill colors allow you to create clear and defined boundaries for different sections of your
worksheet.

To add a border
1. Select the cell(s) you wish to modify.

2. Clickthe drop-down arrow next to the Borders command on the Home tab. The Borders
drop- down menu will appear.

HOME | INSERT PAGE LAYOUT F
S |calibri -l || F=BEEr
3+ | B T U- A A =E==E

e Dy A~ e B

|| Borders
4 Bottom Border

Top Border

Left Border

Right Border

i Mo Border

FH Al Borders
Outside Borders
Thick Box Border

3. Select the border style you want to use.
4. The selected border style will appear.

—~="TIP: Youcandraw borders and change the line style and color of borders with the Draw
Bxtools at the bottom of the Borders drop-down menu.
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Draw Borders
™ Draw Border
E# Draw Ecrcler%ricl

Erase Barder

[# Line Color 3

Line Style L

HH Meore Borders...

To add a fill color
1. Select the cell(s) you wish to modify.

2. Click the drop-down arrow next to the Fill Color command on the Home tab. The Fill Color
menu will appear.

3. Select thefill color youwant to use. A live preview of the new fill color will appear as you
hover the mouse over different options. In our example, we'll choose Light Green.

HOME IMSERT PAGE LAYOUT

Calibri -ln -||==BEE
/BT U- A =E==E

B . RS A - &= = F-
F] Theme Colors

E I"
__GNANEREEEE

list Standard Colors
| B | EEEENR
Mo Fill
Light Green

¥y More Comorss

4. The selected fill color will appear in the selected cells.
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Cell styles

Rather than formatting cells manually, you can use Excel's predesigned cell styles. Cell styles are a
quick way to include professional formatting for different parts of your workbook, such as titles and
headers.

To apply a cell style
1. Select the cell(s) you wish to modify.

2. Clickthe CellStylescommand onthe Hometab, then choose the desiredstyle from the drop-

down menu.
| B 58 = Bx [ | ZAdesum - Ay i
Laf =’ ) == (== B TF\[" A
» %9 % Conditional Formatas | Cell Insert Delete Format &~ Sort & Find &
~ | Formatting~ Table- Styles~ b - - < Clear~ Filter ~ Select ~

Good, Bad and Neutral

Normal Bad Good Neutral

Output Warning Text

3. The selected cell style will appear.

Data and Model

== TIP: Applyingacellstylewillreplaceanyexistingcell formattingexcept fortext
alignment. You may not want to use cell styles if you've already added a lot of
formatting to your workbook.

Formatting text and numbers

One of the most powerful tools in Excel is the ability to apply specific formatting for text and
numbers. Instead of displaying all cell content in exactly the same way, you can use formatting
to change the appearance of dates, times, decimals, percentages (%), currency ($), and much
more.

To apply number formatting
1. Select the cells(s) you wish to modify.

2. Click the drop-down arrow next to the Number Format command on the Home tab. The
Number Formatting drop-down menu will appear.

3. Select the desired formatting option.

4. The selected cells will change to the new formatting style.
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Generalis thedefault formatforanycell.
Whenyouenteranumberintothecell,
Excel will guess the number format that is
most appropriate.

ABC
—*123

12

Currency formatsnumbersascurrency __,,

with a currency symbol. =1
iZ2

=1
=t

Short Date formatsnumbers I

as M/D/YYYY. 1
LongDate formatsnumbersas ==

Weekday, Month DD, YYYY. ~— > O

&P
0
Ly
10

ABC

Percentage formats numberswith
decimal placesand the percent sign.

Scientific formats numbers
in scientific notation.

You can easily customize any format in

More Number Formats. —

Challenge!

Add a border to a cell range.
Change the fill color of a cell range.

No gk LDN -~

Mare Mumber Formats...

Open an existing Excel 2013 workbook.

Select a cell and change the font style, size, and color of the text.
Apply bold, italics, or underline to a cell.

Try changing the vertical and horizontal text alignment for some cells.

General
Mo specific format

Mumber Number formats numbers
lict with decimal places.
|
Currency
list

Accounting formats numbers as monetary
Accounting o valueslike the Currency format, butitalso

list aligns currency symbols and decimal

placeswithin columns.
Short Date
list
Long Date
list
Time Time formats numbersas HH/MM/SS
list and notes AM or PM.

[
Percentage
list

Fraction formats numbers as fractions
Fraction 4—— separated by the forward slash.
list -
Scientific
list

Text formats numbers as text, meaning
Text <4— thatwhatyouenterintothe cell will
list appearexactlyasitwasentered.

Try changing the formatting of a number.
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5. Modifying Columns, Rows and Cells

By default, every row and column of a new workbook is always set to the same height and width.
Excel allows you to modify column width and row height in different ways, including wrapping text
and merging cells.

To modify column width

1. Position the mouse over the column line in the column heading so the white cross irbecomes
a double arrow .

D18 ~ |
Fi¥ B =
First Name Last Name

SN AE W N R

2. Click, hold, and drag the mouse to increase or decrease the column width.
3. Release the mouse. The column width will be changed.

—~=—_TIP: If you see pound signs (#######) in a cell, it means that the column is not wide
enough to display the cell content. Simply increase the column width to show the cell
content.

To AutoFit column width

The AutoFit feature will allow you to set a column’s width to fit its content automatically.

1. Position the mouse over the column line in the column heading so the white cross Lbecomes
a double arrow *P*.

2. Double-click the mouse. The column width will be changed automatically to fit the content.

~ TIP: You can also AutoFit the width for several columns at the same time. Simply select the
anmsyou would like to AutoFit, then select the AutoFit Column Width command from the
Format drop- down menu on the Home tab. This method can also be used for Row height.
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IC Row Height...

AutoFit Row Height

Column Width...
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AutoFit Column Width
Default Width...

To modify row height
1. Position the cursor over the row line so the white cross 1rbecomes adouble arrow .
2. Click, hold, and drag the mouse to increase or decrease the row height.

3. Release the mouse. The height of the selected row will be changed.

To modify all rows or columns

Rather than resizing rows and columns individually, you can modify the height and width of every row
and column at the same time. This method allows you to set a uniform size for every row and
columninyour worksheet.

1. Locate and click the Select All button just below the formula bar to select every cell in
the worksheet.

2. Position the mouse over a row line so the white cross irbecomesadoublearrow +.
3. Click, hold, and drag the mouse to increase or decrease the row height.

4. Release the mouse when you are satisfied with the new row height for the worksheet.
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Inserting, deleting, moving, and hiding rows and columns

After you've been working with a workbook for a while, you may find that you want to insert new

columns or rows, delete certain rows or columns, move them to a different location in the
worksheet, or even hide them.

To insert rows

1. Select the row heading below where you want the new row to appear.

2. Click the Insert command on the Home tab.

P & xE 24y M

Cell Insert Delete Farmat Sort & Find &
Styles ~ = M - — 7 Filter~ Select -
Cells Editing
Insert Cells

Add new cells, rows or columns to
your workbook.

F¥l: To insert multiple rows or
columns at a time, select multiple
rows or columns in the sheet, and
click Insert.

0 Tell me more

3. The new row will appear above the selected row.

= TIP: Wheninserting new rows, columns, or cells, you will see the Insert Optionsbutton <
ned¢ bthe inserted cells. This button allows you to choose how Excel formats these cells. By
default, Excel formats inserted rows with the same formatting as the cells in the row

above. Toaccess more options, hover your mouse over the Insert Options button, then click
the drop-down arrow.

¥ .

Format Same As Left

0 Format 5ame As Right
O Clear Formatting
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To insert columns
1. Select the column heading to the right of where you want the new column to appear.

2. Click the Insert command on the Home tab.

2 B A 20

Cell Insert Delete Format Sort & Find &
Styles + M - - “— 7 Filter = Select~
Cells Editing
Insert Cells

Add new cells, rows or columns to
your workbook.

FYl: To insert multiple rows or
columns at a time, select multiple
rows or columns in the sheet, and
click Insert.

9 Tell me more

3. The new column will appear to the left of the selected column.

~="TIP: Wheninserting rows and columns, make sure you select the entire row or column by

dikgthe heading. If youselect only acellin the row or column, the Insert command will only
inserta new cell.

To delete rows
It's easy to delete any row that you no longer need in your workbook.
1. Select the row(s) you want to delete.

2. Click the Delete command on the Home tab.

D %ﬂ Eﬁi ZT%Y i

-

Cell Insert Delete Format Sort & Find &
Styles - b E = “= 7 Filter = Select~
Cells Editing

Delete Cells

Delete cells, rows, columns, or
H sheets from your workbook,

F¥l: To delete multiple rows or
columns at a time, select multiple
rows or columns in the sheet, and
click Delete,
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3. The selected row(s) will be deleted, and the rows below will shift up.
To delete columns
1. Select the columns(s) you want to delete.

2. Click the Delete command on the Home tab.

0 & Eﬁi z:%Y %

Cell Insert Delete Format Sort & Find &
Styles - = E = — 7 Filter~ Select -
Cells Editing

Delete Cells

Delete cells, rows, columns, or
H sheets from your workbook,

F¥l: To delete multiple rows or
columns at a time, select multiple
rows ar columns in the sheet, and
click Delete,

3. Theselected columns(s) will be deleted, and the columns to the right will shift left.

—~=="TIP: It's important to understand the difference between deleting a row or column
and srdclearing its contents. If you want to remove the content of a row or column without
causing others to shift, right-click a heading, then select Clear Contents from the drop-
down menu.

X Cut
E® Copy
0y Paste Options:

o

=4 =
Paste Special...
Insert...

Delete...

Clear Contents
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To move a row or column
Sometimes you may want to move a column or row to rearrange the content of your worksheet.

1. Select the desired column heading for the column you wish to move, then click the Cut
command on the Home tab or press Ctrl+X on your keyboard.

2. Select the column heading to the right of where you want to move the column. For example, if
you want to move a column between columns B and C, select column C.

3. Clickthelnsertcommandonthe Hometab, thenselect Insert Cut Cells from the drop-down menu.

3 M
- E AutoSum -
_...J €00 oOX g

L B B ] Fill -
Cell Inzert Delete Format
Styles - & 5 = ¥ Clear~
Eﬂﬂ Insert Cut Cells Editir
UM Tnsert Sheet Columns
K &

Q Inzert Sheet

4. The columnwill be moved to the selected location, and the columns to the right will shift right.

—~="TIP: You can also access the Cut and Insert commands by right-clicking the mouse and
selecting the desired commands from the drop-down menu.

To hide and unhide a row or column

Attimes, you maywant tocompare certainrowsor columns without changing the organization of
your worksheet. Excel allows you to hide rows and columns as needed.

1. Select the column(s) you wish to hide, right-click the mouse, then select Hide from the
formatting menu.
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2. The columnswillbe hidden. The green columnlineindicates the location of the hidden columns.

Green
column line

st Name | Friday, March 08, 2013
Heidi

3. Tounhide the columns, select the columns to the left and right of the hidden columns (in
other words, the columns on both sides of the hidden columns).

4. Right-clickthe mouse, thenselect Unhide from the formatting menu. The hidden columns
will reappear.

Wrapping text and merging cells

Whenever you have too much cell content to be displayed in a single cell, you may decide to wrap the
text ormerge the cellrather thanresizingacolumn. Wrapping the text willautomatically modify a
cell's row height, allowing cell contents to be displayed on multiple lines. Merging allows you to
combine a cell with adjacent, empty cells to create one large cell.

1. Select the cells you wish to wrap.

2. Select the Wrap Text command on the Home tab.
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3. The text in the selected cells will be wrapped.

—~==_TIP: Click the Wrap Text command again to unwrap the text.

To merge cells using the Merge & Center command
1. Select the cell range you want to merge together.

2. Select the Merge & Center command on the Home tab.

3. The selected cells will be merged, and the text will be centered.

To access more merge options

Click the drop-down arrow next to the Merge & Center command on the Home tab. The Merge drop-
down menu will appear. From here, you can choose to:

e Merge & Center: Merges the selected cells into one cell and centers the text
o Merge Across: Merges the selected cellsinto larger cells while keeping each row separate
o Merge Cells: Merges the selected cells into one cell, but does not center the text

o Unmerge Cells: Unmerges selected cells

Merge & Center -
|| Merge & Center
Merge Across

Merge Cells

B HH A A

Unrnerge Cells
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Challenge!

Open an existing Excel 2013 workbook.

Modify the width of a column.

Insert a column between column A and column B, then insert a row between row 3 and row 4.
Delete a column or a row.

Move a column or row.

Try using the Text Wrap command on a cell range.

Try merging some cells together.

No ok wdD -~

6. Formulas and Functions

Oneof themost powerful featuresin Excelis theability tocalculate numericalinformationusing
formulas.

Simple Formulas

Just like a calculator, Excel can add, subtract, multiply, and divide. In this lesson, we'll show you
how to use cell references to create simple formulas.

Mathematical operators

Excelusesstandard operators for formulas, suchasaplussignforaddition (+), aminussignfor
subtraction (-), an asterisk for multiplication (*), a forward slash for division (/), and acaret ()
forexponents.

Addition

Subtraction

Multiplication

Division

Exponents

All formulas in Excel must begin with an equals sign (=). This is because the cell contains, or is equal
to, the formula and the value it calculates.
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Understanding cell references

While you can create simple formulas in Excel manually (for example, =2+2 or =5*5), most of the time
you will use cell addresses to create a formula. This is known as making a cell reference. Using cell
references will ensure that your formulas are always accurate because you can change the value of
referenced cells without having to rewrite the formula.

' SUM -
A B
1| 10l The formula in cell A3
i ) refers to the value in cell A1
plus the value in cell A2
3 |=n1+ad]
e i :
; - The formula calculates
A B and displays the answer
10

to the equation A1 plus A2

i

By combining a mathematical operator with cell references, you can create a variety of simple
formulas in Excel. Formulas can also include a combination of cell references and numbers, as in
the examples below:

=Al1+A2 Adds cells Al and A2

=C4-3 Subtracts 3 from cell C4

=E7/)4 Divides cell E7 by )4

=N10¥1.05 Multiplies cell N10 by 1.05

=R572 Finds the square of cell RS
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To create aformula
1. Select the cell that will contain the formula.

2. Type the equals sign (=). Notice how it appears in both the cell and the formula bar.

v Jx || -owo:
i D E
i! 45& Formulawillappearin
2 — boththecellandthe
=D1+02 | *
formula bar.

1. Type the cell address of the cell you wish to reference first in the formula: cell D1 in our
example. A blue border will appear around the referenced cell.

2. Typethe mathematical operatoryouwish touse. Inourexample, we'll type the additionsign (+).

3. Type the cell address of the cell you wish to reference second in the formula: cell D2 in
our example. A red border will appear around the referenced cell.

