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Congratulations!

Digital Credentials:
Showcase Microsoft 3 SIMct
Proficiency o

SHARE YOUR ACHIEVEMENT:

Digital Credentials in SIMnet are sharable badges and certificates
that showcase student mastery of Microsoft Office applications
such as Access, Excel, PowerPoint, and Word. These digital
credentials of achievement are based upon student scores for
specific SIMnet assignments.

Why is Digital Badging important?

m Students can add badging credentials to their resume, LinkedIn,
and social media pages.

m Students can promote proficiency of various MS Office application
skills to prospect employers via LinkedIn.

m There is no additional charge for the digital credentials but
students do need a SIMnet license to earn them.

About SIMnet Digital Credentials:

“My students embrace the challenge of earning
digital badges. What a great motivator to keep

students engaged in their learning!”

—Barbara Garrell, Instructor, Delaware County Community College

For more information, visit bit.ly/mhcredentials



http://bit.ly/mhcredentials

More than 200,000 credentials are issued yearly to students.

X To achieve a SIMnet White Belt Badge:

& SIMnet Students complete each Let Me Try interactive in the Office
introductory level content from the library book. Let Me Try
mg interactives can be completed in a SIMbook, lesson, or

SIMpath assignment.

To achieve a SIMnet Yellow Belt Badge:

Students must complete a Level 3 Capstone Project with

a score greater than the required threshold on that project.
The minimum threshold is 90%.

Excel Yellow Belt

To achieve a SIMnet Purple Belt Badge:

& SIMnet Students complete each Let Me Try interactive in the Office
ol plelbelt advanced level content from the library book. Let Me Try
g interactives can be completed in a SIMbook, lesson, or
SIMpath assignment.
To achieve a SIMnet Black Belt Badge:
% Students must complete the Black Belt Exam which includes

T a random set of 60 questions and must be completed within
Excel Black Belt 90 minutes or less. Students must receive a score of 90% or
~ higher on the exam to earn this badge.

Claiming a Credential

For students claiming a credential, it'’s easy
and seamless. To access your credential,
sign in to SIMnet (or through your course
management platform), click on your

name and then open the credentials tab to
view badges you have earned. Click on a
specific badge to see the credential view
and then you are able to share it to your
LinkedIn or other social media platforms.

Craduntials

Congratulations!
You have eamed a

credential. Click here to
daim it.

For more information, visit bit.ly/mhcredentials
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Keep IT SIMple.

Office Online WWWWMM
Projects v e
within SIMnet

Microsoft Office Online Projects in SIMnet are auto-graded
and simple for instructors to assign to students.

Office Online Projects work for:
m Students using the online versions of Word, Excel, or PowerPoint

m Students using Chromebooks

Office Online Project details:

m Existing SIMnet projects written for students with downloaded Microsoft
applications were reworked and had steps removed where features are not
available in the Office Online versions.

m Instructors can view the exact changes between projects for the downloaded
version of Office and the Office Online version in the SIMnet Help Topic

Assigning Online Projects in SIMnet:

m Office Online Projects are available for Nordell’s In Practice series
and Manning/Swinson’s A Skills Approach series

m Same steps as assigning any project but look specifically for the

series which include ‘Office Online’ in their name CEETE Tl

rep for a demo:
mheducation.
link/rep

For more information, visit mheducation.com/highered/simnet



https://help.simnetonline.com/manager/course-materials/project-materials/office-online-projects
http://mheducation.com/highered/simnet
https://shop.mheducation.com/store/paris/user/findltr.html

SIMnet Keep IT SIMple.

MOS Prep Content
in SIMnet

A Microsoft Office Specialist (MOS) certification is an
industry-recognized validation of proficiency in core Office
suite applications: Access, Excel, PowerPoint, and Word.

Complimentary MOS prep materials in SIMnet include:

m MOS SIMbooks: Contains content organized for the three MOS Associate
level exams (Excel, PowerPoint, and Word) and for the MOS Access Expert
level exam. Available as one SIMbook with all applications or broken out
per individual Office application.

c”'l\"c‘i&c{f{sgﬁm D”II\dC'IchE{sgﬁl_ﬂ mF’l\'Ic‘IEc{r?{sgaf\ErSI mp’lvcllltcgr?{sgﬁl-51
Excel PowerPaoint Word Access
& SIMnet & SIMnet & SIMnet & SIMnet
MOS Excel MOS PowerPoint MOS Word MOS Access
Associate SIMbook Associate SIMbook Associate SIMbook Expert SIMbook

m MOS Capstone Projects: Level 2 MOS chapter projects and capstone
projects available for each Office application

m MOS Prep Simulated Exams: Instructors can assign a simulated exam
for students to practice MOS certification skills

This content is organized to help students prepare for the MOS exam
to enhance career readiness and employability. Contact your

rep for a demo:

mheducation.
link/rep

For more information, visit mheducation.com/highered/simnet
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windows & off ice

INTRO CHAPTER: WINDOWS, OFFICE,
AND FILE MANAGEMENT

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

SLO Intro.1 —Using Windows
Windows 10 & 11
Microsoft 365 and Your Microsoft Account
Windows Desktop and Taskbar
Start Menu
Add Apps
Customize the Start Menu
Customize the Taskbar
File Explorer
OneDrive
OneDrive Online
Search
Task View and Virtual Desktops
Settings

SLO Intro.2—Using Microsoft Office
Office 365 and Office 2021
Office 365 Products, Versions, and
Update Channels
Premium Office Apps, Office Online,
and Office Mobile Apps
Open an Office Desktop Application
Office Start Page
Backstage View
Microsoft Search
Mouse and Pointers
Touch Mode and Touch-Screen Gestures

SLO Intro.3—Creating, Saving, Closing,
and Opening Office Files

Create a New File

Save a File

AutoSave

Create a New Folder When Saving a File

Save As a Different File Name

Office File Types

Close a File

Open an Existing File

Pause & Practice: Intro-1

SLO Intro.4—Working with Files
File Views
Change Display Size

Intro-1

Intro-1
Intro-1
Intro-1

Intro-2
Intro-2
Intro-2
Intro-3
Intro-3
Intro-4
Intro-4
Intro-6
Intro-6
Intro-7
Intro-8
Intro-9
Intro-9
Intro-11

Intro-12
Intro-13

Intro-13

Intro-14
Intro-15
Intro-16
Intro-16

Intro-17
Intro-18
Intro-18

Intro-19
Intro-19
Intro-21

Intro-22
Intro-22
Intro-23
Intro-23
Intro-24
Intro-24

Intro-26

Intro-29
Intro-29
Intro-30

Manage Multiple Open Files and Windows Intro-30
Snap Assist Intro-31
SLO Intro.5—Printing, Sharing,
and Customizing Files Intro-32
Print a File Intro-33
Export as a PDF File Intro-33
Document Properties Intro-34
Share a File Intro-35
Program Options Intro-36
SLO Intro.6—Using the Ribbon, Tabs,
and Quick Access Toolbar Intro-36
The Ribbon, Tabs, and Groups Intro-36
Ribbon Display Options Intro-37
Buttons, Drop-Down Lists, and Galleries Intro-37
Dialog Boxes, Task Panes, and
Launchers Intro-38
ScreenTips Intro-38
Radio Buttons, Check Boxes, and
Text Boxes Intro-39
Quick Access Toolbar Intro-39
Customize the Quick Access Toolbar Intro-39
SLO Intro.7—Using Context Menus,
the Mini Toolbar, and Keyboard Shortcuts Intro-41
Context Menu Intro-41
Mini Toolbar Intro-41
Keyboard Shortcuts Intro-41
Function Keys on a Laptop Intro-42
Pause & Practice: Intro-2 Intro-42
SLO Intro.8—Organizing and Customizing
Folders and Files Intro-46
Customize File Explorer Intro-46
Create a Folder Intro-47
Move and Copy Files and Folders Intro-48
Rename Files and Folders Intro-48
Delete Files and Folders Intro-49
Create a Zipped (Compressed) Folder Intro-50
Extract a Zipped (Compressed) Folder Intro-50
Pause & Practice: Intro-3 Intro-51
Chapter Summary Intro-53
Check for Understanding Intro-55
Using Microsoft Windows and Office Intro-56
Guided Project Intro-1 Intro-56
Guided Project Intro-2 Intro-59
Independent Project Intro-3 Intro-61
Independent Project Intro-4 Intro-63
Challenge Project Intro-5 Intro-65
Challenge Project Intro-6 Intro-65
Contents  vii




CHAPTER 1: CREATING AND
EDITING DOCUMENTS

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

SLO 1.1 —Creating, Saving, and
Opening Documents

Create a New Document

Save a Document

AutoSave

Save As a Different File Name

Open a Document

Pin a Frequently Used Document

SLO 1.2—Entering and Selecting Text
Type Text and Use Word Wrap
Show/Hide Formatting Characters
Select Text
AutoComplete
AutoCorrect and AutoFormat
AutoCorrect Smart Tag
Add Custom AutoCorrect Entry
Text Prediction

SLO 1.3—Using Paragraph Breaks,
Line Breaks, and Non-Breaking Spaces
Paragraph Breaks
Line Breaks
Spaces and Non-Breaking Spaces

Pause & Practice: Word 1-1

SLO 1.4—Moving and Copying Text
Move Text
Copy Text
Paste Text and Paste Options
Clipboard Pane
Undo Change
Redo and Repeat Change

SLO 1.5—Changing Fonts, Font Sizes,
and Attributes
Font and Font Size
Bold, Italic, and Underline Font Styles
Other Font Style Buttons
Change Case
Font Dialog Box
» Font Color
» Underline Style and Color
» Font Effects
» Character Spacing
Text Effects
Format Painter
Clear All Formatting
Change Default Font and Font Size
Pause & Practice: Word 1-2
SLO 1.6—Changing Text Alignment,
Line Spacing, and Paragraph Spacing
Default Settings
Paragraph Alignment
Line Spacing

viii  Contents

w1-2

wi1-2
Ww1-2
wi1-2

w1-3
W1-3
W1-4
W1- 5
W1-5
W1-6
W1-7
w1-7
W1-7
W1-7
W1-8
W1-9
W1-9
W1-9
W1-10
W1-10

w110
W1-11
W1-11
W1-11

wi-12

w145
W1-15
W1-15
W1-16
W1-17
W1-17
W1-18

w118
W1-18
W1-19
W1-20
W1-20
W1-21

W1-21

W1-22
W1-22
W1-23
W1-23
W1-24
W1-25
W1-25

w1-26

w1-28
W1-29
W1-29
W1-29

Paragraph Spacing
Paragraph Dialog Box

Change Default Line and Paragraph Spacing

SLO 1.7—Using Research, Editing,
and Immersive Tools

Search and the Search Pane

Spelling and Grammar

Editor Pane

Customize the Dictionary

The Thesaurus

Rewrite Suggestions

Acronyms

Word Count

Read Aloud

Immersive Reader and Focus Mode

SLO 1.8—Customizing Document Properties
Document Properties
Advanced Properties
Print Document Properties

Pause & Practice: Word 1-3

Chapter Summary

Check for Understanding

USING MICROSOFT WORD
Guided Project 11
Guided Project 1-2
Guided Project 1-3
Independent Project 1-4
Independent Project 1-5
Independent Project 1-6
Advanced Project1-7
Challenge Project1-8
Challenge Project1-9
Challenge Project1-10

CHAPTER 2: FORMATTING AND
CUSTOMIZING DOCUMENTS

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

SLO 2.1 —Customizing Margins and Page Layout

Page Layout Settings
Margin Settings

Page Setup Dialog Box
Page Orientation
Paper Size

Vertical Alignment

Use the Ruler

Page Movement

SLO 2.2—Setting, Using, and Editing Tab Stops

Set a Tab Stop
» Set a Tab Stop Using the Tabs
Dialog Box
» Set a Tab Stop Using the Ruler
Move a Tab Stop
Remove a Tab Stop
Add a Tab Leader
Change Default Tab Stops

W1-30
W1-31
W1-32

w1-32
W1-32
W1-33
W1-34
W1-35
W1-35
W1-36
W1-37
W1-37
W1-38
W1-38

WwW1-39
W1-39
W1-40
W1-40

w1-40
wW1-45
W1-46

wW1-47
W1-47
W1-51

W1-55
W1-59
W1-61

W1-63
W1-65
W1-67
W1-67
W1-68

W2-69

W2-69
W2-69
W2-69

w2-70
W2-70
W2-70
W2-71

W2-71

W2-72
W2-72
W2-72
W2-73

w2-74
W2-74

W2-75
W2-75
W2-76
W2-77
W2-77
W2-78




SLO 2.3—Using Indents
Left and Right Indents
First Line and Hanging Indents
Remove Indents

Pause & Practice: Word 2-1

SLO 2.4—Inserting Page Numbers, Headers,
and Footers
Page Numbering
» Insert Page Number
» Edit Page Number in Header or Footer
» Different First Page
» Page Number Format
» Remove Page Number
Insert Header and Footer Content
» Number of Pages Field
» Date and Time
» Document Properties

Built-In Headers, Footers, and Page Numbers

Pause & Practice: Word 2-2

SLO 2.5—Using Page and Section Breaks
Page Breaks
Section Breaks
Edit Page and Section Breaks

SLO 2.6—Using Bulleted, Numbered,
and Multilevel Lists
Create a Bulleted List
Customize a Bulleted List
Create a Numbered List
Customize a Numbered List
Multilevel Lists

SLO 2.7—Using Styles and Themes
Style Gallery
Apply a Built-In Style
Modify a Style
Apply a Theme

Pause & Practice: Word 2-3

SLO 2.8—Using Find and Replace and
Resume Assistant

Find

Find and Replace

Go To

Resume Assistant

SLO 2.9—Using Borders, Shading,
and Hyperlinks

Apply Built-In Borders

Customize Borders

Apply Shading

Apply a Page Border

Insert a Horizontal Line

Create a Hyperlink

Edit or Remove a Hyperlink

Pause & Practice: Word 2-4
Chapter Summary
Check for Understanding

Using Microsoft Word
Guided Project 2-1
Guided Project 2-2
Guided Project 2-3

w278
W2-79
W2-80
W2-81

w2-82

w2-84
W2-84
W2-84
W2-84
W2-85
W2-85
W2-86
W2-86
W2-87
W2-87
W2-88
W2-89

w2-89

w2-91
W2-92
W2-92
W2-93

w2-93
W2-93
W2-94
W2-95
W2-96
W2-97

w2-97
W2-98
W2-98
W2-98
W2-99

W2-100

w2102
W2-102
W2-103
W2-104
W2-104

w2105
W2-106
W2-106
W2-107
W2-108
W2-109
W2-109
W2-110

w2-111
w2115
w2116

w2117
W2-117
W2-121

W2-126

Independent Project 2-4
Independent Project 2-5
Independent Project 2-6
Advanced Project 2-7
Challenge Project 2-8
Challenge Project 2-9
Challenge Project 210

CHAPTER 3: COLLABORATING
WITH OTHERS AND WORKING
WITH REPORTS

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

SLO 3.1—Using Comments
Change User Name
Insert a Comment
Modern Comments
Ink Comments
Review Comments
Reply to, Resolve, or Reopen a Comment
Edit and Delete Comments

SLO 3.2—Using Track Changes and Sharing
Track Changes
Display for Review Views
Accept and Reject Changes
Reviewing Pane
Share an Online File

Pause & Practice: Word 3-1

SLO 3.3—Using Footnotes and Endnotes

Insert a Footnote

Insert an Endnote

View Footnotes and Endnotes

Customize Footnotes and Endnotes
» Modify Footnote and Endnote Format
» Modify Footnote and Endnote Styles

Convert Footnotes and Endnotes

Move Footnotes and Endnotes

Delete Footnotes and Endnotes

SLO 3.4—Creating a Bibliography and
Inserting Citations
Report Styles
Bibliography Styles
Add a New Source
Insert a Citation
Insert a Placeholder
Manage Sources
Edit Citations and Sources
Use the Researcher
Insert a Bibliography

Pause & Practice: Word 3-2

SLO 3.5—Inserting a Table of Contents
Use Heading Styles for a Table of Contents
Insert a Built-In Table of Contents
Insert a Custom Table of Contents
Modify a Table of Contents
Update a Table of Contents
Remove a Table of Contents

W2-130
W2-132
W2-134
W2-137
W2-139
W2-139
W2-140

W3-141

w3141
W3141
W3-141

W3142
W3-142
W3-142
W3-143
W3-144
W3-144
W3-145
W3-145

W3-146
W3-146
W3-146
W3-147
W3-148
W3-149

W3-150

W3-153
W3-153
W3-153
W3-154
W3-154
W3-155
W3-155
W3-156
W3-157
W3-157

w3157
W3-157
W3-158
W3-159
W3-160
W3-160
W3-161

W3-162
W3-163
W3-163

W3-165

W3-169
W3-169
W3-170
W3-171

W3-172
W3-172
W3-173

Contents ix



SLO 3.6—Inserting a Cover Page
Insert a Built-In Cover Page
Customize Cover Page Content
» Customize Document Property Content
» Add or Remove Document
Property Fields
» Customize Content Control Fields
Remove a Cover Page

SLO 3.7—Using Advanced Headers

and Footers
Page and Section Breaks
Built-In Headers, Footers, and Page Numbers
Customize Header and Footer Content
Different First Page Header and Footer
Different Odd and Even Pages
Link to Previous Header or Footer
Format Page Numbers
Navigate between Headers and Footers
Remove a Header or Footer

Pause & Practice: Word 3-3
Chapter Summary
Check for Understanding

Using Microsoft Word
Guided Project 3-1
Guided Project 3-2
Guided Project 3-3
Independent Project 3-4
Independent Project 3-5
Independent Project 3-6
Advanced Project 3-7
Challenge Project 3-8
Challenge Project 3-9
Challenge Project 3-10

CHAPTER 4: USING TABLES,
COLUMNS, AND GRAPHICS

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

SLO 4.1 —Creating and Editing Tables
Tables
Navigate within a Table
Table Layout Tab
Select Table and Text
Add Rows and Columns
Merge and Split Cells
Copy or Move Columns and Rows
Delete Columns and Rows
Delete a Table

SLO 4.2—Arranging Text in Tables
Resize Columns and Rows
AutoFit a Table
Distribute Rows and Columns
Text Alignment
Cell Margins
Table Properties Dialog Box
Sort Data in Tables