4. PressEnteronyourkeyboard. The formula will be calculated, and the value will be displayedin
the cell.

—~—_TIP: If the result of a formula is too large to be displayed in a cell, it may appear
as mmbigns (#######) instead of a value. This means that the column is not wide enough to
display the cell content. Simply increase the column width to show the cell content.

Modifying values with cell references

The true advantage of cell references is that they allow you to update data in your worksheet
without having to rewrite formulas.

—~=—_TIP: Excel will not always tell you if your formula contains an error, so it's up to you to
checkddyour formulas.
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To create a formula using the point-and-click method

Rather than typing cell addresses manually, you can point and click on the cells you wish to include in
your formula. This method can save a lot of time and effort when creating formulas. In our
example below, we'll create a formula to calculate the cost of ordering several boxes of plastic
silverware.

1. Select the cell that will contain the formula. In our example, we'll select cell D3.

D3 - fe
A E C D E
Paper Supply Inventory Orders
2 Item Quantity | Price Per Unit| Total Cost
3 | Plastic Silverware (box of 100) 9 $8.75 o
4 |Napkins (box of 250) 12 $2.59
5 Plates (box of 50) 6 $14.25
6 |Cups (box of 75) 10 $11.99
7 Total
a

2. Type the equals sign (=).

3. Select the cell you wish to reference first in the formula: cell B3 in our example. The cell
address will appear in the formula, and a dashed blue line will appear around the
referencedcell.

B3 - X « K || =B3
A B & D E
Paper Supply Inventory Orders
2 Item Quantity | Price Per Unit|Total Cost
3 |Plastic Silverware (box of 100) ¢ 91 $8.75 |=B3
4 |Napkins (box of 250) 12 $2.59
5 | Plates (box of 50) 6 $14.25
& |Cups (box of 75) 10 $11.99
7 [Total

8

4. Type the mathematical operator you wish to use. In our example, we'll type the multiplication
sign (*).
5. Selectthecellyouwishtoreferencesecondinthe formula: cellC3inourexample. Thecell

address will appearin the formula, and a dashed red line will appear around the
referenced cell.

74



c3 - > v & =B3*C3

A B C D E
Paper Supply Inventory Orders
2 Item |O,uantitg Price Per UniE Total Cost
3 |Plastic Silverware (box of 100) | 9 oo §8.75 1=B3*C3
4 |Napkins (box of 250) 12 $2.59
5 |Plates (box of 50) 6 $14.25
& Cups (box of 75) 10 $11.99
7 [Total
8

6. PressEnteronyourkeyboard. The formulawill be calculated, and the value will be displayedin

the cell.
D3 - £ || =B3*c3
A B C D E
Paper Supply Inventory Orders
] Item Quantity | Price Per Unit | Total Cost
3 |Plastic Silverware (box of 100) 9 $8.75 | S$78.75
2 |Napkins (box of 250) 12 $2.59
5 | Plates (box of 50) 6 $14.25
& Cups (box of 75) 10 $11.99
7 [Total

8

Formulascanalsobe copiedtoadjacent cellswiththefillhandle, whichcansavealotof timeand
effort if you need to perform the same calculation multiple times in a worksheet.

To edit aformula

Sometimes you may want to modify an existing formula. Inthe example below, we've entered an
incorrect cell address in our formula, so we'll need to correct it.

1. Select the cell containing the formula you wish to edit.

2. Clickthe formulabar to edit the formula. You can also double-click the cell to view and
edit the formula directly within the cell.

3. Aborder will appear around any referenced cells.

4. When finished, press Enter on your keyboard or select the Enter command ¥ in the formula bar.
5. The formula will be updated, and the new value will be displayed in the cell.

—~="TIP: If you change your mind, you can press the Esc key on your keyboard or click the

Gecommand in the formula bar to avoid accidentally making changes to your
formula.
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—~=="TIP: To show all of the formulas in a spreadsheet, you can hold the Ctrl key and press
peaccent). The grave accent key is usually located in the upper-left corner of the keyboard.
You can press Ctrl+" again to switch back to the normal view.

Challenge!

Open an existing Excel workbook.

Create a simple addition formula using cell references.
Try modifying the value of a cell referenced in a formula.
Try using the point-and-click method to create a formula.
Edit a formula using the formula bar.

a ko=

Complex Formulas

A simple formula is a mathematical expression with one operator, such as 7+9. A complex formula
has more than one mathematical operator, such as 5+2*8. When there is more than one
operation in a formula, the order of operations tells Excel which operation to calculate first. In
order to use Excel to calculate complex formulas, you will need to understand the order of
operations.

Order of operations

Excel calculates formulas based on the following order of operations:
1. Operations enclosed inparentheses

Exponential calculations (32, for example)

Multiplication and division, whichever comes first

e

Addition and subtraction, whichever comes first

Creating complex formulas

In the example below, we will demonstrate how Excel solves a complex formula using the order
of operations. Here, we want to calculate the cost of sales tax for an invoice. To do this, we'll
write our formula as =(D2+D3)*0.075 in cell D4. This formula will add the prices of our items
together and then multiply that value by the 7.5% tax rate (which iswritten as 0.075) to calculate
the cost of sales tax.
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SUM i X « fr| =(p2D3)*0.075

A B C D
' Menu ltem Price Quantity Total
2 [ltem1 $2.29 20 $45.80
3 |ltem 2 $2.29 30 $68.70
« T T e =(02403)*0.075
5 Total|

—~=_TIP: It is especially important to enter complex formulas with the correct order of
operations. Otherwise, Excel will not calculate the results accurately. In our example, if the
parentheses are not included, the multiplication is calculated first and the result is
incorrect. Parentheses are the best way to define which calculations will be performed
first in Excel.

Challenge!

1. Open an existing Excel workbook.
2. Create a complex formula that will perform addition before multiplication.

Relative and Absolute Cell References

There are two types of cell references: relative and absolute. Relative and absolute references
behave differently when copied and filled to other cells. Relative references change when a formula
is copied to another cell. Absolute references, on the other hand, remain constant, no matter where
they are copied.

Relative cell references

By default, all cell references are relative references. When copied across multiple cells, they change
based on the relative position of rows and columns. For example, if you copy the formula =A1+B1 from
row 1 to row 2, the formula will become =A2+B2. Relative references are especially convenient
wheneveryouneed to repeat the same calculation across multiple rows or columns.

To create and copy a formula using relative references

In the following example, we want to create a formula that will multiply each item'’s price by the
quantity. Rather than creating a new formula for each row, we can create a single formula in cell D2
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and then copy
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ittothe other rows. We'll use relative references so the formula correctly calculates the total for
each item.

1. Select the cell that will contain the formula. In our example, we'll select cell D2.

2. Enter the formula to calculate the desired value. In our example, we'll type =B2*C2.

1 Item | Prie

2 |ltem 1

3 |ltem 2 54.00 2
4 |ltem 3 56.00 1
5 |item 4 43.00

& |Item5 42.00 5
7 |Item 6 43.00 3
8 |tem7 52.00 2
9 |ltem & 51.00 B
10 |Item 9 49.00 2
11 |Item 10 47.00 5
12 Total

3. Press Enter on your keyboard. The formula will be calculated, and the result will be
displayed in the cell.

4. Locatethefillhandleinthe lower-right cornerof the desiredcell. Inourexample, we'll
locatethe fill handle for cell D2.

Thefillhandle
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5. Click, hold, and drag the fill handle over the cells you wish to fill.

Click, hold and drag thefill handle to

copy the formula to adjacent cells
1
2 ‘ltem 1 $2.00 4 $8.00
3 |Item 2 $4.00 2 I
4 |ltem 3 $6.00 1
5 |ltem4 $3.00
6 |ltem5 $2.00 5
7 |ltemB $8.00 3
8 |ltem7 $2.00 3
9 |Iltem 8 $1.00 &
10 |Item 9 $9.00 2 244
11 |Item 10 $7.00 5
12 Total

6. Release the mouse. The formula will be copied to the selected cells with relative references,
and the values will be calculated in each cell.

—~==_TIP: You can double-click the filled cells to check their formulas for accuracy. The
relative dreferences should be different for each cell, depending on their rows.

A B C D
S e e T
2 [tem1 $2.00 4 $8.00
3 |ltem 2 $4.00 2 $8.00
4 [ltem3 $6.00 1 $6.00
5 |ltem4 $3.00 $0.00
6 [items $2.00 sl=a6*Cs|
7 [ltem 6 $8.00 3| $24.00
8 [ltem7 $2.00 3
9 [ltem s $1.00 5
10 [Item 9 $9.00 2
11 |Item 10 $7.00 5
12 Total
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Absolute cell references

There may be times when you do not want a cell reference to change when filling cells. Unlike
relative references, absolute references do not change when copied or filled. You can use an absolute
reference to keep a row and/or column constant.

An absolute reference is designated in a formula by the addition of a dollar sign ($). It can precede
the column reference, the row reference, or both.

SAS2 The column and the row do not change when copied

AS2  The row does not change when copied

SA2 The column does not change when copied

You will generally use the SAS2 format when creating formulas that contain absolute references.
The other two formats are used much less frequently.

~= TIP:Whenwritingaformula, youcanpresstheF4keyonyourkeyboardtoswitchbetween
ietieand absolute cell references. This is an easy way to quickly insert an absolute
reference.

To create and copy a formula using absolute references

Inourexample, we'lluse the 7.5% sales taxratein cell E1 to calculate the sales tax for allitemsin column
D. We'll need to use the absolute cell reference SES1 in our formula. Since each formula is using the
same taxrate, wewant that reference to remain constant when the formulais copied and filled to
othercells in columnD.

1. Select the cell that will contain the formula. In our example, we'll select cell D3.
2. Enterthe formulato calculate the desired value. In our example, we'll type =(B3*C3)*SES1.

3. PressEnteronyourkeyboard. The formula will calculate, and the result will display in the cell.
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A B & D E

1 Sales Tax 7.50%
3 [item1 | $2.00 4 $8.00|=(B3*C3)*3e51]
4 |ltem 2 54.00 2 $8.00

5 |Item 3 56.00 1 $6.00

& |ltem4 53.00 $0.00

7 |ltem5 52.00 5 5$10.00

g8 |ltemb 58.00 3 524.00

9 ltem 7 $2.00 3 $6.00

10 |Item 8 $1.00 B $6.00

11 |Item 9 59.00 2 5$18.00

12 |Item 10 57.00 5 535.00

13 Total

4. Locate the fill handle in the lower-right corner of the desired cell.

5. Release the mouse. The formula will be copied to the selected cells with an absolute
reference, and the values will be calculated in each cell.

Challenge!

1. Open an existing Excel workbook.

2. Create aformula that uses a relative reference. Double-click a cell to see the copied formula
and the relative cellreferences.

3. Create a formula that uses an absolute reference.

Functions

A function is a predefined formula that performs calculations using specific values in a particular
order. Excel includes many common functions that can be useful for quickly finding the sum,
average, count, maximum value, and minimum value for a range of cells. In order to use functions
correctly, you'll need to understand the different parts of a function and how to create arguments
to calculate values and cell references.

Formula =A1+A2+A3+A4+A5+A6+A7+A8
Function =SUM(A1:A8)
The partsof afunction

In order to work correctly, a function must be written a specific way, which is called the syntax. The
basic syntax for a function is an equals sign (=), the function name (SUM, for example), and one
or more arguments. Arguments contain the information you want to calculate.
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"

=SUM(A1:A20)
7
Equalsign I Argument

Function name

Working with arguments

Argumentscanrefertobothindividual cellsandcellrangesand must be enclosed withinparentheses.
You caninclude oneargument or multiple arguments, dependingonthe syntaxrequiredforthe
function.

For example, the function =AVERAGE(B1:B9) would calculate the average of the valuesin the cell
range B1:B9. This function contains only one argument.

COUNTA  ~ X & A || =AVERAGE(B1:E9)
A B c

5

2 8
9

4 7

5 5

6 il

7 2

s 2

g 7

10| =AVERAGE(B1:B9)

Multiple arguments must be separated by acomma. For example, the function =SUM(A1:A3, C1:C2,
E2) will add the values of all the cells in the three arguments.
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SUM i X & fr || =sum(anaAz.crcaEl)

A B C D E F
34 65| | 6
| | | |
21 23|
| | | |
5 56

E{_ 1:C2,E1)|

Lo T ¥, I S I O T

Creating afunction

Excel has a variety of functions available. Here are some of the most common functions you'll use:
e SUM: This function adds all of the values of the cells in the argument.

o AVERAGE: This function determines the average of the values included in the argument.
It calculates the sum of the cells and then divides that value by the number of cells in the

argument.

e COUNT: This function counts the number of cells with numerical data in the argument.
This function is useful for quickly counting items in a cell range.

e MAX: This function determines the highest cell value included in the argument.

o MIN: This function determines the lowest cell value included in the argument.

To create a basic function

In our example below, we'll create a basic function to calculate the average price per unit for a
list of recently ordered items using the AVERAGE function.

1. Select the cell that will contain the function.

2. Type the equals sign (=) and enter the desired function name. You can also select the
desired function from the list of suggested functions that will appear below the cell as
you type. Inour example, we'll type=AVERAGE.
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W00~ | Oh | Wk

10
11
12
13
14
15

16
17

A B C D
Sales Tax
ttem  [price  [Quantity [Total  [Tax
Item 1 52.00 4 $8.00
Item 2 54.00 2 58.00
Item 3 56.00 1 56.00
ltem 4 £3.00 40.00
Item 5 52.00 5 $10.00
Item 6 58.00 3 $24.00
Item 7 52.00 3 56.00
ltem 8 £1.00 & 46.00
Item 9 $9.00 2 518.00
Item 10 57.00 3 $35.00

#) AVERAGEIF
&) AVERAGEIFS

3. Enterthe cellrange for the argumentinside parentheses. In our example, we'll type (D3:D12).

4. PressEnteronyourkeyboard. The functionwillbecalculated, andtheresult willappearinthe

cell.

To create a function using the AutoSum command

The AutoSum command allows you to automatically insert the most common functions into your
formula, including SUM, AVERAGE, COUNT, MIN, and MAX. In our example below, we'll create a
function to calculate the total cost for a list of recently ordered items using the SUM function.

1. Select the cell that will contain the function.

2. Inthe Editing group on the Home tab, locate and select the arrow next to the AutoSum
command and then choose the desired function from the drop-down menu. In our example,

we'll select Sum.

[
= . o

EH H

£—3|

Insert Delete Format

- -

Cells

-

> Sum
Average L‘}
Count Mumbers
Max
Min

More Functions...
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3. The selected function will appear in the cell. If logically placed, the AutoSum command
will automatically select a cell range for the argument. You can also manually enter the
desired cell range into theargument.