Pause & Practice: Word 4-1

x Contents

W3173
W3-173
W3-173
W3-173

W3-174
W3-175
W3-175

W3-175
W3-175
W3-176
W3-177
W3-178
W3-178
W3-179
W3-179
W3-180
W3-180

w3-181
W3-186
w3187

W3-188
W3-188
W3-193
W3-198
W3-203
W3-207
W3-210
W3-213
W3-216
W3-216
W3-217

W4-218

wW4-218
w4-218
WwW4-218

w4-219
W4-219
W4-220
W4-220
W4-220
W4-221

W4-222
W4-222
W4-223
W4-223

W4-223
W4-223
W4-224
W4-224
W4-225
W4-225
W4-226
W4-226

w4-227

SLO 4.3—Formatting and Editing Tables
Table Design Tab
Table Borders
View Gridlines
Table Shading
Table Styles
Table Style Options
Insert a Formula in a Table
Update a Formula
Convert Text to a Table

Pause & Practice: Word 4-2

SLO 4.4—Using Columns
Preset Column Settings
Customize Columns
Convert Text to Columns
Insert a Column Break
Balance Columns

Pause & Practice: Word 4-3

SLO 4.5—Working with Picture Graphics
Types of Graphic Files
Insert a Picture from a File
Use Alt Text
Insert a Stock Image or Online Picture
Resize a Picture
Wrap Text around a Picture
Position a Picture
Insert a Caption
Group Graphic Objects

SLO 4.6—Working with Other Graphic Objects
Insert and Customize a Shape
Insert and Customize SmartArt
Insert and Customize WordArt
Modify Graphics with Styles
Insert an Icon
Insert a 3D Model
Insert an Online Video
Insert a Symbol or Special Character

Pause & Practice: Word 4-4
Chapter Summary
Check for Understanding

Using Microsoft Word
Guided Project 41
Guided Project 4-2
Guided Project 4-3
Independent Project 4-4
Independent Project 4-5
Independent Project 4-6
Advanced Project 4-7
Challenge Project 4-8
Challenge Project 4-9
Challenge Project 4-10

CHAPTER 1: CREATING AND EDITING
WORKBOOKS

Chapter Overview
Student Learning Outcomes (SLOs)

WwW4-229
W4-229
W4-230
W4-231
W4-231
W4-231
W4-231
W4-232
W4-233
W4-233

w4-234

W4-236
W4-236
W4-237
W4-237
W4-238
W4-238

w4-239

W4-240
W4-240
W4-241
W4-242
W4-242
W4-243
W4-244
W4-246
W4-246
W4-247

W4-248
W4-248
W4-249
W4-250
W4-251
W4-251
W4-252
W4-253
W4-253

w4-254
W4-259
W4-260

W4-261

W4-261

W4-264
W4-268
W4-271

W4-273
W4-276
W4-279
W4-282
W4-282
W4-283

E1-2

E1-2
E1-2




Case Study

SLO 1.1 —Creating, Saving, and Opening
a Workbook
Create a New Workbook
Save and Close a Workbook
Open a Workbook
Save a Workbook with a Different File Name
Workbook File Formats

SLO 1.2—Entering and Editing Data
Enter Labels and Values
Edit Cell Contents
Replace or Clear Cell Contents
Align and Indent Cell Contents
Select Cells
The Fill Handle
AutoComplete and Pick From Drop-down List
Cut, Copy, and Paste Cell Contents
» Move or Cut Cell Contents
» Copy Cell Contents
» Paste Options
» Paste Special

Pause & Practice: Excel 1-1

SLO 1.3—Using Functions
The AutoSum Button
Function Syntax
Copy a Function
Edit an Argument
AVERAGE Function
MAX and MIN Functions

SLO 1.4—Formatting Cell Data
Font Face, Size, Style, and Color
The Format Painter
Number Formats
Borders and Fill
The Alignment Group
Cell Styles
Workbook Themes

SLO 1.5—Modifying Columns, Rows, and Sheets
Adjust Column Width and Row Height
AutoFit Columns and Rows
Insert and Delete Columns and Rows
The Insert and Delete Dialog Boxes
Hide and Unhide Columns and Rows
Insert and Delete Worksheets
Rename Worksheets and Change Tab Color
Move and Copy Worksheets

Pause & Practice: Excel 1-2

SLO 1.6—Navigating in a Workbook
The Name Box
The Go To Command
The Find Command

SLO 1.7—Modifying Screen Appearance
of a Workbook

Workbook Views

Zoom Options

Freeze Panes

Split a Worksheet into Panes

Hide or Unhide Worksheets

Switch Windows Command

View Multiple Worksheets

E1-2

E1-3
E1-3
E1-4
E1-5
E1-6
E1-6
E1-8
E1-8
E1-9
E1-9
E110
E1-11
E113
E1-14
E115
E115
E117
E117
E118

E1-20

E1-22
E1-22
E1-23
E1-24
E1-25
E1-25
E1-26

E1-27
E1-27
E1-28
E1-29
E1-30
E1-32
E1-35
E1-36

E1-37
E1-37
E1-39
E1-39
E1-40
E1-41

E1-42
E1-43
E1-44

E1-45

E1-49
E1-49
E1-50
E1-50

E1-52
E1-52
E1-53
E1-54
E1-55
E1-56
E1-57
E1-57

SLO 1.8—Managing Page, Print,
and Document Settings
The Page Setup Dialog Box
Margins, Page Orientation, and Paper Size
Headers and Footers
Page Breaks
» Preview and Move a Page Break
» Remove a Manual Page Break
Customize Print Settings
» Scale to Fit
» Print Area
» Print a Worksheet or Workbook
Document Properties
The Properties Dialog Box

Pause & Practice: Excel 1-3
Chapter Summary
Check for Understanding

Using Microsoft Excel
Guided Project 11
Guided Project 1-2
Guided Project 1-3
Independent Project 1-4
Independent Project 1-5
Independent Project 1-6
Advanced Project 1-7
Challenge Project1-8
Challenge Project1-9
Challenge Project1-10

CHAPTER 2: WORKING WITH
FORMULAS AND FUNCTIONS

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

SLO 2.1 —Building and Editing Formulas
Type a Formula
Point and Click to Build a Formula
Edit a Formula

SLO 2.2—Setting Mathematical Order
of Operations
Multiple Operators in a Formula

SLO 2.3—Using Absolute, Mixed, Relative,
and 3D References
Copy a Formula with a Relative Reference
Build and Copy a Formula with an
Absolute Reference
Build and Copy a Formula with a Mixed
Reference
Create a Formula with a 3D Reference
Range Names and Formula AutoComplete
Navigation Using Range Names

SLO 2.4—Using Formula Auditing Tools
The Formula Auditing Group
Trace Precedents and Dependents
The Formula Correction Message Window
Circular Reference

Pause & Practice: Excel 2-1

E1-58
E1-59
E1-60
E1-61

E1-64
E1-65
E1-66
E1-66
E1-68
E1-68
E1-69
E1-71

E1-72

E1-72
E1-76
E1-78

E1-79
E1-79
E1-84
E1-88
E1-91
E1-94
E1-97
E1-100
E1-102
E1-103
E1-104

E2-105

E2105
E2-105
E2105

E2-106
E2-106
E2-107
E2-108

E2109
E2-110

E2-111
E2112

E2112

E2113
E2114
E2-116
E2-119
E2120
E2121

E2121

E2-122
E2-122

E2-123
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SLO 2.5—Working with Statistical and
Date & Time Functions
The Insert Function and the Function
Arguments Dialog Boxes
The MEDIAN and MODE Functions
Count Functions

COUNTA and COUNTBLANK Functions
AutoCalculate and Calculation Options

TODAY and NOW Functions

SLO 2.6—Using Financial, Logical, and
Lookup Functions

PMT Function

IF Function

LOOKUP Functions

Pause & Practice: Excel 2-2

SLO 2.7—Working with Text Functions
The TEXTJOIN Function
The CONCAT Function

SLO 2.8—Introducing Math & Trig Functions

ROUND Function
SUMIF Function
SUMPRODUCT Function

Pause & Practice: Excel 2-3
Chapter Summary
Check for Understanding

Using Microsoft Excel
Guided Project 2-1
Guided Project 2-2
Guided Project 2-3
Independent Project 2-4
Independent Project 2-5
Independent Project 2-6
Advanced Project 2-7
Challenge Project 2-8
Challenge Project 2-9
Challenge Project 2-10

CHAPTER 3: CREATING AND
EDITING CHARTS

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

SLO 3.1 —Creating a Chart Object and
a Chart Sheet
Create a Chart Object
Excel Chart Types
Size and Position a Chart Object
Create a Chart Sheet

SLO 3.2—Designing Charts
Apply a Quick Layout
Apply a Chart Style
Change Chart Colors
Switch Row and Column Data
Change the Chart Type
Filter Source Data
Edit Source Data
Print Charts

xii  Contents

E2-127

E2127
E2128
E2130
E2131

E2132
E2133

E2135
E2135
E2-137
E2-139

E2-145

E2150
E2-150
E2-151

E2-152
E2153
E2-154
E2155

E2-156
E2-160
E2161

E2-162
E2-16 2
E2170
E2176
E2183
E2-187
E2-191
E2-194
E2-199
E2-200
E2-201

E3-202

E3-202
E3-202
E3-202

E3-203
E3-203
E3-204
E3-206
E3-207

E3-208
E3-208
E3-209
E3-210
E3-210
E3-211
E3-212
E3-213
E3-214

Pause & Practice: Excel 3-1

SLO 3.3—Managing Chart Elements

Chart and Axes Titles

» Placeholder Text

» Remove Chart Elements
Data Labels
Data Table
Error Bars
Gridlines and the Legend
Trendlines

SLO 3.4—Formatting Chart Elements

The Format Task Pane

Apply a Shape Style

Apply Shape Fill, Outline, and Effects
SLO 3.5—Enhancing a Chart

Use an Icon as Shape Fill

Insert Shapes in a Chart

Use WordArt in a Chart

The Selection Pane

Alt Text for a Chart

Pause & Practice: Excel 3-2

SLO 3.6—Building Pie, Line, and Combo Charts
Create a 3-D Pie Chart
Pie Chart Elements and Options
Create a Line Chart
Line Chart Elements and Options
Create a Combo Chart
Combo Chart Elements and Options

SLO 3.7—Creating Specialty Charts
Create a Sunburst Chart
Create a Map Chart
Create a Waterfall Chart

SLO 3.8—Inserting and Formatting Sparklines
Insert Sparklines
Sparkline Design Tools
Clear Sparklines

Pause & Practice: Excel 3-3

Chapter Summary

Check for Understanding

Using Microsoft Excel
Guided Project 3-1
Guided Project 3-2
Guided Project 3-3
Independent Project 3-4
Independent Project 3-5
Independent Project 3-6
Advanced Project 3-7
Challenge Project 3-8
Challenge Project 3-9
Challenge Project 3-10

CHAPTER 4: GETTING AND
MANAGING DATA

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

E3-215

E3-218
E3-218
E3-220
E3-220
E3-221

E3-222
E3-222
E3-223
E3-224

E3-225
E3-225
E3-228
E3-229

E3-231
E3-231
E3-233
E3-234
E3-234
E3-236

E3-237

E3-240
E3-240
E3-241
E3-242
E3-243
E3-244
E3-246

E3-247
E3-247
E3-249
E3-250

E3-252
E3-252
E3-253
E3-254

E3-254
E3-260
E3-261

E3-262
E3-262
E3-268
E3-274
E3-278
E3-281

E3-284
E3-287
E3-289
E3-289
E3-290

E4-291

E4-291
E4-291
E4-291




SLO 4.1 —Creating and Formatting an
Excel Table
Create an Excel Table
Table Styles and Options
The Table Tools and Properties Groups
Structured References and Table Formulas

SLO 4.2—Applying Conditional Formatting
Highlight Cells Rules
Top/Bottom Rules
Use a Formula for a Rule
Data Bars, Color Scales, and Icon Sets
Manage Conditional Formatting Rules

SLO 4.3—Sorting Data
Sort Data in an Excel Table
Sort Options
» Sort Data by One Column
» Sort Data by Multiple Columns
» Sort Data by Cell Attribute

Pause & Practice: Excel 4-1

SLO 4.4—Filtering Data
AutoFilters
Custom AutoFilter
Advanced Filter

SLO 4.5—Using Subtotals, Groups, and Outlines
The Subtotal Command
Outline Buttons
Create an Auto Outline
Define Groups

SLO 4.6—Importing and Exporting Data
Tab-Delimited Text Files
Comma-Separated Values Files

» Open a CSV File
» Use Power Query to Import CSV Data
Transform Data in Power Query
Access Database Files
Workbook Queries and Connections
Word Documents
Website Data
Export Data as a Text File
Export Data via the Clipboard
Export to SharePoint Lists

Pause & Practice: Excel 4-2

SLO 4.7—Transforming Data in Excel
Flash Fill New Data
Flash Fill to Convert Case
Text to Columns
LEFT, RIGHT, and MID Functions
LEN Function

SLO 4.8—Introducing PivotTables and
PivotCharts

Create a PivotTable

The PivotTable Fields Pane

Field Settings

Format a PivotTable

PivotTable Layout

Calculated Fields

Refresh a PivotTable

Create a PivotChart

Pause & Practice: Excel 4-3

E4-292
E4-292
E4-293
E4-295
E4-297

E4-298
E4-298
E4-299
E4-300
E4-301
E4-301

E4-302
E4-302
E4-303
E4-303
E4-304
E4-305

E4-306

E4-311
E4-311
E4-311
E4-312

E4-314
E4-314
E4-316
E4-317
E4-318

E4-319
E4-319
E4-321

E4-321

E4-322
E4-323
E4-324
E4-325
E4-326
E4-326
E4-326
E4-328
E4-329

E4-329

E4-333
E4-333
E4-333
E4-334
E4-336
E4-337

E4-337
E4-338
E4-338
E4-339
E4-340
E4-341

E4-342
E4-343
E4-344

E4-345

Chapter Summary
Check for Understanding

Using Microsoft Excel
Guided Project 4-1
Guided Project 4-2
Guided Project 4-3
Independent Project 4-4
Independent Project 4-5
Independent Project 4-6
Advanced Project 4-7
Challenge Project 4-8
Challenge Project 4-9
Challenge Project 4-10

access

CHAPTER 1: CREATING A DATABASE
AND TABLES

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

SLO 1.1 —Understanding Database Concepts
Organize Data
The Access Interface
» Examine Access Objects
» Use the Navigation Pane
» Use Datasheet and Design View of a Table

Pause & Practice: Access 1-1

SLO 1.2—Creating and Managing a Database
Templates
Database Properties
Create a Blank Database
Access Naming Rules
Data Types
Create and Save Database Objects
Open Database Objects
Rename Database Objects
Delete Database Objects
Close and Open a Database
Back Up and Recover a Database

SLO 1.3—Creating and Using a Table in
Datasheet View
Create a New Table in Datasheet View
Edit the Default Primary Key
Add New Fields
» Add New Fields by Entering Field Names
» Add New Fields by Entering Data
Delete Fields
Edit Properties in Datasheet View
Add a Table Description
Save a Table
Close a Table
Open a Table
Rename a Table
Add, Edit, and Delete Records
Edit and Navigation Modes

Pause & Practice: Access 1-2

E4-350
E4-352

E4-353
E4-353
E4-358
E4-365
E4-369
E4-372
E4-374
E4-376
E4-379
E4-379
E4-380

A1-2

A1-2
A1-2
A1-2
A1-3
Al-3
Al-4
A1-5
Al-6
Al-7
A1-8
A112
A1-12
AT-13
Al-14
Al-14
AT15
Al-16
A7
A1-18
AT-18
A1-18
AT-19

A1-21

Al-21

A1-22
A1-22
A1-22
Al-24
A1-25
A1-25
A1-26
A1-27
A1-27
A1-27
A1-28
A1-28
Al1-31

A1-31
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SLO 1.4—Importing Data Records from Excel

SLO 1.5—Exploring Datasheet View

Navigation Buttons

Refine the Datasheet Layout
» Modify the Field Order
» Select a Display Font Face and Font Size
» Modify the Row Height
» Modify the Column Width
» Modify the Field Alignment
» Display Gridlines
» Display Alternate Row Colors

» Use the Datasheet Formatting Dialog Box

» Hide and Unhide Table Fields
» Add Total Rows
» Save Changes

Pause & Practice: Access 1-3

SLO 1.6—Using Search, Sort, and Filter Tools
to Find Records in a Table
Search Data in a Table
Sort Data in a Table with Datasheet View
» Sort Data on a Single Field
» Sort Data on Multiple Fields
» Remove Sorting Criteria
Filter Data in a Table with Datasheet View
» Create a Filter by Selection
» Create a Text Filter, Number Filter,
or Date Filter
» Create Compound Filter Criteria
» Remove Filter Criteria

Pause & Practice: Access 1-4
Chapter Summary
Check for Understanding

Using Microsoft Access 365
Guided Project 1-1
Guided Project 1-2
Guided Project 1-3
Independent Project 1-4
Independent Project 1-5
Independent Project 1-6
Advanced Project 1-7
Challenge Project1-8
Challenge Project1-9
Challenge Project1-10

CHAPTER 2: USING DESIGN VIEW,
DATA VALIDATION, AND
RELATIONSHIPS

Chapter Overview

Student Learning Outcomes (SLOs)

Case Study

SLO 2.1 —Creating a Table in Design View
Create a New Table in Design View
Add New Fields
Define a Primary Key
Delete Fields in a Table
Save, Close, Rename, and Open a Table
Property Update Options Smart Tag
Switch between Datasheet and Design Views

xiv  Contents

A1-34

A1-36
Al1-36
A1-37
A1-37
A1-38
A1-38
A1-39
Al-41

Al-41

Al-41

Al-42
Al-42
Al1-43
Al1-43

A1-44

A1-47
Al-47
A1-49
A1-49
A1-50
Al-51
Al-51
Al-51

A1-52
A1-53
Al1-54

A1-55
A1-58
A1-59

A1-60
A1-60
Al-64
A1-69
Al1-74
A1-76
A1-78
A1-80
A1-82
A1-82
A1-83

A2-84

A2-84
A2-84
A2-84

A2-85
A2-85
A2-86
A2-87
A2-88
A2-88
A2-89
A2-89

SLO 2.2—Setting Field Properties
Set the Field Size
The Format Property
» Number and Currency Field Formats
» Date/Time Field Formats
» Yes/No Field Formats
» Short Text and Long Text Field Formats
The Caption Property
Set the Default Value
The Required Property
The New Values Property