SUM i | X & Jx| =sumpapiz)

A B & D

1 Sales Tax

3 |ltem1 $2.00 4 $8.00
4 [item2 $4.00 2 $8.00
5 |ltem 3 $6.00 1 $6.00
6 |ltem4 $3.00 $0.00
7 [items $2.00 5! $10.00
8 items $8.00 3]l $24.00
9 [item 7 $2.00 3 $6.00
10 Item § $1.00 6 $6.00
11 Item 9 $9.00 2l $18.00
12 [item 10 $7.00 54 535.008
13| =SUM(D3:D12)

4. Press Enter on your keyboard.

The FunctionLibrary

While there are hundreds of functions in Excel, the ones you use most frequently will depend on the
type of data your workbooks contains. There is no need to learn every single function, but exploring
some of the different types of functions will be helpful as you create new projects. You can search for
functions by category, such as Financial, Logical, Text, Date & Time, and more from the Function Library
on the Formulas tab.

M To access the Function Library, select the Formulas tab on the Ribbon. The Function Library
will appear.

H® -
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

b Cut Calibri e A X
o ERCopy ~

- =3 Wrap Text

BIU-H- &H-A-

. = &3
% Farmat Painter = Merge & Center

Clipboard [P Font [P Alignment IFt
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FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW

AOZ EERDE R

Insert  AutoSumn Recently Financial Logical Text Date & Lookup & Math &  More
Function = Used = = = = Time~ Referencer Trig~ Functions~

Function Library

Q If you're having trouble finding the right function, the Insert Function command allows
you to search for functions using keywords.

O The AutoSum command allows you to automatically return results for common functions,
like SUM, AVERAGE, and COUNT.

O TheRecently Used command gives youaccess to functions that you have recently worked with.

U The Financial category contains functions for financial calculations like determining a payment (PMT)
or interest rate for a loan (RATE).

O Functionsinthe Logical category check argumentsforavalue or condition. For example, if anorderisover
$50 add $4.99 for shipping, but if it is over $100, do not charge for shipping (IF).

U The Text category contains functions that work with the text in arguments to perform tasks,
such as converting text to lowercase (LOWER) or replacing text (REPLACE).

U TheDate & Time category contains functions for working with dates and time and will return results
like the current date and time (NOW) or the seconds (SECOND).

U The Lookup & Reference category contains functions that will return results for finding and
referencing information. For example, you can add a hyperlink (HYPERLINK) to a cell or return the
value of a particular row and column intersection (INDEX).

U The Math & Trig category includes functions for numerical arguments. For example, you can round
values (ROUND), find the value of Pi (Pl) multiply (PRODUCT), subtotal (SUBTOTAL), and much
more.

U More Functions contains additional functions under categories for Statistical, Engineering,
Cube, Information, and Compatibility.

To insert a function from the Function Library
1. Select the cell that will contain the function.
2. Click the Formulas tab on the Ribbon to access the Function Library.
3. From the Function Library group, select the desired function category.
4. Select the desired function from the drop-down menu.
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FILE HOME IMSERT PAGE LAYOUT

FORMULAS DATA

o2 EE @ EE R

REVIEW VIEW

=] Define Nz

B B S

ol

Insert  AutoSum Recently Financial Logical Text Date & Lockup & Math &  More MName
Function - Used ~ - - ~  Time~ Reference~ Trig~ Functions=  Manager E'Createfrc
Function Library DATE Defined Mam
02 i f\ DATEVALUE
DAy
A B & D G H I

L — DAYS
1 Item Date OrdereDate Receive Delive feeab
2 [item1 1/5/2015  1/26/2015 ki
3 |ltem2 1/9/2015  1/26/2015 EDATE
4 |ltem3 1/5/2015  1/25/2015 EOMONTH
5 Item4 1/5/2015 1/26/2015 HOUR
6 |ltems 1/5/2015  1/23/2015 T
7 |Itemb 1/5/2015  1/26/2015
g |ltem7 1/5/2015  1/26/2015 MIKUIE
9 |ltem8 1/7/2015  1/15/2015 MONTH
10 |Item 9 1/6/2015 1/6/2015 NETWORKDAYS
11 |Item 10 1/6/2015  1/8/2015 NETWORKDAYSINTL
12 now | METWORKDAYS(start_date,end_date,holidays)
13
= secomn| Returns the number of whole workdays between

two dates.
TIME

5. TheFunction Arguments dialog boxwillappear. From here, you'll be able toenter orselect

the cells that will make up the arguments in the function.

A B C D E F G H I
1 Item Date Ordere Date Receive Delivery Time
2 |Item 1 1/5/2015 1f26f2015|AYS{B2,C2]- .l
3 |ltem 2 1/9/2015 1/26/2015
£ lten Function Arguments @
5 |Iten
& |Iten NETWORKDAYS
7 |Iten Start_date E2 = 42009
8 |Iten End_date | C3| = 420303694
9 |lten Halidays
10 [Iten|

= 16

11 Iter Returns the number of whole workdays between two dates.
12
= 1 End_date is a serial date number that represents the end date.
14
15
16 Formula result = 16
17 Help on this function oK l [ Cancel
18

6. When you're satisfied with the arguments, click OK.

7. The function will be calculated, and the result will appear in the cell.




Like formulas, functions can be copied to adjacent cells. Hover the mouse over the cell that contains
the function, then click, hold, and drag the fill handle over the cells you wish to fill. The function will
be copied, and values for those cells will be calculated relative to their rows or columns.

D2 i Jfr | =NETwORKDAYS(B2,C2)
A B C D E

1 ltem Date Ordere Date Receive Delivery Time
2 |ltem 1 1/5/2015  1/26/2015 16
3 |ltem 2 1/9/2015  1/26/2015 12
4 |Item 3 1/5/2015  1/25/2015 S
5 |ltem 4 1/5/2015  1/26/2015 16
6 |ltem 5 1/5/2015  1/23/2015 15
7 |ltem 6 1/5/2015  1/26/2015 16
8 |ltem 7 1/5/2015  1/26/2015 16
9 |ltem 8 1/7/2015  1/15/2015

10 |Item 9 1/6/2015 1/6/2015 1
11 |Item 10 1/6/2015 1/8/2015 3

-
P2
[

The Insert Function command

If you're having trouble finding the right function, the Insert Function command allows you to search
for functions using keywords. While it can be extremely useful, this command is sometimes a little
difficult to use. If youdon't have much experience with functions, you may have more success browsing
the Function Library instead. For more advanced users, however, the Insert Function command can be
apowerfulway to find a function quickly.

To use the Insert Function command

1. Select the cell that will contain the function.
Click the Formulas tab on the Ribbon, then select the Insert Function command.
The Insert Function dialog box will appear.

Type a few keywords describing the calculation youwant the function to perform, then click Go.

o &~ w0 DN

Review the results to find the desired function, then click OK.
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FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW

2 RIEREODERE R E

Insert  AutoSum Recently Financial Logical Text Date & Lookup & Math 8  More
Function = Used ~ . = *  Time~ Reference~ Trig= Functions=
Function Library

NETWO Insert Function @

Search for a function:

G
count cells Go
1 ltem
2 |Item Or select a category: | Recommended E
3 [Item

Select a function:

COUNT -
Item| | counmF E
Item COUNTA F=
COUNTIFS

4 |ltem

5

6

7 |ltem| | COUNTELANK
8

9

ltem| |DCOUNTA

FRECQIUENCY il
COUNTA(valuel,value2,...)

10 |ltem Counts the number of cells in a range that are not empty.

11 {Item

Item

Help on this function oK ][ Cancel

6. The Function Arguments dialog box will appear.
7. When you're satisfied, click OK.

8. The function will be calculated, and the result will appear in the cell.

Challenge!

1. Open an existing Excel workbook.

2. Create afunction that contains one argument. If you're using the example, use the SUM
function in cell B16 to calculate the total quantity of items ordered.

3. Use the AutoSum command to insert a function.

4. Explore the Function Library, and try using the Insert Function command to search for
different types of functions.
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Excel Formulas You Should Definitely Know
1. SUM
Formula: =SUM(5, 5) or =SUM(A1, B1) or =SUM(A1:B5)

The SUM formula does exactly what you would expect. It allows you to add 2 or more numbers
together. You can use cell references as well in this formula.

2. COUNT
Formula: =COUNT(A1:A10)

The count formula counts the number of cells in a range that have numbers in them.

A B C D
i 1 Formula Result 9
2 2 Formula =COUNT(A1:A10)
3 3
4 a4
5 5
5] 6
7 7
g 8
9 |doesn't work with text

10 10

It only counts the cells where there are numbers.

3. COUNTA
Formula: =COUNTA(A1:A10)

Counts the number of non-empty cells in a range. It will count cells that have numbers and/or any other
characters in them.

The COUNTA Formula works with all data types.
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A B C D

1 1 Formula Result 10
2 & Formula =COUNTA({AL:A10)
3 3

4 4

5 5

& ]

7 7

8 a8

9 |This works with text

10 10

It counts the number of non-empty cells no matter the data type.
4. LEN
Formula: =LEN(A1)

The LEN formula counts the number of characters in a cell. This includes spaces!

.} B c D
1 |1 love Excel Formula Result 12
2 |lloveExcel Formula =LEM[AL)
4 Formula Result 10
5 Formula =LEM[AZ)

Notice the difference in the formula results: 10 characters without spaces in between the words, 12
with spaces between thewords.

5. VLOOKUP
Formula: =VLOOKUP(lookup_value, table_array, col_index_num, range_lookup)

Basically, VLOOKUP lets you search for specific information in your spreadsheet. For example, if you
have a list of products with prices, you could search for the price of a specific item.

We’re going to use VLOOKUP to find the price of the Photo frame. You can probably already see that
the price is $9.99, but that’s because this is a simple example. Once you learn how to use VLOOKUP,
you’ll be able to use it with larger, more complex spreadsheets, and that’s when it will become
truly useful.
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2 |Spice rack 519.99 | l
3 |Stationery 55.49
4 |Gift basket 525,99
5 |Cutting board 524.99
& |Landscape painting $35.99
7 |Greeting card 54.99
g |T-shirt 515.49
9 |Scarf 529.99
10 |Coffee mug 58.99
11 [Tea set 516.99
12 |Serving bowl 512,99
13 |Wrapping paper 53.99
14 |Photo frame 59.99
15 |Handmade soap 54.49
16 |Gourmet hot cocoa 55.99

As with any formula, you’ll start with an equal sign (=). Then, type the formula name.
=VLOOKUP(“Photo frame”

The second argument is the cell range that contains the data. In this example, our data is in A2:B16.
As with any function, you’ll need to use a comma to separate each argument:

=VLOOKUP(“Photo frame”, A2:B16

Note: It’s important to know that VLOOKUP will always search the first column in this range. In
this example, it will search column A for “Photo frame”. In some cases, you may need to move the
columns around so that the first column contains the correct data.

The third argument is the column index number. It’s simpler than it sounds: The first column in the
range is 1, the second columnis 2, etc. In this case, we are trying to find the price of the item, and
the pricesare contained in the second column. That means our third argument will be 2:

=VLOOKUP(“Photo frame”, A2:B16, 2

The fourth argument tells VLOOKUP whether to look for approximate matches, and it can be either
TRUE or FALSE. If itis TRUE, it will look for approximate matches. Generally, this is only useful if the
first column has numerical values that have been sorted. Since we’re only looking for exact
matches, the fourth argument should be FALSE. This is our last argument, so go ahead and close
the parentheses:

=VLOOKUP(“Photo frame”, A2:B16, 2, FALSE)

And that’s it! When you press enter, it should give you the answer, which is 9.99.
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£ =VLOCKUF({"Photo frame", AZ:B16, 2, FALSE)

& D E F G

6. IF Statements

Formula: =IF(logical_statement, return this if logical statement is true, return this if logical
statement is false).

Example

Let’ssayasalespersonhasaquotatomeet. Youused VLOOKUP to put the revenue next to the name. Nowyoucan
use an IF statement that says: “IF the salesperson met their quota, say “Met quota”, if not say “Did not meet
quota”

=IF(C3>D3, “Met Quota”, “Did Not Meet Quota”)

This IF statement will tell us if the first salesperson met their quota or not. We would then copy and
paste this formula along all the entries in the list. It would change for each sales person.

A B i D E
:
2 Sales Person ID Sales Person Mame | Sales Person Revenue Quota Met Quota?
3 1 John 5 232,103.00 | 5 500,000.00 Did Not Meet Quota
4 2 loe 5 835,477.00 | 5 500,000.00 Met Quota
5 3 len 5 116,371.00 | 5 500,000.00 Did Not Meet Quota
4] 4 Frank 5 393,841.00 | 5 500,000.00 Did Not Meet Quota
7 5 Mark 5 989,303.00 | 5 500,000.00 Met Quota
8 ] Amanda 5 641,883.00 | 5 500,000.00 Met Quota
9 7 Erik 5 525,894.00 | 5 500,000.00 Met Quota
10 ) Mike 5 732,195.00 | 5 500,000.00 Met Quota
11 9 Matt 5 513,372.00 | 5 500,000.00 Met Quota
12 10 losh 5 961,561.00 | 5 500,000.00 Met Quota
13 11 Shea 5 235,652.00 | 5 500,000.00 Did Not Meet Quota
14 [
15 Formula
16 =IF(C3>D3, "Met Quota", "Did Not Meet Quota")
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7. Working with Data

Whenever you're working with a lot of data, it can be difficult to compare information in your
workbook.

Freezing Panes and View Options

Excel includes several tools that make it easier to view content from different parts of your
workbook at the same time, such as the ability to freeze panes and split your worksheet.

To freeze rows

You may want to see certain rows or columns all the time in your worksheet, especially header cells.
By freezing rows or columns in place, you'll be able to scroll through your content while continuing
to view the frozen cells.

1. Select the row below the row(s) you wish to freeze.
2. Click the View tab on the Ribbon.

3. SelecttheFreeze Panescommand, then choose Freeze Panes from the drop-down menu.

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW Anna C|
T O = Wi :
I:l B Page Layout Ca Q [3)3 Q e iewe Wencko ED'_J

=i Arrange All
Normal Page Break 15 ¢ yctom Views Show | Zoom 100% Zoomto

Switch Macros

Preview Selection [=] Freeze Panes Windows - -
Waorkbook Views Zoom Unfreeze Panes
— Iil Unlock all rows and celumns to scroll
A2 = . f_r Item 1 through the entire worksheet,
Freeze Top Row
A B c D I;I Keep the top row visible while scrolling
1 ltem Date Ordered Date Received through the rest of the worksheet,
2 |_Item 1 1/5/2015 1/26/2015 Freeze Fir.st Column . .
s fem2 paots sy B el
4 |Item 3 1/5/2015 1/25/2015
5 [ltem4 1/5/2015 1/26/2015
6 |ltem5 1/5/2015 1/23/2015
7 |ltem& 1/5/2015 1/26/2015
8 |ltem?7 1/5/2015 1/26/2015
9 ltem 8 1/7/2015 1/15/2015
10 |Item 9 1/8/2015 1/6/2015
11 (Item 10 1/6/2015 1/8/2015

The rows will be frozenin place, as indicated by the gray line. You can scroll down the worksheet while
continuing to view the frozen rows at the top.