Pause & Practice: Access 2-1

SLO 2.3—Understanding Data Integrity and
Data Validation

SLO 2.4—Integrating Data Validation in Tables
Field Validation Rules
Record Validation Rules
Test Validation Rules
Create Validation Text
Create a Lookup Field
Define an Input Mask

SLO 2.5—Changing Field Properties after
Records are Added into a Table

Pause & Practice: Access 2-2

SLO 2.6—Understanding and Designing
Relational Databases
Relational Principles
The Steps to Design a Relational Database
Three Types of Relationships
» One-to-One Relationship
» One-to-Many Relationship
» Many-to-Many Relationship
» Understand a Foreign Key
Create Relationships between Tables
» Define a Relationship Using the
Relationships Window
» Enforce Referential Integrity
» Cascade Updates
» Cascade Deletes
» Save a Relationship
Delete a Relationship between Tables
Edit a Relationship between Tables

SLO 2.7—Printing the Contents of a Table
Preview the Data Records
Print the Data Records without Previewing

SLO 2.8—Using the Compact & Repair
Database Utility

Pause & Practice: Access 2-3
Chapter Summary
Check for Understanding

Using Microsoft Access 365
Guided Project 2-1
Guided Project 2-2
Guided Project 2-3
Independent Project 2-4
Independent Project 2-5
Independent Project 2-6
Advanced Project 2-7
Challenge Project 2-8

A2-89
A2-90
A2-91
A2-91
A2-91
A2-91
A2-92
A2-92
A2-92
A2-93
A2-93

A2-93

A2-96

A2-98

A2-98
A2-100
A2-102
A2-103
A2-104
A2-107

A2111
A2-112

A2117
A2117
A2-118
A2-119
A2-119
A2-119
A2-120
A2-120
A2121

A2121

A2-124
A2124
A2124
A2125
A2125
A2125

A2126
A2-126
A2127

A2-128
A2-129
A2133
A2134

A2135
A2135
A2-138
A2-142
A2-145
A2-148
A2-151

A2-153
A2156




Challenge Project 2-9 A2-156 SLO 3.9—Understanding and Building a

Challenge Project 210 A2157 Crosstab Query A3-199
Pause & Practice: Access 3-4 A3-202
CHAPTER 3: CREATING AND Chapter Summary A3-204
USING QUERIES A3-159 Check for Understanding A3-205
. Using Microsoft Access A3-206
Chapter Overview A3-159 Guided Project 3-1 A3-206
Student Learning Outcomes (SLOs) A3-159 Guided Project 3-2 A3-209
Case Study A3-159 Guided Project 3-3 A3-213
SLO 3.1 —Understanding Queries and Using Independent PI’OJ:eCt 3-4 A3-215
the Simple Query Wizard A3-4160 :njepengen: iro!ec'i gz ﬁgg ;
SLO 3.2—Creating, Running, and Editing a ndepencent rroject 5- b
. . X Advanced Project 3-7 A3-222
Query in Design View A3-161 .
) Challenge Project 3-8 A3-225
Create a Query Based on a Single Table A3-162 Challenge Project 3-9 A3-225
Add Fields into a Query A3-163 Challenge Project 310 A3-226
Run a Query A3-164
Switch between Datasheet and Design Views  A3-165
Save and Close a Query A3165  CHAPTER 4: CREATING AND USING
Open a Saved Query A3-166
Rename a Query A3166 FORMS AND REPORTS A4-227
Create a Query Based on Multiple Tables A3-166 .
Edit Fields in Query Design A3-167 Chapter Overview A4-227
SLO 3.3—Adding a Criterion to a Query A3168 Student Learning Outcomes (SLOs) A4-227
Single Criterion A3-168 Case Study A4-227
Comparison Operators A3-169 SLO 41 —Creating and Working with a Simple Form A4-228
Use Wildcards in Criteria A3-169 The Form Wizard A4-228
» The ? Wildcard Character A3-170 The Form Button A4-231
» The * Wildcard Character A3-170 The Split Form A4-232
» The # Wildcard Character A3171 View or Modify a Form A4-232
Pause & Practice: Access 3-1 A3172 Save a Form A4-234
SLO 3.4—Controlling the Display of Query Results A3-173 gplel:[l a Slfved Form ﬁjggg
Filter Data in a Query A3174 eletearorm )
» Create a Filter by Selection A3174 Pause & Practice: Access 4-1 A4-235
» Create a Text Filter, Number Filter, or SLO 4.2—Creating and Customizing a
Date Filter A3-174 Form in Layout View A4-237
» Create Compound Filter Criteria A3-174 Create a Form Using the Blank Form Button A4-237
Unique Values Property A3-175 Form Controls A4-238
Show Option for Query Fields A3-176 Form Control Layouts A4-238
Apply Sorting A3177 Add Fields to a Control Layout A4-239
Format Query Fields A3-178 Delete Fields from a Control Layout A4-240
SLO 3.5—Defining Multiple Criteria in a Query ~ A3-179 Customize a Form in Layout View A4-241
The AND Operator A3179 » Change Control Layouts A4-241
The OR Operator A3-180 » Adjust Control Widths and Heights A4-241
Combine the AND and OR Operators A3-181 » Add and Delete Rows and Columns
. in a Control Layout A4-243
P & Practice: A 3-2 A3-182
ause rac lc.e ceess . . » Move a Control within a Layout A4-243
SLO 3.6—Creating and Using a Simple » Move Control Layouts A4-244
Parameter Query A3-184 Adjust Control Positioning on a Form A4-244
Create a Parameter A3-185 Sort Records on a Form A4-245
The Parameter Data Type A3-186 Add a Title, Date, or Logo to a Form A4-247
Use Wildcards in a Parameter Query A3-188 Add and Modify a Label on a Form A4-248
SLO 3.7—Adding Calculated Fields to a Query A3-190 Create a Form from a Template with
Enter a Formula in a Calculated Field A3-190 Application Parts A4-249
Troubleshoot Calculated Fields A3-191 SLO 4.3—Facilitating Data Input with a Form  A4-250
Functions in a Calculated Field A3-192 Restrict a Form to Data Entry A4-25]
Pause & Practice: Access 3-3 A3-193 Limit Edits and Deletions on a Form A4-251
SLO 3.8—Creating and Using a Summary Query A3-195 Add a Command Button A4-251
Aggregate Functions A3-195 Testa Form A4-253
Build a Summary Query A3-196 Pause & Practice: Access 4-2 A4-254
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SLO 4.4—Creating and Working with a
Simple Report

The Report Wizard

View or Modify a Report

Save a Report

Open a Saved Report

Delete a Report

SLO 4.5—Creating and Customizing a
Report in Layout View
The Blank Report Button
Report Controls
Report Control Layouts
Add and Delete Fields in a Control Layout
Customize a Report in Layout View
» Change Control Layouts
» Adjust Column Widths
» Add and Delete Rows and Columns
in a Control Layout
» Move a Control within a Layout
Adjust Control Positioning on a Report
Add a Title, Logo, Date, or Page Numbers
to a Report Header or Footer
Add and Modify a Label on a Report

Pause & Practice: Access 4-3

SLO 4.6—Adding Grouping, Sorting, and Totals

Sorting

Add a Group to a Report
Group and Sort Options
Add Totals to a Report

SLO 4.7—Using Conditional Formatting in a Report

Conditional Formatting Rules
Add Conditional Formatting to a Report
Manage Conditional Formatting Rules

SLO 4.8—Printing a Report

Preview a Report
Print a Report without Print Preview

Format and Print a Report with Multiple Columns

Pause & Practice: Access 4-4
Chapter Summary
Check for Understanding

Using Microsoft Access
Guided Project 4-1
Guided Project 4-2
Guided Project 4-3
Independent Project 4-4
Independent Project 4-5
Independent Project 4-6
Advanced Project 4-7
Challenge Project 4-8
Challenge Project 4-9
Challenge Project 4-10

CHAPTER 1: CREATING AND
EDITING PRESENTATIONS

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

xvi Contents

A4-257
A4-257
A4-262
A4-264
A4-264
A4-265

A4-265
A4-265
A4-265
A4-266
A4-266
A4-268
A4-268
A4-268

A4-269
A4-270
A4-270

A4-270
A4-272

A4-273

A4-275
A4-275
A4-276
A4-277
A4-278

A4-279
A4-279
A4-280
A4-281

A4-281
A4-282
A4-283
A4-283

A4-284
A4-286
A4-287

A4-288
A4-288
A4-292
A4-296
A4-300
A4-302
A4-306
A4-310
A4-312
A4-313
A4-314

P1-2

P1-2
P1-2
P1-2

SLO 1.1 —Creating, Opening, and Saving
Presentations

PowerPoint Start Page, New, and Open Areas

Views
Save and Close a Presentation
Share and Export Options

SLO 1.2—Working with Slides, Layouts,
Placeholders, and Text
Add Slides and Choose Layouts
Enter Text in Placeholders
Align, Move, and Resize Placeholders
Edit Text
Change Text Case
Change List Bullet Symbols
The Format Painter
Reuse Slides from Another Presentation
Check Spelling and Word Usage
Use PowerPoint Designer with
Listed Information
Use PowerPoint QuickStarter to
Research Content

SLO 1.3—Navigating between Slides and
Organizing Content
Navigate between Slides
Copy, Paste, and Duplicate Slides
Select Multiple Slides
Rearrange Slide Order
Delete Slides

Pause & Practice: PowerPoint 1-1

SLO 1.4—Changing Theme Colors and Fonts
Change Theme Colors
Change Theme Fonts
Use the Slide Master to Change Theme
Colors and Fonts

SLO 1.5—Inserting Headers and Footers
Create a Slide Footer
Create a Notes and Handouts Header
Pause & Practice: PowerPoint 1-2
SLO 1.6— Working with a Picture from a File
Insert a Picture and Select a Design
Ideas Layout
Edit Alt Text
Resize a Picture
Align a Picture
SLO 1.7—Applying and Modifying Transitions
Select Effect Options
SLO 1.8—Exploring Print Options
Preview a Presentation
Print a Slide
Print a Handout
Print an Outline
SLO 1.9—Applying Properties
Pause & Practice: PowerPoint 1-3
Chapter Summary
Check for Understanding
Using Microsoft PowerPoint
Guided Project 11
Guided Project 1-2
Guided Project1-3
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P1-3
P1-3
P1- 6
P1-9
P112

P113
P1-14
P115
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Independent Project 1-5
Independent Project 1-6
Advanced Project1-7
Challenge Project1-8
Challenge Project1-9
Challenge Project1-10

CHAPTER 2: ILLUSTRATING WITH
PICTURES AND INFORMATION
GRAPHICS

Chapter Overview
Student Learning Outcomes (SLOs)
Case Study

SLO 2.1 —Working with Shapes, Styles, Effects,
and Colors

Shapes and Text Boxes

Style Galleries and Effect Options

Outline Weight and Style

Solid and Gradient Colors

Custom Colors

Color Matching with the Eyedropper

Picture, Texture, or Pattern Fills

WordArt Styles and Text Effects
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Apply Picture Styles and Effects
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Pause & Practice: PowerPoint 2-1

SLO 2.4—Creating a Table
Insert and Draw Methods
Move and Select
Insert and Delete Rows and Columns
Merge and Split Cells
Adjust Sizing

SLO 2.5—Formatting a Table
Table Style Options and Effects
Shading and Border Colors
Table and Cell Alignment
Cell Margins and Text Direction

Pause & Practice: PowerPoint 2-2
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SmartArt Layouts
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Chapter Summary
Check for Understanding
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Guided Project 2-2
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Case Study

SLO 3.1 —Creating Custom Theme Colors and
Background Fills
Custom Theme Colors
Custom Background Colors
» Format a Background with Pattern and
Gradient Fills
» Format a Background with Picture and
Texture Fills

SLO 3.2—Applying Animation
Add Entrance, Exit, and Emphasis Effects
Effect Options, Timing, and Duration

SLO 3.3—Using an Online Video
Link to an Online Video
Format a Video
Play a Video
Obtain Permission

Pause & Practice: PowerPoint 3-1

SLO 3.4—Using Rehearsal Techniques
Speaker Notes
Rehearse Timings
Set Timings Manually
Rehearse with Presenter Coach
Prepare for Mishaps

SLO 3.5—Controlling Display Options
Adjust Slide Size

P2126
P2126

P2-127

P2129
P2132
P2134

P2134
P2-135
P2135
P2137
P2-140

P2141
P2145
P2146

P2-147
P2-147
P2-150
P2-154
P2-158
P2-161

P2-166
P2170
P2172
P2172
P2173

P3-174

P3174
P3174
P3174

P3175
P3-175
P3-178

P3-179

P3-181

P3-184
P3-184
P3-185

P3187
P3-187
P3-188
P3-189
P3-189

P3-190

P3-194
P3-194
P3-195
P3-196
P3-197
P3-198

P3-198
P3-198

Contents  xvii




Real-time Captions and Subtitles P3-19 9 Check for Understanding P3-220

Presenter View P3-200 Using Microsoft PowerPoint 365/2021 P3-221
Pause & Practice: PowerPoint 3-2 P3-203 Guided Project 3-1 P3-221
SLO 3.6—Presenting Using Projection Guided PI’OJ:eCt 3-2 P3-224
Equipment P3-205 Guided Project 3'-3 pP3-228

Position Equipment P3-206 Independent Pro!ect 3-4 P3-231

Navigate in a Slide Show P3-206 Independent Project 3-5 P3-233

Control Slide Display P3-207 Independent ?I’OJeCt 3-6 P3-235

» Blank Slides P3-207 Advanced PI’Oj.eCt 3-7 P3-238
» Hide and Reveal Slides P3-207 Challenge Project 3-8 P3-240
» Use Keyboard Shortcuts P3-208 Challenge Project 3-9 P3-241

Remote Control and Laser Pointer P3-208 Challenge Project 3410 P3-241
SLO 3.7—Drawing on Slides During a q
Presentation P3-209 a ppen d [[of S35
Pause & Practice: PowerPoint 3-3 P3-211 Appendix A: Microsoft Office Shortcuts A2
SLO 3.8—Preparing a Self-Running Presentation P3-212 Appendix B: Business Document Formats

Record a Slide Show with Narration P3-212 (online only) B-1

Set Up a Kiosk Presentation with Looping P3-214
SLO 3.9—Packaging a Presentation for gl ossary G-
External Storage P3-215
Pause & Practice: PowerPoint 3-4 P3-216

N

Chapter Summary P3-219

xviii  Contents




about the authors

RANDY NORDELL, Ed D

Dr. Randy Nordell is a professor of business technology at American River College in Sacramento, California. He

has been an educator for over 30 years and has taught at the high school, community college, and university levels.
He holds a bachelor’s degree in business administration from California State University, Stanislaus, a single sub-
ject teaching credential from Fresno State University, a master’s degree in education from Fresno Pacific Univer-
sity, and a doctorate in education from Argosy University. Randy is the lead author of the Microsoft Office 365: In
Practice, Microsoft Office 2016: In Practice, and Microsoft Olffice 2013: In Practice series of texts. He is also the author
of 101 Tips for Online Course Success and Microsoft Outlook 2010. Randy speaks regularly at conferences on the inte-
gration of technology into the curriculum. When not teaching and writing, he enjoys spending time with his family,

cycling, skiing, swimming, backpacking, and enjoying the California weather and terrain.

KATHLEEN STEWART, MS Ed, MBA

Kathleen Stewart is retired from her role as professor and department chairperson for the Information Management
Systems Department at Moraine Valley Community College in Palos Hills, Illinois. She has a master’s degree in
occupational education from Southern Illinois University in Carbondale and an MBA from Loyola University

in Chicago. She has authored Microsoft Office texts for many years for McGraw-Hill and has been involved in
corporate training in the Chicago area. When not occupied by a writing project, she enjoys traveling, working on

her golf game, literacy tutoring, and exploring cultural activities in the city.

ANNETTE EASTON, PhD

Annette Easton is retired from her role as department chair and associate professor of management information
systems at San Diego State University. She taught for over 28 years at the university level and served as a School
Board Trustee for eight years. She holds a bachelor’s degree in business administration from Fresno State Univer-
sity, and a doctorate in management information systems from the University of Arizona. Annette has published
articles on information technology education, electronic meeting systems, and integrating new technologies into the
information systems curriculum. She co-authored Cases for Modern Systems Development, and has been an author of
Access textbooks for McGraw-Hill Education since 2013. When not writing, she enjoys traveling and improving her

golf game with her husband, spending time with her family, and cooking.

About the Authors  xix




PAT GRAVES, Ed D

Pat Graves is a professor emeritus at Eastern Illinois University in Charleston, Illinois. She taught at the high school
level before receiving her doctorate in education from the University of Memphis. At Eastern Illinois University,

she taught in the School of Business for 20 years. Pat has been an author for McGraw-Hill Education since

2002. She has been the PowerPoint author for the Microsoft Office: In Practice series published in 2013, 2016, and
2019; she and Amie Mayhall have co-authored the 2021 edition. When not writing, she travels, spends time with

family and friends, enjoys the music city of Nashville, and appreciates the peacefulness of the Tennessee mountains.

AMIE MAYHALL, MBA

Amie Mayhall is an associate professor of business administration for the Illinois Eastern Community Colleges
system with responsibilities at Olney Central College and Lincoln Trail College. She achieved her MBA from
Eastern Illinois University. She has been an educator for over 20 years, teaching at both the high school and
community college levels. Amie has served in many roles for McGraw-Hill Education including reviewer, tech
editor, author of instructor resources, and co-author. When not teaching or writing, she enjoys traveling, cooking,

serving in her church, and hanging with her family.

xx About the Authors




What We’re About

We wrote Microsoft Office 365: In Practice, 2021 Edition to meet the diverse needs of both students
and instructors. Our approach focuses on presenting Office topics in a logical and structured man-
ner, teaching concepts in a way that reinforces learning with practice projects that are transferrable,
relevant, and engaging. Our pedagogy and content are based on the following beliefs.

Students Need to Learn and Practice Transferable Skills

Students must be able to transfer the concepts and skills learned in the text to a variety of projects,
not simply follow steps in a textbook. Our material goes beyond the instruction of many texts. In
our content, students practice the concepts in a variety of current and relevant projects and are able
to transfer skills and concepts learned to different projects in the real world. To further increase the
transferability of skills learned, this text is integrated with SIMnet so students also practice skills
and complete projects in an online environment.