To freeze columns

1. Select the column to the right of the column(s) you wish to freeze.
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2. Click the View tab on the Ribbon.
3. Select the Freeze Panes command, then choose Freeze Panes from the drop-down menu.

4. Thecolumnwillbe frozeninplace, asindicated by the gray line. You can scroll across
the worksheet while continuing to view the frozen column on the left.

Tounfreezerowsorcolumns, click the Freeze Panescommand, thenselect Unfreeze Panesfrom
the drop-down menu.

To split a worksheet

Sometimes you may want to compare different sections of the same workbook without creating a
new window. The Split command allows you to divide the worksheet into multiple panes
that scroll separately.

1. Select the cell where you wish to split the worksheet.

2. Click the View tab on the Ribbon, then select the Split command.

REVIEW VIEW
Q FE = | Splll’lj\}
7 ... Hide
Zoom to Mew Arrange Freeze
Selection Window  All Panes~

LT
WYl

3. Theworkbook will be split into different panes. You can scroll through each pane
separately using the scroll bars, allowing you to compare different sections of the
workbook.

To remove the split, click the Split command again.

Challenge!

1. Open an existing Excel workbook.
2. Try freezing a row or column in place.
3. Use the Split command to split your worksheet into multiple panes.

Sorting Data

As you add more content to a worksheet, organizing that information becomes especially important.
You can-gqui corganizea-worksheet by sorting your data-Forexampleyoucouldorganizea list of
gsorted alphabetically, numerically, and in many




other ways.
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Whensortingdata, it'simportant tofirst decide if youwouldlike the sort toapply to the entire
worksheet or just a cell range.

Sort sheet organizes all of the data in your worksheet by one column.
Sortrangesortsthedatainarange of cells, which canbe helpfulwhenworkingwithasheet
that contains several tables. Sorting a range will not affect other content on the
worksheet.

To sort a sheet

In our example, we'll sort a T-shirt order form alphabetically by Last Name (column C).

1.

Select a cellin the column you wish to sort by. In our example, we'll select cell C2.

c2 - F Chen
A B = D E E
2 105 Christiana |Chen =) _|Medium Cash
3 105 Melissa White Small Debit Card
- 105 Esther Yaron Small Check
5 135 Anisa Naser Smoall Check
[ 135 Chantal Weller Medium Cash
7 220-A Juan Flores X-Large Pending
8 220-B Malik Reynolds Small Cash
9 220-B Awvery Kelly Medium Debit Card
10 105 Derek MacDonald Large Cash

Select the Data tab on the Ribbon, then click the Ascending command 7} to Sort A to Z,or
the Descending command il toSortZtoA. Inour example, we'll click the Ascending
command.

FORMULAS DATA REVIEW VIEW
Connections | a [Z]1A
I,
Refresh Z Sort Filter
" ""l Y.- Advanced

All~
Connections Sort & Filter

The worksheet will be sorted by the selected column. Inour example, the worksheet is now
sorted by last name.
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2 - Fe || Ackerman

A B C D E E
|l Homercom #  First Name Last Name T-Shirt Size Payment Method
2 110 Kris Ackerman _Lorge Money Order
3 | 105 MNathan Albee MMedium Check
4 220-B Samantha Bell Medium Check
5 | 110 Matt Benson Medium Money Order
6 | 105 Christiana Chen Medium Cash
7 110 Gabriel Del Toro Medium Cash
8 220-A Brigid Ellison Small Cash
9 | 220-A Juan Flores ¥-Large _
10 220-B Tyrese Hanlon ¥-Large Debit Card

Filtering Data

If your worksheet contains a lot of content, it can be difficult to find information quickly. Filters
can be used tonarrow down the datainyourworksheet, allowing you to view only theinformation
youneed.

To filter data

1. Inorder for filtering to work correctly, your worksheet should include a header row, which is
used to identify the name of each column.

2. Select the Data tab, then click the Filter command.

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
[l Connections | &1 [5TR T Clear ¥ Flash Fill B
& Ta o | 8 S |
& i2| Properties ) Reapply BB Remove Duplicates B
Get External | Refresh z| Sert Filter Text to
Data = All- Edit Links i T;‘Advanced Collimns %Data Validation -
Connections Sort & Filter Data Tools
Filter (Ctrl+Shift+L
Al < ﬁ i ilter (Ctrl+Shift+L)
| « | Turn on filtering for the selected
A B C cells.
: [tem  Date Ordered _ ate Receiv e e
2 |ltem1 1/5/2015 1/2 header to narrow down the data.
3 |1tem 10 1/6/2015 1/
4 |item2 1/9/2015 1/2
5 |ltem 3 1/5/2015 1/2
8 _Item 4 1/5/2015 1/2 e Tell me more
7 |ltems 1/5/2015 1/ Lopzox
8 |ltem6 1/5/2015 1/26/2015
2] ;Item 74 1/5/2015 1/26/2015

3. Adrop-down arrow [~ will appear in the header cell for each column.
4. Click the drop-down arrow for the column you wish to filter.
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5. The Filter menu will appear.
6. Uncheck the box next to Select All to quickly deselect all data.
7. Check the boxes next to the data you wish to filter, then click OK.

To remove all filters from your worksheet, click the Filter command on the Data tab.

8. Working with Charts

Creating a chart in Microsoft Office Excel is quick and easy. Excel provides a variety of chart types that
you can choose from when you create a chart. Excel offers Pie, Line, Bar, and Column charts to
name but a few. Showing data in a chart can make it clearer, more interesting and easier to read.
Chartscanalso help you evaluate your data and make comparisons between different values.

Understanding charts

Excel has several different types of charts, allowing you to choose the one that best fits your data. In
order to use charts effectively, you'll need to understand how different charts are used.

Types of Charts:

O Columnchartsuse vertical bars torepresent data. They can work with many different
types of data, but they're most frequently used for comparing information.

O Linecharts are ideal for showing trends. The data points are connected with lines, making it
easy to see whether values are increasing or decreasing over time.

O Pie charts make it easy to compare proportions. Each value is shown as a slice of the pie, so
it's easy to see which values make up the percentage of a whole.

O Barchartswork just like Column charts, but they use horizontal bars instead of vertical bars.
O Areacharts are similar to line charts, except that the areas under the lines are filled in.

O Surfacechartsallowyoutodisplaydataacrossa3Dlandscape. Theyworkbest with large data
sets, allowing you to see a variety of information at the same time.

To insert achart

1. Selectthecellsyouwanttochart, including the columntitlesandrow labels. Thesecells

wittbe-the-source dataforthechart———mm
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2. From the Insert tab, click the desired Chart command.

3. Choose the desired chart type from the drop-down menu.

FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
= o D | N o
L_? D Q R‘é“ QEI ol Store I t(? e |
PivotTable Recommended Table | Pictures Online .’ My Apps - E Recommended et lov
PivotTables Pictures @+ ™ ’ Charts Nie
Tables Tllustrations Apps Ep
Chart4 v ke 3-D Column

m
Rl
[n]
o

o ow s An a3 08
Sales 2014 2015

item1  |$8,000.00 $5,600.00
ltem2 |$4,300.00 $45,300.00 ﬂ[‘ﬂ[
tem3  |$3,400.00 $3,400.00

itema  |$5,600.00 $3,300.00
tem5s  |$3,400.00 $3,200.00
tem6  |$2,400.00 $23,400.00

ttem7  |$3,300.00  $200.00
item8  |$4,500.00 $3,400.00

|l More Column Charts...

L= T - R R B Y R N R

4. The selected chart will be inserted in the worksheet.

—~=_TIP: Ifyou'renotsurewhichtype of chart touse, the Recommended Charts
command wsuggest several different charts based on the source data.

INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW

FH dd P B o & 1B 42

W -
Table  Pictures Online Shapes SmartArt Screenshot  Apps for  Recommended ‘ I PivatChart
Pictures - - Office~ Charts L\\S L AR -
INustrations Apps Charts ]

Chart layout andstyle

Afterinserting a chart, there are several things you may want to change about the way your
data is displayed. It's easy to edit a chart's layout and style from the Design tab.

™ Excel allows you to add chart elements—such as chart titles, legends, and data labels—to
make your chart easier to read. To add a chart element, click the Add Chart Element
command on the Design tab, then choose the desired element from the drop-down menu.
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FILE

s

Add Chart Quick

FE & 8BS

i
e

10/
11
12
13
14
15
16

17|

Byes
HAxiz Titles

Chart Title

Data Labels

Data Table

Gridlines

Legend

HOME

_Iﬂ[h.ﬂ

INSERT

PAGE LAYOUT FORMULAS DATA REVIEW WIEW

[ ] : - e -~ e
Cha.nge = 'E— !'J_-__?_;_J:_‘ i !'J:___"_;_j.'_"

Element x| Layout~ | Colors~

3
13
3
13
3

3

Chart Styles

Chart Title

Bl Lett

|.[|_1[t|. Bottom - -
==

fteml HKem2 IKem3 hemd4 Iem5

More Legend Options...

FORMAT

Item?  Item8

M Toeditachartelement, like achart title, simply double-click the placeholder and begin typing.

ltem3  ltem4 Rem5 Rem&

ltem 2

tem1

Series2

Seriesl

Itemy

™ If you don't want to add chart elements individually, you can use one of Excel's predefined

layouts. Simply click the Quick Layout command, then choose the desired layout from the
drop-down menu.

M Excel also includes several different chart styles, which allow you to quickly modify the look
and feel of your chart. To change the chart style, select the desired style from the Chart styles

ron

oroy
5I UU'J-
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4l

Anna's Report-3 - Excel CHART TOOLS
RT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DESIGM FORMAT

Bl

g g P_J-_.—_’-._-:_]..' - _- —"J-?.-".:-"J"' 3

~=_TIP:Youcanalsousethechartformattingshortcut buttonstoquicklyaddchartelements,
d¢agthe chart style, and filter the chart data.

i
™

[ S
[ H
4 i
[

|
|

Chart Title

$50,000.00 & |
$45,000.00 —
$40,000.00 b d
§35,000.00 —
$30,000.00
$25,000.00
$20,000.00
$15,000.00
$10,000.00

ssece [ 0= -U e om

iTEM1I [TEM 2 [TEM3 ITEM4 [TEM5 ITEME |ITEMT [TEME

B 3eries]l @ESeries?

Other chart options

There are lots of other ways to customize and organize your charts. For example, Excel allows you
to rearrange a chart's data, change the chart type, and even move the chart to a different
locationin the workbook.

To switch row and column data

Sometimes you may want to change the way charts group your data. For example, in the chart below,
the Book Sales data are grouped by year, with columns for each genre. However, we could switch
the rows and columns so the chart will group the data by genre, with columns for each year. In both
cases, the chart contains the same data—it's just organized differently.

1. Select the chart you wish to modify.
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2. From the Design tab, select the Switch Row/Column command.

CHART TOOLS

VIEW DESIGM FORMAT

== il
o —|  Switch Ram%ielect Change Move
---- — 17 Column Data @ Chart Type = Chart
Data Type Location

S
1y

3. The rows and columns will be switched.

To change the chart type

If you find that your dataisn't well suited to a certain chart, it's easy to switch toa new chart type.
Inour example, we'll change our chart from a Column chart to a Line chart.

1. From the Design tab, click the Change Chart Type command.

CHART TOOLS

VIEW DESIGM FORMAT

— e

bt subia subios

= B (@

Switch Row/ Select Change % Move
Calurmn Data  Chart Type Chart
Data Type Location

2. The Change Chart Type dialog box will appear.
3. The selected chart type will appear.

To move a chart

Whenever youinsert anew chart, it will appear as an object on the same worksheet that contains
its source data. Alternatively, you can move the chart to a new worksheet to help keep your data
organized.

1. Select the chart you wish to move.

2. Click the Design tab, then select the Move Chart command.

CHART TOOILS

DESIGM FORMAT

= i
= Switch Row/ Select Change Maove

Caolumn Data  Chart Type Chart _—
Data Type Location

|
.?ﬁ




3. The Move Chart dialog box will appear. Select the desired location for the chart.
4. Click OK.

5. The chart will appear in the selected location.

Challenge!

Open an existing Excel workbook.

Use worksheet data to create a chart.
Change the chartlayout.

Apply a chartstyle.

Move the chart.

a b~ oD~

9. Printing Workbooks

There may be times when you want to print a workbook to view and share your data offline. Once
you've chosen your page layout settings, it's easy to preview and print a workbook from Excel using
the Print pane.

To access the Print pane

1. Select the File tab. Backstage view will appear.

= 5
HOME IMNSERT PAGE LAYOUT
& [l a] s L
[j R Calibri 111 ~|A A
Eg -

Paste i B I U -~ |~ &vﬁv

-

Clipboard ra Font fa

2. Select Print. The Print pane will appear.
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Here you can choose how
many copies of the
workbook you wish to print.

Whenyouareready to = Copies: |1 :
print the workbook, HE#
click the Printbutton.

]

Close

If youare printing multiple copies,
you can choose whether you want
thecopiescollatedoruncollated. \

If your printer uses different
paper sizes, you can choose the
paper size you wish touse.

Here you can choose how to scale your @
worksheetsfor the printed page. Youcan
scale worksheets at their actual size, fit the
entire worksheet on one page, fit all columns ~a DID
onone page, or fitall rows on one page. 100

Choosing a print area

EE

Settings

Pt Youmay need toselect the printer
youwanttouseif yourcomputeris
. connected tomultiple printers.
Printer /
9 " C5D2851 on PRINTS

Ready
Printer Properties

Here you can choose to print
theactivesheets, theentire
74 workbook, oraselection of

Print Active Sheets
-

Only print the active sheets
S to il Here you can choose

whether to print on one side
orbothsidesof the paper.

-

S

Print on Both Sides

Flip pages on long edge
Collated
23 LZ3

-

___Here you can choose Portrait
/ or Landscape orientation.

A

Portrait Crientation

Letter (8.5" x11")

i = Hereyoucanadjustthe
85"x1l
. _ page margins, which can
Maormal Margins helpyourdatafit more
Left: 07" Right: 07" 9 comfortably on the page.
Mo Scaling -

Print sheets at their actual size

Page Setup

Before you print an Excel workbook, it'simportant to decide exactly what information you want to
print. For example, if you have multiple worksheets in your workbook, you will need to decide if
you want to print the ent1re workbook or only active worksheets. There may also be times when you

want t
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To print active sheets
Worksheets are considered active when selected.

1. Select the worksheet youwant to print. To print multiple worksheets, click the first worksheet,
hold the Ctrl key on your keyboard, then click any other worksheets you want to select.

March | April ri May +

2. Navigate to the Print pane.

3. Select Print Active Sheets from the Print Range drop-down menu.

Settings

:__I Print Active Sheets
Only print the active sheets

Print Active Sheets
Only print the active sheets Ik

Print Entire Workbook
Print the entire workbook

— Print Selection
Only print the current selection

4. Click the Printbutton.

Print

1k

Copies: |1
= p
Print

N

To print the entire workbook
1. Navigate to the Print pane.

2. Select Print Entire Workbook from the Print Range drop-down menu.
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Settings

E Print Active Sheets
Only print the active sheets

E Print Entire Workbook
Print the entire workbook [}

Print Selection
Only print the current selection

3. Click the Printbutton.

Print

To print a selection
1. Select the cells you wish to print.
2. Navigate to the Print pane.
3. Select Print Selection from the Print Range drop-down menu.

Settings

E Print Active Sheets
Only print the active sheets

@ Print Entire Workbook

Print the entire workbook

Print Selection
j Only print the current selection

4. A preview of your selection will appear in the Preview pane.

5. Click the Print button to print the selection.

10



Print

LR

Copies: |1
o= p
Print

N

—~="TIP: If you prefer, you can also set the print area in advance so you'll be able to visualize
which @will be printed as you work in Excel. Simply select the cells you want to print, click
the Page Layout tab, select the Print Area command, then choose Set Print Area.

FILE HOME IMNSERT I PAGE LA‘\’DUTI FORMULAS DATA REVI
Colors - ¥ s Ll e
JE H B DA B
B ] P i Sl
Themes — Margins Orientation Size | Print  Breaks Background Print
e Effects = = i 2 . Titles
Themes Pag E.El', Set Print Area Fa
Al - J(ft sale Clear Print Area
A B c D E F G
1 [Sales
2 [lteml  $8,000.00 $5,600.00
3 |ltem 2 _54,3(10.03_545,30103 ch
4 |ltem3  $3,400.00 $3,400.00
5 |[ltem4  §5,600.00 $3,300.00 550,000.00
' ' $45,000.00
6 [Item5  $3,400.00 $3,200.00
- |t Bl Sl i 540,0']0.']0
7 |ltemé _$2,4m.ou_$23,400.m $35,000.00
8 |item7 | $3,300.00  $200.00 $30,000.00
9 |ltem8 $4,500.00 $3,400.m_ $25,000.00
1 520.000.00

Fitting and scaling content

On occasion, you may need to make small adjustments from the Print pane to fit your workbook
content neatly onto a printed page. The Print pane includes several tools to help fit and scale your
content, such as scaling and page margins.

Page |



To fit content before printing

If someofyourcontentisbeingcutoffbytheprinter, youcanusescalingtofityourworkbooktothe
page automatically.

1. Navigate to the Print pane.

2. Select the desired option from the Scaling drop-down menu. In our example, we'll select Fit
Sheet on One Page.

|:| Letter
8.5"x11" ’
Marrmal Margins
Left: 0.7" Right 0.7"

¥
o[ e Fit Sheet on One Page =
L Shrink the printout so that it ..

MNo Scaling
Flwe Print sheets at their actual size

Fit Sheet on One Page

3 e ShrinktheprintcutEctha%fits

on one page

Fit All Columns on One Page

i Shrink the p.rlntc:utsc thatitis
one page wide

" Fit All Rows on One Page

[EBE  Shrink the printout so that it is
one page high

>

Custom Scaling Options...

3. The worksheet will be condensed to fit onto a single page.

4. When you're satisfied with the scaling, click Print.

To modify margins in the Preview pane

Sometimes you may only need to adjust a single margin to make your data fit more comfortably. You can
modify individual page margins from the Preview pane.

1. Navigate to the Print pane, then click the Show Margins button in the lower-right corner.
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Show Margins
button.

2. The page margins will appear in the Preview pane. Hover the mouse over one of the margin markers
until the cursor becomes a double arrow .

3. Click, hold, and drag the mouse to increase or decrease the margin width.

4. Release the mouse. The margin will be modified. In our example, we were able to fit an additional
column on the page.

Challenge!

Open an existing Excel workbook.

Try printing two active worksheets.

Try printing only a selection of cells.

Try the scaling feature to condense your workbook content.
Adjust the margins from the Preview pane.

SAE S

Ref.: 1. Microsoft EXCEL Training - Mount Allison University
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WHAT IS COMPUTERY

Computer s an electronte dovice that 1s designed 1o work with Information. The term computer
i derved from the Latin term ‘computare’, this means (o calewdate or - programmable machine
Computer can not o nnything without a Program. [t represents [he decimal numbers through a
stomg of binary digits
A camputer 18 o machine or dovice that performs processes, caleulations and operations based
on nstraetions provided by o soltwire or hardware program. 10 s desipned 1o execute applications and
provides a variety ol solutions by combining integrnted hardware and soltware components.
" rt———— Charles Babbage |s called the "Grand Father"
s 1 ‘ ‘ { | ol the computer, The First mechamcal computer
designed by Charles Babbage was called Analytical
| Fmgine. 1t uses read-only memory in the form of punch
» T cards,
‘ i ! [ LT Computer is un advanced electronic device (hat takes
" g | | LW data as input [rom (he user and processes these data
under the control of set of’ instructions (called program)
and gives (he resull (output) and saves output for the
[uture use, It can process both numerical and non-

numerical (arithmetic and logical) calculations,
HISTORY OF COMPUTER

The history of computers starls out about 2000 years ago in Babylonia (Mesopotamia), at the
birth of' the nbacus, a wooden rack holding two horizontal wires with beads slrung on them.

Iirst half of I‘J”‘ccmury. The Jacquard loom was a marvel of the Industrial Revolution. A
textile-weaving loom, it could also be called the first practical imformation-processing device. The
loom worked by tugging various-coloured threads into patierns by means of an array of rods. By
mserting a card punched with holes,

The computer as we know it today had its beginning with a 19th century English mathematics
professor name Charles Babbage. ... It was called the AlanasoM-Berry Computer (ABC),

GENERATION OF COMPUTER
First Generation of Computers (1942-1955)

The beginning of commercial compuler age is from UNIVAC (Universal Automatic
Computer). [t was developed by Iwo scientists Mauchly and Echert al the Census Department of
United States in 1947, The first generation computers were used during 1942-1955. They were
based on vacuum tubes. Examples of first generation computers are ENIVAC and UNIVAC-1.
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The “ENIVAC” was weighing 30 tons, power consume 200KW of electric power and
consisting of approx.18000 vacuum tubes, 1500 relays and thousands of resistors, capacitors and
inductors, was completed in 1945,

Advantages

« Vacuum tubes were the only electronic component available during those days.
« Vacuum tube technology made possible to make electronic digital computers.
+ These computers could calculate data in millisecond.

Disadvantages

e The computers were very large in size.

s They consumed a large amount of energy. (200 Kw of power)
» They heated very soon due to thousands of vacuum tubes,
» They were not very reliable.

» Air conditioning was required.

» Constant maintenance was required.

e Non-portable.

» Costly commercial production.

e Limited cominercial use.

* Very slow speed.

» Limited programming capabilities.

» Used machine language only.

¢ Used magnetic drums which provide very less data storage.
» Used punch cards for input.

» Not versatile and very faulty

Second Generation Computers (1955-1964)

T2 Card Rrnd Punch 1407 Lassale taricry T VapsDeive 1400 Lirw Printer

The fsccond generafion computers used transistors. The scienti
transistor in 1947. These scientists

size of the computers was decrea

' . sts at Bell laboratories developed
include John Barden, William Brattain and William Shockley. The

sed by replacing vacuum tubes with transistors, The examples of
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second generation computers are IBM 7094 series, IBM 1400 series and CDC 164 olc.

Advantages

» Smaller in size as compared to the first generation computers.

« The 2nd generation Computers wWere more reliable compare to first generalion compulers.
o Used less energy and were less heated.

e Better portability as compared to the first generation computers.

« Better speed and could calculate data in microseconds

e Used faster peripherals like tape drives, magnetic disks, printer elc.

e Used Assembly language instead of Machine language.

 Development of high level langnages like COBOL, FORTRAN, PASCAL, BASIC & other

¢ Accuracy improved.

Disadvantages

e Cooling system was required

e Constant maintenance was required
¢ Commercial production was difficult
e Only used for specific purposes

s Costly and not versatile

o Puch cards were used for input.

Third Generation Computers (1964-1971)
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The Third generation compufers used the inteprated citcuils. (IC), Jack Kilby developed the
concept of integrated circuit in 1958, 1t was an important inventiot! in the computer field. The first 1€
was invented and used in 1961, The size of an IC is about ¥ square inch. A single IC chip may contain
thousands of transistors. The computer became smaller in size, oster, more reliable and less
expensive. The examples of third generation cotuputers are IBM 370, IBM System/360, UNIVAC
1108 and UNIVAC AC 9000 etc.

Advantages

e Smaller in size as compared to previous generations,

o More reliable.

e Used less energy

e Produced less heat as compared to the previous two generations of computers.
e Better speed and could calculate data in nanoseconds.

e Used fan for heat discharge to prevent damage.

e Maintenance cost was low because hardware failure is reare.
e Totally general purpose

¢ Could be used for high-level languages.

® Good storage

® Versatile to an extent

® Tess expensive

® RBetter accuracy

e Commercial production increased.

¢ Used mouse and keyboard for input.

Disadvantages

s Air conditioning was required.
» Highly sophisticated technology required for the manufacturing of IC chips.

Fourth Generation Computers (1971-1985)

The fourth generation computers started with the invention of Microprocessor. The
Microprocessor contains thousands of ICs. The technology of irﬁ;tegrnted circuits improved rapidly.
The LSI (Large Scale Integration) circuit and VLSI (Very Large Scale Integration) circuit was
designed. It greatly reduced the size of computer. The size of modemn Microprocessors is usually one
square inch. It can confain millions of electronic circuits. The examples of fourth generation
computers are Apple Macintosh & 1BM PC.
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Advantages
More powerful and reliable than previous generations.
e Small in size

Fast processing power with less power consumption
* Fan for heat discharging and thus to keep cold.

* No air conditioning required.

* Totally general purpose

* Commercial production

* Lessneed of repair,

¢ Cheapest among all generations
All types of High level languages can be used in this type of computers

Disadvantapes

¢ The latest technology is required for manufacturing of Microprocessors,

Fifth Generation Computers (1986-1995)

In fifth Generation of computer became more smart than fourth generation computer-

-
—,
s

T
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Advantages:

* More powerful and reliablo than previous generations.

* lntroduced ULST (Ultra Largo scale Intopration) technology, Tntroduced Iatel's Pentivm and
Dual core processors containg billions of transistors on o single /¢ chip.

* Object oriented langunge like JAVA stitable for Intenet programming has been developed,
Costof data communication decrensed,

e Intreduced LCD monitor,

* Portable nate book computer introduced.

* Storage technology advanced lnrge main memories and dise starage available.

* Introduction of E-mail, e commerce, Vertual libmaries/ classrooms, multimedia appications
ele.

* New operating systems developed - Windows 95/ 98/ X1/ LINUX etc,

Sixth Generation Computers (From 1995 o Present & Beyond)

Artificial intelligence(A )

In sixth generation, Computer devices with artificial intelligence are still

in development, but
some of these technologies are beginning (o eme

ree and be used such as voice recognition,
Al is a reality made possible by using parallel processin
computers will be radically transformed
technology.

& and superconductors, Leaning to the future,
again by quantum computation, molecular and nano

The essence of ifth generation will be using these technologies to ultimately create machines which
¢an process and respond to naturnl language, and have capability to leam and organisc themselves,

Advantages:

LV

werful  and  reliable
; than previous
generntions.

_______~_,-‘______-___-__________ L —— -
- e g

--------- i
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« Computer became too cost effective and absolutely user friendly and more versetile.

» The development of newer LED monitor afler CRT and LCD panel monitor was made.

e Introduction of 2™ generation computer Processor from Intel Like i3,iS, i7, i9 etc and new
operating system developed by Micosoft like Windows 7, Windows &, 8.1 and latest
Windowsl0.

* The Hard disk capacity is increased 1,2, 4 Tera byte (TB) and more.

« Arevolutionery SSD (Solid State Device) is introduce, it has no moving perts.

+ Introduction of Blu-Ray-Disc a high capacity optical disc format for data and high-definition

video. It can stored 25 Gb to 100 Gb information where as CD (contain 700 Mb) and DVD
(contains 4.7 Gb)

BLOCK DIAGRAM OF COMPUTER

A computer can process data, pictures, sound and graphics, They can solve highly complicated
problems quickly and accurately. A computer as shown in Fig. performs basically five major
computer operations or functions irrespective of their size and make. These are

1) it accepts data or instructions by way of input,

2) it stores data,
£)) it can process data as required by the user,
4) it gives results in the form of output, and
5) it controls all operations inside a computer.

We discuss below each of these Computer operation

Storage Unit

' Secondary
Storage
- I T '
Data —> Input > . > Outputr [—> Information
Unit Primary Unit
: Storage :
I

| i

I

' Control
e W DI || Unit

(cu)

Arithmatic And
Logical Unit
(ALU) | ——> Dota Flow
~——- Control Flow

Central Processing
Unit (CPU)

1. Input: This is the process of entering data and programs in to the computer system. You
should know that computer is an electronic machine like any other machine which takes as inputs raw
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data and performs some processing giving out processed data. Therefore, the input unit takes data
from us to the computer in an organized manner for processin L.

2. Storage: The process of saving data and instructions permanently is known as storage. Data
has to be fed into the system before the actual processing starts, It is because the processing speed of
Central Processing Unit (CPU) is so fast that the data has to be provided to CPU with the same speed.
Therefore the data is first stored in the storage unit for faster access and processing. This storage unit
or the primary storage of the computer system is designed to do the above functionality. It provides
space for storing data and instructions.

The storage unit performs the following major functions:
* All data and instructions are stored here before and after processing,
* Intermediate results of processing are also stored here.

3. Processing: The task of performing operations like arithmetic and logical operations is
called processing. The Central Processing Unit (CPU) takes data and instructions from the storage unit
and makes all sorts of calculations based on the instructions given and the type of data provided. It is
then sent back to the storage unit.

4. Output: This is the process of producing results from the data for getting useful
information. Similarly the output produced by the computer after processing must also be kept
somewhere inside the computer before being given to you in human readable form. Again the output is
also stored inside the computer for further processing.

5. Control: The manner how instructions are executed and the above operations are
performed. Controlling of all operations like input, processing and output are performed by control
unit, Jt takes care of step by step processing of all operations inside the compuier.