Your Curriculum Drives the Content

The curriculum in the classroom should drive the content of the text, not the other way around.
This book is designed to allow instructors and students to cover all the material they need to in
order to meet the curriculum requirements of their courses no matter how the courses are struc-
tured. Microsoft Olffice 365: In Practice, 2021 Edition teaches the marketable skills that are key to stu-
dent success. McGraw-Hill’s Custom Publishing site, Create, can further tailor the content material
to meet the unique educational needs of any school.

Integrated with Technology

Our text provides a fresh and new approach to an Office applications course. Topics integrate seam-
lessly with SIMnet with 1:1 content to help students practice and master concepts and skills using
SIMnet’s interactive learning philosophy. Projects in SIMnet allow students to practice their skills
and receive immediate feedback. This integration with SIMnet meets the diverse needs of students
and accommodates individual learning styles. Additional textbook resources found in SIMnet
(Resources and Library sections) integrate with the learning management systems that are widely
used in many online and onsite courses.

Reference Text

In addition to providing students with an abundance of real-life examples and practice projects, we
designed this text to be used as a Microsoft Office 365 reference source. The core material, unclut-
tered with exercises, focuses on real-world use and application. Our text provides clear step-by-step
instructions on how readers can apply the various features available in Microsoft Office in a variety
of contexts. At the same time, users have access to a variety of both online (SIMnet) and textbook
practice projects to reinforce skills and concepts. Both SIMnet and this text are updated with the most
current Office 365 features. For the most current updates, please refer first to SIMnet.

Preface
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instructor walkthrough

Textbook Learning Approach

Microsoft Office 365: In Practice, 2021 Edition uses the T.I.P. approach:
- Topic

- Instruction

« Practice

Topic

- Each Offi  application section begins with foundational skills and builds to more complex topics
as the text progresses.

- Topics are logically sequenced and grouped by topics.

« Student Learning Outcomes (SLOs) are thoroughly integrated with and mapped to chapter
content, projects, end-of-chapter review, and test banks.

- Reports are available within SIMnet for displaying how students have met these Student Learning
Outcomes.

Instruction (How To)

- How To guided instructions about chapter topics provide transferable and adaptable instructions.

« Because How To instructions are not locked into single projects, this textbook functions as a
reference text, not just a point-and-click textbook.

- Chapter content is aligned 1:1 with SIMnet.

Practice (Pause & Practice and End-of-Chapter Projects)

- Within each chapter, integrated Pause & Practice projects (three to fiv per chapter) reinforce
learning and provide hands-on guided practice.

- In addition to Pause & Practice projects, each chapter has 10 comprehensive and practical
practice projects: Guided Projects (three per chapter), Independent Projects (three per chapter),
Advanced Project (one per chapter), and Challenge Projects (three per chapter). Additional
projects can also be found in the Library or Resources section of SIMnet.

- Pause & Practice and end-of-chapter projects are complete content-rich projects, not small
examples lacking context.

- Select auto-graded projects are available in SIMnet.

A SIMnet
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Chapter Features

All chapters follow a consistent theme and instructional methodology. Below is an example of chap-

ter structure.

Main headings are organized according to the Student Learning Outcomes (SLOs).

@ ----mm - - - -

ate letters, memos, reports, flyers, brochures, and mailings without a va
knowledge. This chapter covers the basics of creating and editing a Wo

Creating, Saving, and Opening Docum

In Microsoft Word, you can create a variety of document type:
of Word enables you to create, edit, and customize high-qualit
ments. You can create Word documents from a new blank doc
plates, or from existing documents. Word enables you to save d

| O O O ) T

STUDENT LEARNING OUTCOMES (SLOs)

After completing this chapter, you will be able to:

SLO11

SLO 1.2 Customize a document by entering and selecting text, usin
using AutoComplete, AutoCorrect, and AutoFormat feature

Create, save, and open a Word document (p. W1-3).

SLO 1.3 Format a document using paragraph breaks, line breaks, g
non-breaking spaces (p. W1-10).
SLO 1.4 Edit a document using cut, copy, paste, the Clipboard, and
and repeat features (p. W1-15).
SLO 1.5 Customize a document using different fonts, font sizes, an
(p. W1-18).
SLO 1.6 Format a document using text alignment and line and parg
A list of Student Learning Outcomes begins each chapter. (p- W1-2 8).
All chapter content, examples, and practice projects are SLO 1.7 Finalize a document using Word’s research, proofing, and
organized according to the chapter SLOs. (p. W1-32).
SLO 1.8 Apply custom document properties to a document (p. W1 -

CASE STUDY

Throughout this book, you have the opportu-
nity to practice the application features pre-
sented in each chapter. Each chapter begins
with a case study that introduces you to the
Pause & Practice projects in the chapter.
Pause & Practice projects provide a chance
to apply and practice key skills in a realistic
and practical context. Each chapter contains
three to five Pause & Practice projects.

Placer Hills Real Estate (PHRE) is a real estate
company with regional offices throughout
central California. PHRE encourages agents
to use standard formats for their business
documents. This ensures consistency in
document appearance while also enabling
agents to personalize their correspondence
to customers and colleagues. In the Pause &
Practice projects for this chapter, you create a

The Case Study for each chapter is a scenario that establishes the theme for the entire chapter.
Chapter content, examples, figures, Pause & Practice projects, SIMnet skills, and projects through-
out the chapter closely related to this case study content. The three to five Pause & Practice proj-
ects in each chapter build upon each other and address key case study themes.
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How To instructions enhance
transferability of skills with
concise
shots.

steps and screen

Students can complete hands-on exercises in- - -
either the Office application or in SIMnet.

Moving and Copying Text

Editing is an important phase in document creation. Editing involves not only proofreading
and correcting grammar and spelling mistakes but also arranging text within a document,
which includes cutting, copying, and pasting. Word provides tools to easily move and copy
information within a document or between multiple documents.

Move Text } ANOTHER WAY
Press Ctrl+C to copy.
Press Ctrl+X to cut.
Press Ctrl+V to paste.

Moving text removes it from one location (cut)
and places it in another location (paste). Two
methods used to move text are drag and drop or
cut and paste.

) HOW TO: Move Text Using Drag and Drop

1. Select the text you want to move.

- Refer to the “Select Text” section in SLO 1.2:
Entering and Selecting Text for methods of
selecting text.

2. Click and hold the selected text with your

i

How To instructions are easy-to-follow concise steps. Screen shots and other figures fully illustrate
How To topics.

S = R~ (Chapter 01 - Creating and Editing Documants a A

° SLO 1.4 - Moving and Copying Text

dox

Move Text

stireg) ared placing it i ancr

shsP i, rihee. ki iy

HOW TO: Mave Taxt Using Drag and
Drop

L Select the

s vt b move:

\A/\/\/\/\/\/

I

Pause & Practice 1-1: Create a business letter
in block format with mixed punctuation.

Pause & Practice 1-2: Edit the business letter
using copy, paste, and Format Painter. Modify

Pause & Practice 1-3: Finalize the business
letter by modifying line spacing and paragraph
spacing, changing paragraph alignment, trans-
lating text, using research and proofing tools,
and adding document properties.

Pause & Practice projects, which each cover two to three of the student learning outcomes in the
chapter, provide students with the opportunity to review and practice skills and concepts. Every
chapter contains three to five Pause & Practice projects.

MORE INFO

The launcher (also referred to as the dialog box launcher) is referred to throughout this text. Click the
launcher in the bottom-right corner of a group to open a dialog box or pane for additional options.

——
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Another Way notations teach alterna- - - - - - - } ANOTHER WAY

tive methods of accomplishing the Press Ctrl+> (Ctrl+Shift+.) to Increase Font Size.
Press Ctrl+< (Ctrl+Shift+,) to Decrease Font Size.

same task or feature, such as key-
board shortcuts.

Marginal notations present additional information and alternative methods.

End-of-Chapter Projects
Ten learning projects at the end of each chapter provide additional reinforcement and practice for

students. Many of these projects are available in SIMnet for completion and automatic grading.

- Guided Projects (three per chapter): These projects provide guided step-by-step instructions to
apply Offi  features, skills, and concepts from the chapter. Screen shots guide students through the
more challenging tasks. End-of-project screen shots provide a visual of the completed project.

- Independent Projects (three per chapter): These projects provide students further opportunities to
practice and apply skills, instructing students what to do, but not how to do it. These projects allow
students to apply previously learned content in a different cont xt.

- Advanced Project (one per chapter): These projects provide students with another opportunity to
apply their knowledge and skills in an advanced context with limited instructional assistance.

- Challenge Projects (three per chapter): These projects are open-ended and encourage creativity
and critical thinking by integrating Offi ~ concepts and features into relevant and engaging projects.

Appendix

. Office 365 Shortcut Appendix A covers the shortcuts available in Microsoft Offi  and within each
of the specifi Offi applications. Information is in table format for easy access and reference.
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This is where you will find all e-materials related to your course. The
badge icon ( & ) signifies that you can earn a credential by completing

— Microsoft Office 365
IN PRACTICE
2 SIMnet §— $

Additional Resources
Welcome to your SIMnet Library in SIMnet

some content in the book. Students and instructors can find the follow-
ing resources in the Library or Resources

sections in SIMnet.

g Student Resources

- Data Files: Files contain start file for all
Pause & Practice, Capstone, and end-of-

Study Materials
Click here to view the custom WOE,EE)S chapter projects.
W « SIMnet Resources: Resources provide

ol SlMl’]eJ[ getting started and informational handouts
for instructors and students.