FUNCTIONAL UNITS

In order to carry out the operations mentioned in the previous section the computer allocates
the task between its various fimctional units. The computer system is divided into three separate units
for its operation. They are

Arithmetic Logical Unit (ALU)

Logical Unit : After you enter data through the input device it i$ stored in the primary storage unit,
The actual processing of the data and instruction are performed by Arithmetic Logical Unit. The major
operations performed by the ALU are addition, subtraction, multiplication, division, logic and
comparison. Data is transferred to ALU from storage unit when required. Afier processing the output
is returned back to storage unit for further processing or getting stored.

Control Uni¢ (CLh

The next component of computer is the Control Unit, which acts like the supervisor seeing that
things are done in proper fashion. Control Unil js responsible for co-ordinating various operations
using tme signal. The control unit determines the sequence in which computer programs and
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wstructions are executed, Things like processing of programs stored in the main memory,
interpretation of the instructions and 1ssuing of signals for other units of the computer to execute them
It also acts as a switch board operator when several users access the computer simultaneously.
Thereby it coordinates the activities of computer's peripheral equipment as they perform the input and
oulput.

Central Processing Unit (CPLU)

The ALU and the CU of a computer system are jointly known as the central processing unit.
You may call CPU as the brain of any computer system. It is just like brain that takes all major

decisions, makes all sorts of calculations and direcls different parts of the computer functions by
activating and controlling the operations,

Types of computers
The four basic types of computers are as under-

1. Supercomputer
2. Mainframe Computer
X Minicomputer

4. Microcomputer
1. Supercomputer

The most powerful computers in tenms of performance and data processing are the
Supercomputers. These are specialized and task specific computers used by large organizations. These
computers are used for research and exploration purposes, like NASA uses supercomputers for
launching space shuttles, controlling them and for space exploration purpose.

The supercomputers are very expensive and very large in size, It can be accommodated in large air-
conditioned rooms; some super computers can span an entire building,

KNOWS THE Hlsropv oF |
INDIA FIRST SUPER COMPUTER

Seymour Cray designed the first Supercomputer "CDC 6600"
known us the first ever Supercompuler,

T
India's Fnatent & Faga) ML :
Buprarc oty I‘Illlil-.ﬂl' WRBIET S Clirnate §ore Canly

n 1964, CDC 6600 s
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Exascale Supercomputer

On 29" July, 2015, President of the United States, Barack Obama, approved the development of an
Exascale Super Computer. The Exascale Super computer will be 30 times faster and more powerful
than today’s fastest Super Computers. The need (o develop such a high performance Supercomputer
comes after China’s surge in high performance computing. However, the US still tops the list of
Supercomputers with 233 high performance machines. China has 37 Supercomputers but they lead the
list of the most powerful and high performance supercomputers since June 2013.

Presently, China’s "Tianhe — 2" is the world’s faster Supercomputer.

The Tianhe — 2 can perform 100 Petaflops, i.e quadrillions of floating point operations per second.

The following table shows list of top five most powerful Supercomputers in the world. you can also
view complete list of Top 500 Supercomputers in the world.

Top five Supercomputers

RANK SITE SYSTEM [
1 National Super computer in Guanzhou, China Tianhe - 2 (MilkyWay - 2) |
5 DOE/SC/Oak Ridge I\gztl;gls]a] Laboratory, United Titan - Cray XK7, Cray Inc, ’
3 DOE/NNSA/LLNL, United States Sequoia - BlueGene/Q, IBM
4 RIKEN Advanced Institute for Computational Science | K Computer, Tofu Interconnect
{AICS) Japan Fuyjitsu,
§ DOE/SC/Argonne National Laboratory, United States | Mira - BlueGene/Q, Custom IBM 1‘

Uses of Supercomputers

Space Exploration

Supercomputers are used to study the origin of the universe, the dark-matters. For these studies
scientist use IBM’s powerful supercomputer “Roadrunner” at National Laboratory Los Alamos.

Earthquake studies

Supercomputers are used to study the Earthquakes phenomenon. Besides

that supercompulers are used
for natural resources exploration, like natural gas, petrolenm, coal, etc.

Weather Forecasting

Supercomputers are used for weather forecasting,

; and lo study the nature and extent of Hurricanes,
Rainfalls, wind storms, etc,

Nuclear weapons testing

Supercomputers are used to run weapon simulation that can test the Range, accuracy & impact of
Nuclear weapons, s
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Popular Supercomputers
® |BM’s Sequoia, in United States
® Fyjitsu’s K Computer in Japan
® [BM’s Mira in United States
IBM’s SuperMUC in Germany
® NUDT Tianhe-1A in China

2. Mainframe computer

Although Mainframes are not as powerful as supercomputers, but certainly they are quite expensive
nonetheless, and many large firms & government organizations uses Mainframes to run their business
operations. The Mainframe computers can be accommodated in large air-conditioned rooms because
of its size. Super-computers are the fastest computers with large data storage capacity, Mainframes can
also process & store large amount of data. Banks educational institutions & insurance comparnies use
mainframe computers to store data about their customers, students & insurance policy holders.

Application

Used to process large amount of data at very high speed such as in the case of Banks/
Insurance Companies/ Hospital/ Railways...which need online processing of large number of
transactions and requires massive data storage and processing capabilities.

Popular Mainframe computers

® Fujitsu’s ICL VME
® [BM 3000 series
® Hitachi’s Z800

3. Minicomputer

Minicomputers are used by small businesses & firms. Minicomputers are also called as “Mid
Computers”. These are small machines and can be accommodated on a disk with not
and data storage capabilities as super-computers & Mainframes,
a single user. Individual

range
as processing
These computers are not designed for
departments of a large company or organizations use Mini-computers for

specific purposes. For example, a production department can use Mini-computers for monitoring
certain production process,

Popular Minicomputers

o K-202

» Texas Instrument T1-990
e SDS-92
IBM Midrange computers
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4. Microcomputer

Deshtop computers, laptops, personal digitnl nsststant (FDA), (nblets & atnartpliones are all
types of microcompiters The micro-computers are widoly uned & the fastesl growing compubers
[hese compuiters are the chenpest amonp (he other thive types ol computers | e Micio-camputlers are
specially desigmed for general usage liko entertimment, edueation md work: purposes Well known
manufheturers of Micro-computer are TP, Doll, Apple, Sonsung, Sony & Towhiln el

Desktop compuiers, Gaming consoles, Sound & Navigation systom ol n cur, Nethooks, Notebooks
PDA'S, Tablet PC's, Smartphones, Caleultors are all type of Mictocompulerns

Definition of computer

Hardware is the collection af physicul parts of 0 Computer wystern (ot has shape and size and
can be feel. The most essential hardware components wre Motherboard, CPU, RAM memory, 10
system, power supply, video display controller, Bus and hard disk drive, Some of the normal hardware
parts you see like o mouse, keyboard, monitor and CPU are the basic components of a4 computer. But
mside the CPU box there is hard disk, motherbond, ated RAM, video card, CPU Fan, sound card,
server components, CD/DVD drive and many more. The hardware compaonents does change in shape
and size as o desktop computer the CPU integrates all the components that are connected by wires
but in laptop computers the components are integrated into o single portable unit. Basically the
hardware components in a Computer system are connecled through wires in order to function
properly. From pawer supply to network connection all are connected through wires.

Hardware Components:

The most important hardware component is Mother Board that holds all the important
components of a Computer including CPU, memory and various connectors for input/output device.
Some of the input devices like keyboard, mouse, microphone, modem, joystick, USB devices, joystick
and many more are connecled for better functioning. Similarly the output devices like the computer
monitor, modem, projectors, printers ete are connected to the available connectors of motherboard. It
1s the main mother board that includes graphic processors for better display screen on your monitor.
There 1s CPU socket, CPU fan memory connector, super 10 chip, DIMM memory slots, IDE
connector, SATA connector, BIOS [ash chip (hat are the most essential components to run a Computer

system. It also integrates audio codec chip for sound and gigabit Ethernet chip for network connection
on a compuler.

There are severnl hardware components attached to the CPU or Central Processing Unit which is also
called os the brain of Computer. The CPU includes all the processors that interprets and execute
program mstructions. 11 includes control unit that instructs, maintnins and also control the flow of
information, anthmetic logic unil for simple logic operations and n controller, Inside the CPU,
memory is an important component that stores all the information or data on your computer. It
includes the main memory slot called RAM (Random Access Memory), ROM (Read only Memory),
CMOS Dbattery, internal hard disk that is connected (o Computer system to store abundant data and
applications, and an optical disk drive known as CD/DVD drive that can read and write from CD or
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Types of Memory
Mainly computer have two types memory

1. Primary Memory / Volatile Memory.
2. Secondary Memeory / Non Volatile Memory,

A. Primary Memory / Volatile Memory— Primary memory is internal memory ol the computer. It
is also known as main memory and Temporary memory Primary Memory holds the data and

instruction on which computer is currently working. Primary Memory is nature volatile. It means
when power is switched oY it lost all data.

Types of Primary Memory- Primary memory is generally of two types.

1. RAM
2. ROM

I. RAM (Random Access Memory) — It stands for Random Access Memory. RAM is known as read
/writes memory. It generally refereed as main memory of the computer system. It is a temporary
memory. The information stored in this memory is lost as the power supply to the computer is
switched off. That's why RAM is also called “Volatile Memory”

Types of RAM- RAM is also of two types:

a) Static RAM- Static RAM also known as SRAM ;retain stored information as long as the power

supply is ON. SRAM are of higher coast and consume more power .They have higher speed than
Dynamic RAM

b)Dynamic RAM- Dynamic RAM also known as DRAM, its stored information in a very short time

(a few milliseconds) even though the power supply is ON. The Dynamic RAM are cheaper and
moderate speed and also they consume less pOWer,

2. ROM (Read Only Memory) — It stands for Read Only Memory.ROM is a Permmanen
memory. Its content are not lost when power supply is switched off. Content of ROM is decided by the
computer manufacturer and permanently stored at the {ime of manufacturing, ROM cannot be
overwritten by the computer. It is also called “Non-Volatile Memory™,

t Type

ROM
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DVD’s. There are also points for exiernal storage devices like USB, flash drive, external hard disk to
be connected for memory storage.

Matheeboad

System Fan

2

RAM Moduels

Computer CPU and Motherboard Hardware Components

Computer Memory

Memory is storage part in computer. It is store the data, information, programs during

processing in computer. It stores data either temporarily or permanent basis, Memory used to
important role in saving and retrieving data,

Computer memory is measured in terms of how many bits it can store,

Here is a chart for
MEMOLy capacity conversion,

® I byte (B)=8 bits

I Kilobytes (KB) = 1024 byies
I Megabyte (MB) = 1024 KB
1 Gigabyte (GB) = 1024 MR

® 1Terabyte (TB)= 1024 GR

1 Exabyte (EB)= 1024 PB

1 Zettabyte = 1024 ER

1 Yottabyte (YB) = 1024 zp

]
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Type of ROM: ROM memory is three types names are following-

I. PROM(Programmable Read Only Memory)-PROM chip is programmable ROM.il is
PROM chips (o write data once and read many.once chip has been programmed ,the recorded
information cannot be changed. PROM is also nonvolatile memory.

2. EPROM (Erasable Programmable Read Only Memory)- EPROM chip can be programmed
time and again by erasing the information stored earlier in ii. Information stored in EPROM
exposing the chip for some time ultvaviolet light .

3. EEPROM (Electrically Erasable Programmable Read Only Memory)-The EEPROM is
programmed and erased by special electrical waves in millisecond. A single byte of a data or
the entire contents of device can be erased.

B. Secondary Memory / Non Volatile Memory—

Secondary Memory is external memory of the computer. It is also known as Auxiliary memory
and permanent memory. It is used to store the different programs and the information permanently.

Secondary Memory is nature non volatile, It means data is stored permanently even if power is
switched off.

The secondary storage devices are:

I. Floppy Disks

2. Magnetic (Hard) Disk
3. Magnetic Tapes

4. Pen Drive

5. Winchester Disk

6. Optical Disk(CD,DVD)

Differences between Primary and Secondary Memory

8.No. |Primary memory Secondary memory - 7’

1 Primary memory is temporary Secondary memory is permanent -

2 Primary memory s directly accessible by Secondary memory is not directly accessible 7by_
Processor/CPU CPU ‘

3 Nature of Parts of Primary memory varies. RAM-| It' always Noun-volalile in nﬁ:re T - ’
volatile in nature, ROM- Non-volatiler

4 Primary memory devices are more expensive than Secondary memm}"devices areless e:q;ensivé

— iegndary stoLagE devices when compare to primary memory devices

5 The_ memory devices used for primary memory are| The secondary memory deviees arc Blﬂgﬂcﬁc und‘

. | semiconductor memories optical memories

6 Primary memory is also known as Main memory or| Secondary memory s jllsoikii-cyw; as Ex]emﬂl'

I .Imgm‘a] memory e memory or Auxiliary memory ‘

7 Examples: RAM, ROM, Cache memory, PROM,

Examples; Hard Disk.f Flopg 7Dis_k, Magnetic Tapes
b E@Oﬂegjgws elc - _\Jﬂ PRy ag p ‘
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Primary and Secondary Memory in Computer
i -

min

Cache Memory
Cache memory is a very high speed semiconductor memory which can speed up the CPU. It

acts as a buffer between the CPU and the main memory. It is used to hold those parts of data and
program which are most frequently used by the CPU. The parts of data and programs are transferred
from the disk to cache memory by the operating system, from where the CPU can access them.

VidyaGyaan.com

Advantages

The advantages of cache memory are as follows —

* Cache memory is faster than main memory.

= It consumes less access time as compared to main E
memory. ' l: RAM I
* It stores the program that can be executed within g
short period of time. [
* It stores data for temporary use, F"’"’“" D‘“""’ﬂ‘
1

L Input ll.lnvicos —*
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Differences between Primary and Secondary Memory

Disadvantages

The disadvantages of cache memory are as follows —

® Cache memory has limited capacity.

® It is very expensive.

Virtual Memory

The concept of virtual memory in computer organisation is allocating memory from the hard
disk and making that part of the hard disk as a temporary RAM. In the earlier days, when the concept
of virtual memory was not introduced, there was a big troubleshooting that when RAM is already full
but program execution needs more space in RAM. The computers became unresponsive in such type
of situation since processor forced the program (o be in RAM but RAM can’t hold them because it is

already running out of space. To deal with this type problem the concept of virtual memory was
introduced.

The concept of virtual memory in computer organization:

Basically, virtual memory provides an illusion to the users that the PC has enough primary
memory left to run the programs. Though the size of programs i.¢. to be executed may sometimes very
bigger than the size of primary memory left, the user never feels that he needs a bigger primary
storage to run that program. When the RAM is full, but program execution needs more space in RAM,
then the operating system occupies a portion of the hard disk and uses it as a RAM. In that part of the
secondary storage, the part of the program which not currently being executed is stored and all the
parts of the program that are eventually executed are first brought into the main memory.

Hard Disc:

The hard drive, which typically provides storage for data and applications within a computer,
has four key components inside its casing -- the platter (for storing data), the spindle (for spinning the
platters), the read/write arm (for reading and writing data) and the actuator (for controlling the actions

of the read/write arm). Only the most technically proficient 1T professionals should attempt to work
on the components inside a hard drive.

». : N

/
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Different component inside Hard Disc:

Platters

The platters are the circular discs inside the hard drive where the 1s and 0s that make up your files are
stored. Platters are made out of aluminum, glass or ceramic and have a magnetic surface in order to
permanently store data. On larger hard drives, several platters are used to increase the overall capacity

of the drive. Data is stored on the the platters in tracks, sectors and cylinders to keep it organized and
easier to find.

The Spindle

The spindle keeps the platters in position and rotates them as required. The revolutions-per-minute
rating determines how fast data can be written (o and read from the hard drive. A typical intemnal
desktop drive runs at 7,200 RPM, though faster and slower speeds are available. The spindle keeps the
platters at a fixed distance apart from each other to enable the read/write arm to gain access. (ref 143)

The Read/Write Arm

The read/write arm controls the movement of the read/write heads, which do the actual reading and
writing on the disk platters by converting the magnetic surface into an electric current. The arm makes
sure the heads are in the right position based on the data that needs to be accessed or written; it's also
known as the head arm or actuator arm. There is typically one read/write head for every platter side,
which floats 3 to 20 millionths of an inch above the platter surface,

Actuator

The actuator or head actuator is a small motor that takes instructions from the drive's circuit board to
control the movement of the read/write arm and supervise the transfer of data to and from the platters.
It's responsible for ensuring the read/write heads are in exactly the right place at all times.

Other Components

As well as the casing on the outside of the hard disk that holds all of the components together, the
front-end circuit board controls input and output signals in tandem with the ports at the end of the

drive. No matter whal the type of drive, it has one port for a power supply and one port for
transferring data and instructions to and from the rest of the system,
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Tracks and Sectors of a Hard disc:

Platters are organized into specific structures to enable the organized storage and retrieval of data.
Each platter is broken into tracks—tens of thousands of them--which are tightly-packed concentric
circles. These are simular in structure to the annual rings of a tree (but nor similar to the grooves in a
vinyl record album, which form a connected spiral and not concentric rings).

A track holds 100 much information to be suilable as the smallest unil of storage on a disk, so each one
is further broken down into secrors. A sector is normally the smallest individually-addressable unit of
information stored on a hard disk, and normally holds 512 bytes of information. The first PC hard
disks typically held 17 sectors per track. Today's hard disks can have thousands of sectors in a single
track, and make use of zoned recording to allow more sectors on the larger outer tracks of the disk.

Track  1rack Sector

Cluster

\Actu ator Arm

Hard Drive Types:
Currently, we can group hard drives into four types:

* Parallel Advanced Technology Attachment (PATA)
* Senal ATA (SATA)

* Small Computer System Interface (SCSI1)
* Solid State Drives (SSD)

® External USB HDD
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S.S.D

SSD stands for Solid State Drive. It is the current technology this has begun to replace Hard
Disk Drives (HDD). The HDD or SDD is the hardware component in a compuier that stores data The
operating system (usually Windows on PCs and MacOS on Apple compulers) is installed on the drive.
It allows the computer (o boot into an interface that the user can navigate. When you create a
document and save it, it is saved to your storage drive. You can also save files to external devices,
such as a flash drive or external hard drive. Without a storage drive, you wouldn’t be able to save any
files or even boot into the operating system.,

--..-...._--___...-___....._-.-...-.... _______
....__.--_._..-....-..__--__-._.-. -----
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Mother board:

A motherboard (sometimes alternatively known as the muinbonrd, system board, baseboard
planar board or logic board, [ L] or colloquinlly, o mobo) is (he main printed circuit board (PC1) found
m general purpose migrocomputers and other expandable systems. [t holds and allows communication
between many of the crucial electronic components ol o system, such ws the central processing unit
(CPU) and memory, and provides connectors for other periphernls,

AMB Miash C-Madin Game Port! cepaq g
BIOS Chip Audio Clip - Audio Gl g 2X UBB Ports |

ITE VO Ehip E:':FC"I:L Printer Parl  LAN Connetor

i Keyboard |
..... 3 - E Mcuse
4 : 1 Conneclors

Sman Card
Reader

Conneclor ﬂ

DA Header
AGP Pro Slot

ATX Porvewr
Connsclor

4X Use S:JCIIUI A
2.0 Ports AMD Duron
Alhlan,
Alhilon XP
X PCI Slot VIA KT400
North Bndge
VIA VTB216 g ATX12V 4-Pin
South Bridge , e N it
HighPaint t'. ¢ - :
IDE RAID Chip - : DR DiMM Slats
Front Panel R ik o
Connectors p CPU FANT 1

FAN2Z
o]

Chnasls Fan 1/Fan 2 HOD IDE
Connector Connectar

Floppy
Controller

2X EIDE RAID Controllors
(Support 4 UDMA 66/100/133 Devices)

Optical Disc Drive
An optical drive is a type of computer disk drive that reads and writes data from optical disks

through _Iaser begming technology. This type of drive allows a user to retrieve, edit and delete the
content from optical disks such as CDs, DVDs and Blu-ray disks
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Basic Terminologies

POST

Stands for "Power On Self Test. POST (or PO.S.T)) is a series of system checks run by
computers and other electronic devices when they are turned on. The results of the test may be
displayed on a screen, output through flashing LEDs, or simply recorded internally. On computer
systems, the POST operation runs at the beginning of the boot sequence. If all the tests pass, the rest
of the startup process continues automatically.

BIOS

BIOS (basic input/output system) are the program a personal computer's microprocessor uses
to get the computer system started after you tum it on. It also manages data flow between the

computer'’s operating system and attached devices such as the hard disk, video adapter, keyboard.
mouse and printer.

BOOTING

The term boot is used to describe the process taken by the computer when tumed on that loads
the operating system and prepares the system for use.

Booting, boot up, and start up are all synonymous terms and geverally describe the long list of things
that happen from the pressing of the power button to a fully-loaded and ready-to-use session of an
operating system, like Windows.

What Goes On During the Boot Process?

From the very beginning, when the power button is pressed to turn the computer on, the power

supply unit gives power to the motherboard and its components so that they can play their part in the

whole system.

The first part of the next step of the boot process is controlled by BIOS and begins after the POST.
This is when POST error messages are given if there's a problem with any of the hardware.

Following the display of various information on the monitor, like the BIOS manufacturer and RAM
details, BIOS eventually hands the boot process over to the master boot code, that hands it to the
volume boot code, and then finally to the boot manager to handle the rest.

This is how BIOS finds the right hard drive that has the operatiﬁg systen. It does this by checking the
first sector of the hard drives it identifies. When it finds the right drive that has a boot loader, it loads

that into memory so that the boot loader program can then load the operating system into memory,
which is how you use the OS that's installed (o the drive
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Hard (Cold) Booting V/S Soft (Warm) Booling

You may have heard the terms hard/cold booting and sofi/warm booting and wondered what
was meant Isn't booting just booting? How can you have two different types?

Acold boot is when the computer starts up from a completely dead state where the components were

previously without any power at all. A hard boot is also characterized by the computer performing a
power-on self-test, or POST,

However, there are conflicting perspectives on what a cold boot really involves. For example,
restarting a computer that's running Windows may make you think that it's performing a cold reboot
because the system appears to turn off, but it may not actually shut down the power to the
motherboard, in which case it would be applying a soft reboot.

COMPUTER SOFTWARE
Software

Software is a collection of computer programs and related data that provide the instruction for
telling a computer what to do and how to do it. A software is an interface between user and computer.
It is a set of instructions, programs that are used to give command to hardware. It is responsible for

controlling, integrating and managing the hardware components of a computer system and for
accomplishing specific tasks.

Types of Software
Software can be divided into two major calegories.

1. System Software.
2. Application Software.

Software

Set of programs that governs
the functioning of computer
I

System Software
Controls the internal
Computer nperation

Application Software

Carries ont necessary operations for
aspecllied application to function,

TN

~ T
System Speeific )
Developln Gonorn Specific Purposel
Management Program mms Purpose Soltware Software
1. Operating System 1. Programming L. Wortl Processur + Reservation System
2. Deviee Drivers 2. Pres i
System Ut Langunga 2. Presontaiion 2. Atlendanco System
3-System Utilities 4. Language 3 Spreadslizot 3, Billing System
Translalor 4. Imuge editor 4. Repart Card
9. Linker Generator, ¢le.
4.Loder
N_‘—‘_-_._—
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System Software

System software consis(s of several programs, which are directly responsible for controlling,
integrating and managing the individual hardware components of a computer system,

It also provides the interface between the user and component of the computer.

The purpose of system software is to insulate the applications programmer as much as possible from
the detail of the particular complex computer being used.

Depending on the functionality, the system software can be further divided into two major categories;
system management program and developing software.

1. System Management Program:

It includes an integrated system of programs, which manages the operations of the processor,
controls input/output, manages storage resources and provides various support services. Some
common examples of system management programs are operating system, device driver and system
utilities.

Operating System:

It consists of programs , which controls, which controls, coordinates and supervises the
activities of the various components of a computer system. Its function is to provide link between the
computer hardware and the user.

It performs all internal management finctions (disk access, memory management, task scheduling and
user interfacing) and ensures systematic functioning of a computer system. It provides an
environment to run the programs. e, g., MS-DOS, windows XP/2000/98, Unix Linux, etc.

The operating system performs the following functions.
L. It recognises input from keyboard, sends output to the display screen.

2. It makes sure that programs running at the same time do not interface with each other.
3. It is also responsible for security, ensuring that unauthorized users do not access the system.

BIOS:

The Basic Input / Qutput system (BIOS) is commonly known as System Bios. The BIOS
controls various electronic components within the main computer system The initial function of the
BIOS is to initialize system devices such as the RAM, hard disk, CD/DVD drive, video display card
and other hardwares, The BIOS sets the machine hardware into a known state that helps the operating
system to configure the hardware components. This process is known as Booting Up.

Device Drivers:

A software, which is written with the objective of making a device functional when it is
connected to the computer is called device driver. It is a system software that acts like an interface
between the device and the user. Every device, whether it is a printer, monitor, mouse or keyboard has
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a driver program associated with it for its proper functioning

o [evice drivers are a set of iasieactions that inindice owr 10 1o a handware device

¢ Device dnvers are not independent programs, they assists and we assisted by the opersting
sysiem for the proper lingtoning

¢ System U tilities:

These programs perfonm (asks related (0 the muintenance of the computer sysem  These are
the packages which are loaded into computer during time of installation of operating sy stem [hey are
used W suppont, enhance, expand and secure existing programs and data in the computer system

System utility mainly consists of the following functions.

1. Disk Compression It increases the amount of information that can be stored on a hard disk by
compressing all nformation stored on o hard disk. This utility works automatically and the
user does not need 1o be aware of its existence.

L Disk Fragmenters It detects computer files whose contents are broken across several
locanons on the hard disk and moves the fragments to one location 1o mcrease efficiency It
can be used to rearrange files and unused space on your hard disk.

3. Backup Utilities It can make a copy of all information stored on a disk and restore either the
entire disk or selected files.

4. Disk Cleaners It is used to find files that have not been used for a long time. This unlny also
serves 1o mcrease the speed of a slow computer.

5. Anti-Virus It 1s the utility which is used to scan compulter for viruses and prevent the computer
system files from being corrupl.

2. Developing Software:

It 1s a software which provides service required for the development and execution of
application sofiware. The progmmming languages, language translator, loader, linker are required for
the application software development.

Programming Languages:

A programmung language 15 a primary interface 6f a progmmmer with a computer A
programummng language 15 an antificial language o express computation that can be performed b a
computer
Each language has its own syntax i.¢, the set ol specific rules and expresses the logcal steps of an
algorithin - programming languages are divided 1o two eategories, Low | evel Language (LLIL) and
High Level Language (MI1.1)

l. Low Level Language (LLL) Low level langunge is divided into two parts

I. Machine Language It is sometimes, referred (0 as machine code or object code It is a
collection of binary digits or bits that computer reads and interprets
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2. Assembly Langnage It is used to interface with computer hardware. It uses instructled
commands as substitutions for numbers allowing human to read the code more easily than
binary. It uses English —like representation (o wrile a program,

Medium Level Language:

It serves as the bridpe between raw hardware and programming layer of a computer system. It
is designed to improve the translated code before it is executed by {he processor,

2. High Level Language (HLL) It is machine independent language and uses translator. It is also
called source code. Some commonly used high level languages are C, BASIC, FORTRAN,
PASCAL, etc.

Language Translator:

A language translator helps in converting programming languages to machine language. The
translated program is called the object code. There are three different kinds of language translator

L. Assembler It is used to convert the assembly language into machine language (i.e.,0 or 1),
This language consists of mnemonic codes which are difficult to learn and is machine
dependent.

2. Compiler It is used to convert the source code (written in high level language) into machine
language. Compiler reads whole source code at a time and trap the errors and infonn to
programmer. For each high level lan guage, the machine requires a separate compiler.

3. Interpreter This language processor converis a high level language program into machine
language by converting it line-by-line. If there is any crror in any line during execution, it will
repot it at the same time and cannot resume until the error is rectified.

Linker

A linker is a system program that links together several object modules and libraries to form a
single and coherent prograin (executable). The main purpose of linker is to resolve references among
files. Linker is used (o determine the memory locations that code from each module will occupy and
relates its instruction by adjusting absolute references.

Loader

Loader is a kind of system software, which is responsible for loading and relocation of the
executable program in the main memory. It is a part of operating system that brings an executable file
residing on disk into memory and starts its execution process,

-
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Application Software

Application software is a computer soflware designed to help the user to perform singular or
multiple tasks. It is a set of mstructions or program designed for specific uses or applications, that

enable the user to interact with a computer . Application sofiware are also called the end-user
programs. These programs do the real work for users.

There are two nypes of application software.
1. General Purpose Software

General purpose software’s are designed to perform general tasks,

I. Word Processing Software

A word processor is a software program capable of creating, storing and printing of documents.
Word processors have the ability to create a document and make changes anywhere in the document.

This document can also be saved for modification later on or be opened on any other computer using
the same word processor.

I1. Presentation software

Presentation is the practice of showing and explaining the contents of a topic to an audience or
learner visually. People , in a variety of settings and situations, use presentation software to make their
presentations more interesting and professional. e.g., marketing managers use presentation graphics to
present new marketing strategies to their superiors Sales people use this software to demonstrate
products and encourage customers to make purchases. Students use it to create high quality class
presentations. e.g., Microsoft PowerPoint, Corel presentations, Lotus Freelance Graphics etc.

I11. Electronic Spreadsheets

Spreadsheet applications (sometimes referred to simply as spreadsheets) are the computer
programs that accepts data in a tabular form and allow you to create and manipulate spreadsheets
electronically. In Spreadsheet Applications, each value exists in a cell. You can define what type of
data is in each cell and how different cells depend on one another. The relationships between cells are

called Formulas and the names of the cells are called Labels, E.g., Microsoft Excel, Corel Quattro Pro,
Lotus 1-2-3 etc.

IV. Database Management System (D BMS)

A DBMS (Database Management System) refers to the sofiware that is responsible for sorting,
maintaining and utilizing a database. It enables a user (o define, create and maintain the database and

provide controlled access on it. A database is a collection of integrated data stored together to serve
multiple applications.

€.2.. Microsoft Access, Corel Paradox, Lotus Approach etc.
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V. Desktop Publishing Software

Desktop publishing software is a tool for graphic designers and non-designers to create visyal
communications for professional or desktop printing as well as for online or on screen electronjc
publishing.

Complete Desktop Publishing (DTP) involves the combination of type selting (choosing font and
the text layout), graphic design, Page layout (how it all fits on the page) and printing the document.
e.g., Quark Express, Adobe Page Maker, 3B2, Corel Draw, Corel Ventura Illustrator etc.

VI. Graphics Software

Graphics Software or image editing sofiware is an application program or collection of programs
that enables a person to manipulate visual images on a computer system. Most graphics software have
the ability to import and export one or more graphics file formats. Typical graphics software enables
data to be plotted as line chart, bar chari and pie chart. e.g., Adobe Photoshop, Pizza, Microsoft

Publishes etc.

VII. Multimedia Software

Multimedia includes a combination of text, audio, still images, animation, video or interactivity
content forms. The term is used in contrast to media which uses only rudimentary computer display
such as text only or traditional forms of printed or hand produced material.

2. Specific Purpose Software
Specific purpose software are designed to perform specific tasks. This type of application
software generally has one purpose to execute.

Some of the specific purpose application software s are described below

I. Inventory Management System and Purchasing System.

It is an attempt to balance mventory needs and requirement to minimize total cost, resultin g from
obtaining and holding an inventory. Inventory is a list of goods and materials available in a stock.
Inventory management system is generally used in departmental stores or in an organization to keep
the records of the stock of all the physical resources.

I1. Payroll Management System.,

Payroll management system is used by all modern organisations to cncompass every employee of
the organisation who receives a regular wage or other compensation. All different payment methods
are calculated by the payroll software and the appropriate Pay checks are issued.

I11. Hotel Management System

Hotel management system refers to the management techniques used in the hotel sector. These

can include hotel administration, accounts, billing, marketing, housekeeping, front office or front
desk.
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IV. Reservation System

A reservation system or central reservation system (CRS) is a computerized system used to store
and retrieve information and conduct transactions related to air travel, hotels, car rental, or other
activities. It is an application software which is commonly seen at railway reservation offices, this
software helps the concerned department to automatically check the availability of the seats or berths
of any frain and any particular data with incomparable speed.

V. Report Card Generator

It is an application software which is commonly used in schools by the examination department
to prepare and generate the report cards of the students. It performs all possible mathematical
calculations and checks whether a student can be promoted to the next class or not. It can also be used
to calculate the class wise ranking of a student.

V1. Accounting software

Accounting software is an application software that records and processes accounting transactions
within functional modules such as accounts payable, accounts receivable, payroll and trial balance. It
works as an accounting information system.

There are several types of accounting software s as follows
{a) Accounts payable Software.
(b) Bank Reconciliation Software.

(¢) Budget Management Software, etc.

VII. HR Management System

It refers to the systems and processes at the intersection between human resource management
(HRM) and information technology. The function of HR department is generally administrative and
common to all organisations. e.g., Effective Staff, Cezanne HR etc.

VIII. Attendance System

Attendance system is an application software designed to track and optimize the presence of a
person/ student in an organisation or school. Now-a-days, attendance system can be integrated with
customer’s existing time/attendance recording devices like Biometrics/ Access cards. Attendance
management can be done in two ways

(a) Biometric Iniegration

(b) Manually Attendance Integration

IX. Billing System

It refers to the software that is used to perform the billing process. It handles the tracking of

ladled products and services delivered to a customer or set of customers. e. g., Billing Tracker, Killing
etc.
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Internet

The Intemet, sometimes called simply "the Net," is a worldwide system ofcomputer networks
o network ol nelworks i which users al pny one compuler can, il they have permission, get
Information fram any other computer (and somelimes talk dircctly 1o users at other computers). It was
conceived by the Advanced Resenrch Projecis Apency (ARPA) of the U.S. government in 1969 and
was lrst known as the ARPANel, The original aim was to create a network that wm'llld allowt users of a
research computer al one universily (o "talk (o research compulters al olher unfverSJ'nes. A side benefit
ol ARPANet's design was (hat, Decause Messages could be routed or rerouted in more than one
direction, the network could continue (o funclion eveh il parls of it were destroyed in the event of a
milltary nttnek or ather disaster,

Today, he Internet (s n public, cooperative and self-sustaining facility accessible to hundreds
of millions of people worldwide. Physically, the Internet uses a portion of the total resources of the
curently existing public telecommunication networks. Technically, what distinguishes the Internet is
is use of u set of protocols called TCPAP (for Transmission Conlrol Protocol/Internet Protocol), Two

recent adaptations ol Inlemet technology, the intranet and the exiranel, also make use of the TCP/IP
protocol.

The most widely used part of the Internet is the World Wide Web (often abbreviated "WWWw"
or called "the Web"), Its outsianding leature is hypertext, a method of instant cross-referencing, In
most Web sites, certain words or phrases appear in text of a different color than the rest; ofien this text
15 also underlined. When you select one of these words or phrases, you will be transferred {0 the site or
page that is relevant to his word or phrase. Sometimes there are butlons, images, or portions of
images that are "clickable," 11 yau move he pointer over a spol on 4 Web site and the pointer changes
into a hand, this indicales (hat you can click and be transferred to another site,

Using the Web, you have access (o billions of pages of information, Web browsing is done
with o Web browser, the most popular of which are Chrome, Firefox and Intemet Explorer. The
ppearance of n particular Web sile may vary slipghtly depending on the browser you use, Also, later
versions of a particular browser are able (o render more "bells and whistles" such as animation, virtyal
reqlity, sound, and music files, than earlier versions,

The Intermet has continued (o grow and evolve aver the years of ils existence. IPv6, for
example, was designed (o anticipate enormous future expansion in the number of uvailable 1P
addresses. In o related development, (he Intemey of Things (JoT) is the burgeoning environment in

which almost any entity or object can be provided with a unique identifier and (he ability to transfer
data automatically over the Intemet.

E-mail

Short for electronic mall, e-mnll or emal Is information
exchanged between (wo users over lglg&gmmmgﬁuum More plainly

contain (ext, files, Imnges, or other ntachiments seni theough n
group of individualy,

stored on a computer that s
s e=mail s w message (hat may
hetwork to 0 specified individual or

o
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The first e-mnil was sent by Ray Tomlinson in 1971, Tomlinson sent the e-mail 1o himself as «
Lest e-mail message, contalning the text "something like QWERTYUIOP" However, despite sending
the c-mail to himself, the e-mail message was still transmilted through ARPANET,

By 1996, more electronic mail was being sent than pastal mail.

Some early email systems required (he author and the recipient to both be online at
time, in common with instant messaging. Today's e

model. Email servers accepl, forward, deliver,

the same
mail systems are based on a store-and-forward
and store messages, Neither the users nor their
computers are required Lo be online simultaneously; they need to connec only briefly, typically (o a
mail server or a webmail interface, for as long as it takes (o send or

BROWSER:

receive messages,

Definition - What does Web Browser mean?

Aweb browser is a software program that allows a user to locate, access, and display web pages. In
common usage, a web browser is usually shoriened to "browser." Browsers are used primarily for
displaying and accessing websites on the internet, as well as other content created using languages
such as Hypertext Markup Language (HTML) and Extensible Markup Language (XML),

Browsers (ranslate web pages and websites delivered using Hypertext Transfer Protocol (HTTP) into
human-readable content. They also have the ability to display other protocols and prefixes, such as
secure HTTP (HTTPS), File Transfer Protocol (FTP), email handling (mailto:), and files (file:). In

addition, most browsers also support external plug-ins required to displ

ay aclive content, such as in-
page video, audio and game content.

Common browsers include Internet Explorer from Microsofi, Firefox from Mozil
Safari from Apple, and Opera. All major browsers have mobile versions th
for accessing the web on mobile devices.

la, Google Chrome,
at are lightweight versions

(HOW POPULAR WEB BROWSERS Wi

——

Mozilla icrosoft
Firefox Chrome Internet
O Explorer
Apple Opera

Safari
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Number system:

The technique to represent and work with numbers is called number system. Decimal number
system is the most common number system. Other popular number systems include binary number
system, octal number system, hexadecimal number system, elc.

Decimal Number System:

Decimal number system is a base 10 number system having 10 digits from 0 to 9. This means
that any numerical quantity can be represented using these 10 digits. Decimal number system Is also a
positional value system. This means that the value of digits will depend on its position. Let us take an
example to understand this.

Say we have three numbers — 734, 971 and 207. The value of 7 in all three numbers is different—
* In 734, value of 7 is 7 hundreds or 700 or 7 x 100 or 7 x 102

* In 971, value of 7 is 7 tens or 70 or7x100r7 x 101
* In 207, value Of 7 is 7 unitsor 7 or 7 < 1 or 7 x 100

The weightage of each position can be represented as follows —

10% 104 102 102 , 1at ’ 109 ]

In digital systems, instructions are given through electric signals; variation is done by varying the
voltage of the signal. Having 10 different voltages to implement decimal number system in digital
equipment is difficult. So, many number systems that are easier to implement digitally have been
developed. Let’s look at them in detail.

Binary Number System:

The easiest way to vary instructions through electric signals is two-state system — on and off
On is represented as 1 and off as 0, though 0 is not actually no signal but signal at a lower voltage. The
number system having just these two digits — 0 and 1 - is called binary number system.

Each binary digit is also called a bit. Binary number system is also positional value system, where
each digit has a value expressed in powers o 2, as displayed here.

L]

In any binary number, the rightmost digit is called least significant bit (LSB) and lefimost digit is
called most significant bit (MSB),

‘ 29 24 23 21 ’ 21

iliﬂfxl

mMsa LSBE
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And decimal equivalent of this number is sum of product of each digat with s positional value
110102 = | <24 4 1x23 + 0222 4 121 4 0%20

16+8+0+2+0

2610
Octal Number System:

Octal number system has eight digits - 0, 1, 2, 3, 4, 5, 6 and 7. Octal number sysiem is also a
posihonal value system with where each digit has its value expressed in powers of &, as shown here

a3 B @l a? CL a°

Decimal equivalent of any octal number is sum of product of each digit with its positional value
7268 = 7-82 + 281 + 680

=448+ 16 + 6

= 47010

Hexadecimal Number System:

Octal number system has 16 symbols — 0 to 9 and A to F where A
so on ull F Hexadecimal number system is also a positional value
value expressed in powers of 16, as shown here —

is equal to 10, B is equal 1o 11 and
system with where each dignt has s

[
' 167 164 167 162 162 16°
|

Decimal equivalent of any

hexadecimal number is sum of product of each dignt with s posInOnal
value.

2TFBI6 = 27163 + 74162 + 15%16] + 10%160
<8192 + 1792 + 240 +10
“ 1023410

Number System Relationship:

The following table depicts the relntionship botween decimal,

binary, octal and hexadecimal number
systerns

BINARY DECIMAL OCTAL HEXADECIMAL
0000 0 0 0

0001 1 ] |

e
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BINARY DECIMAL OCTAL HEXADECIMAL

0000 0 0 0
0001 1 1 ]
0010 2 2 2
0011 3 3 3
0100 4 4 4
0101 5 5 5
0110 6 6 6
0111 7 7 7
1000 8 10 8
1001 9 11 9
1010 10 12 A
1011 11 13 B
1100 12 14 W
1101 13 15 D
1110 14 16 E
1111 15 17 F

As you know decimal, binary, octal and hexadecimal number systems are positional value number
systems. To convert binary, octal and hexadecimal to decimal number, we just need to add the product

of each digit with its positional value. Here we are going to leam other conversion among these
number systems,

Decimal to Binary conversion:

Decimal numbers can be converted to binary by repeated division of the number by 2 while recording
the remainder. Let’s take an example to see how this happens,

Remainder

2 43

2 21 1 MSB
2 10 1

2 5 a

2 2 1

2 1 o]

o] 1 LSB

The remainders are to be read from bottom to top ta obtain the binary equivalent.
4310 =1010112
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Decimal to Octal conversion:
Decimal numbers can be converted to octal by repeated division of the number by 8 while recording
the remainder. Let's take an example to see how this happens,

Remainder
8 473
8 59 1 MSD
8 7 3 i
7 LSD

Reading the remainders from bottom to top,
47310 =7318

Decimal to Hexadecimal conversion:

Decimal numbers can be converted to octal by repeated division of the number by 16 while recording
the remainder. Let’s take an example to see how this happens,

Remalnder
16 423
16 26 7
16 1 A ]
a 1

Reading the remainders from bottom to top we get,

42310=1A716

Binary to Octal conversion and Vice Versa
To convert a binary number to octal number, these steps are followed —

* Starting from the least significant bit, make groups of three bits,

» If there are one or two bits less in making the groups, 0s can be added after the most significant
bit
» Convert each group into its equivalent octal number

Let’s take an example to understand this.

101210010101

0101310010210 31

+ 1 1 7]

2 S 2 L=
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101100101012 = 26258

To convert an octal number to binary, each octal digit is converted (o its 3-bit binary equivalent
according to this table.

Octal Digit 0 1 2 3 4 5 6 7

Binary Equivalent 000 001 010 011 100 101 110 11]
546738 = 1011001101110112

Binary to Hexadecimal conversion:

To convert a binary number to hexadecimal number, these steps are followed —
* Starting from the least significant bit, make groups of four bits,

* Ifthere are one or two bits less in making the groups, Os can be added after the most significant
bit.

* Convert each group into its equivalent octal number.

Let’s take an example to understand this.

1 01 1 0110101

11 03110110101
Tl

D B

101101101012 =DB516

To convert an octal number to binary, each octal digit is converted to its 3-bit binary equivalent.

>>>o<<<
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