« Check for Understanding: A combination

of multiple choice, fill-in matching, and short
answer questions are available at the end

of each SIMbook chapter in SIMnet to assist
students in their review of the skills and con-
cepts covered in the chapter.

Capstone Projects

Integrating Applications: Projects provide students with the opportunity to learn, practice, and
transfer skills using multiple Offi  applications.

Integrating Skills: Projects provide students with a comprehensive and integrated review of
all of the topics covered in each application (Word, Excel, Access, and PowerPoint). Available in
individual application texts.

Appendix

Business Document Formats: Appendix B is a guide to regularly used business document
formatting and includes numerous examples and detailed instructions.

Instructor Resources

Instructor’s Manual: An Instructor’s Manual provides teaching tips and lecture notes aligned with
the PowerPoint presentations for each chapter. The manual also includes the solutions for online
Check for Understanding questions.

Test Bank: The extensive test bank integrates with learning management systems (LMSs) such as
Blackboard, WebCT, Desire2Learn, and Moodle.

PowerPoint Presentations: PowerPoint presentations for each chapter can be used in onsite
course formats for lectures or can be uploaded to LMSs.

SIMnet Resources: These resources provide getting started and informational handouts for
instructors.

Solution Files: Files contain solutions for all Pause & Practice, Capstone, Check for Understanding,
and end-of-chapter projects.

Office In Practice website (http://officeinprac  .com/): This website accompanies the Office In
Practice series of texts and provides many instructor, student, and SIMnet resources.
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CHAPTER

p.

Working with Formulas

and Functions

CHAPTER OVERVIEW

With its capabilities in mathematical, scientific, engineering, and other calculations, Excel is a
valuable tool for business, government, education, and you. Use Excel to create a simple addi-
tion formula or a sophisticated calculation with layers of arithmetic. In this chapter, you learn
how to build a basic formula and how to use mathematical rules. You also explore Excel func-

tion categories.

-
STUDENT LEARNING OUTCOMES (SLOs)

After completing this chapter, you will be able to:

SLO 21

Build and edit basic formulas (p. E2-106).

SLO 2.2 Set mathematical order of operations in a formula (p. E2-109).

SLO 2.3 Use absolute, mixed, relative, and 3D references in a formula (p. E2-111).
SLO 2.4 Use formula auditing tools in a worksheet (p. E2-120).
SLO 2.5 Work with Statistical and Date & Time functions (p. E2-127).

SLO 2.6 Use functions from the Financial, Logical, and Lookup & Reference

categories (p. E2-135).

SLO 2.7 Work with Text functions (p. E2-150).
SLO 2.8 Build functions from the Math & Trig category (p. E2-152).

CASE STUDY

In the Pause & Practice projects in this chap-
ter, you work with a multi-sheet workbook for
Perfect VVacation Rentals. You build formulas
to complete a break even analysis, calculate
start-up costs for a property, and track infor-
mation about clients.

Chapter: 2 Working with Formulas and Functions Microsoft Excel 365 _

Pause & Practice 2-1: Build and audit formu-
las in a worksheet.

Pause & Practice 2-2: |nsert Statistical, Date
& Time, Financial, Logical, and Lookup func-
tions in a workbook.

Pause & Practice 2-3: Use Text and Math &
Trig functions in a workbook.
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w Building and Editing Formulas

An Excel formula is an expression or statement that uses arithmetic operations to perform a
calculation. Basic arithmetic operations are addition, subtraction, multiplication, and division.
The formula is entered in a cell and refers to other cells or ranges in the worksheet or work-
book. The formula appears in the Formula bar, but the results appear in the cell.

You learned in Chapter 1 that a function is a built-in formula. Like a function, a formula
begins with an equals sign (=). After the equals sign, you enter the address of the first cell,
followed by the arithmetic operator, followed by the next cell in the calculation. An example of
an addition formula is =B5+4B6 which adds the values in cells BS and B6.

Basic arithmetic operators are listed in Table 2-1. Type arithmetic operators using the
numeric keypad or the symbols on the number keys at the top of the keyboard.

Table 2-1: Arithmetic Operators

+ Addition

- Subtraction

*

Multiplication

/ Division

In the multiplication formula =C5*C6, the value in cell C5 is multiplied by the value in cell
C6. Use cell references in a formula or a value known as a constant. You type a constant; it is
not a cell in the workbook. In the formula =D5*85%, the constant is 85%.

Type a Formula

For a simple formula, click the cell, type the equals sign, type the first cell address, type the
operator, type the next cell address, and so on. Press any completion key when the formula is
finished. Formulas are not case sensitive, so you can type cell addresses in lowercase letters.
Excel automatically converts cell references to uppercase when the formula is completed. If
you press Esc before completing a formula, it is canceled, and nothing is entered in the cell.

As you type a cell address after the equals sign, Formula AutoComplete displays a list of
functions and range names that match the character that you typed. You can ignore the list
and continue typing. In addition, the Range Finder highlights and color codes each cell as you
type its address.

P HOW TO: Type a Formula

1. Click the cell for the formula.
2. Type an equals sign (=) to begin the formula.
3. Type the column letter for the first cell reference.

- Formula AutoComplete displays a list of functions and range names.
- Ignore the list when typing a cell address.
- You can type a lowercase or uppercase character (Figure 2-1).
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~ AN
B < 1] E F G H 1 J K L L
|Suwwr Ml 42!
Buchanan Ml 40
Mew Butfalo ] 35
Eogan MN 31
Cans Loke MM 44
|tage ‘Walker MmN 4
et Delavan wi 7
Loke Geneva Wi 7|
Loke Geneva Wi 2
Total Day 532
Minnesota =,
Wiseonsin Day¥~— Returns the number that represents the date in Microsoft Excel date-time code
DATEVALUE
MNumber of Michigan Properties | (1) paverace
Numbaer of lllinols Properties | (/c)pay
DaYS
s o8
DCOUNT
DCOUNTA
ooe
IDEC2BIMN
DECIHEX
e 4

Figure 2-1 Formula AutoComplete while typing a formula

4. Type the row number for the cell reference.
« The Range Finder color codes the cell and its reference.
5. Type the arithmetic operator.
6. Type the cell address for the next reference (Figure 2-2).
Press Enter.

« The result displays in the formula cell.

- The Formula bar displays the formula.

- One way to complete a formula is to click the Enter button (the check
mark) in the Formula bar.

- Press Ctrl+Enter to complete a formula, too.

Eﬂgnn MN 31 h
Cass Lake MN 44
Walker MN 14
Delavan Wi 37
Lake Geneva Wi 27
Lake Geneva Wi 50
Color coded to } 532
( addresses J 15.467 \
Al
Minnesota Days =d'|4+c||_5+c|'|r.‘>‘
L Wisconsin Days )

Figure 2-2 Type each cell reference

and

arithmetic operator

Point and Click to Build a Formula

It is often easier to point to and click the cell to enter its address in a formula. This method
also guards against your typing the wrong address. You will not see a Formula AutoComplete
list, but the Range Finder will highlight and color code the cells.

P HOW TO: Point and Click to Build a Formula

1. Click the cell for the formula.
2. Type an equals sign (=) to start the formula.
3. Point to and click the first cell for the formula.

- The reference is entered in the cell and in the Formula bar.
- The Range Finder highlights and color codes the reference.

- If you click the wrong cell, click the correct cell to replace the address.
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4. Type the arithmetic operator. MN 31 )

Eagan
5. Point to and click the next cell for the formula (Figure 2-3). Cass Lake MN 44
. ) ) Walker MNI oy 14
. The reference is entered in the cell and in the Formula bar. Delavan Wi 37
- The Range Finder highlights and color codes the reference. Lake Geneva wi 27
6. Press Enter. Lake Geneva Wi 50

- The result displays in the cell. Colorc_\oded - 532

- The Formula bar displays the formula. addresses ’ 35 467\

- Click the Enter button in the Formula bar or press Ctrl4+Enter to <
complete a formula. Minnesota Duys|=D14+D_l 5+D1¢|

Wisconsin Days

- _/

Figure 2-3 Point and click to build a formula

Edit a Formula

Edit a formula by double-clicking its cell or by clicking the Formula bar while the cell is active
to start Edit mode. The Range Finder highlights and color codes the formula cell and the argu-
ment cells. Add, remove, or change cells and operators to build a new formula in the cell or in
the Formula bar.

} ANOTHER WAY
Click the cell and press F2 (FN+F2) to start Edit mode.

P HOW TO: Edit a Formula

1. Double-click the formula cell.
- The Range Finder highlights and color codes the cells.
2. Edit the formula in the cell (Figure 2-4).

- Edit the cell address or type a different operator.
- Select a cell address and click a different cell to replace the reference.
- Use the Formula bar to edit a formula.

e A
D19 v i X/ fr =D16+D17+D18+D19
A B € D E

11 |Lakeview 1 Sawyer M 42

12 |Lakeview 2 Buchanan Ml 40

13 |Lakeview 3 New Buffalo Ml 35

14 | Wilderness Svite Eagan MN 31

15 [Forestview Suite Cass Loke MN 44

16 |Our Weekend Cottage Walker 3N

17 [Lakeside Cabin West Delavan W 3zV/

18 |Eastern Vista Lake Geneva Wi 27

19 | Garden Suite Lake Geneva Wi 501

20 Total Days 532

21 Average Days 35.467

22 |

23 Minnesota Days

24 Wisconsin Days|=D16+D17+D18+D19)
25| T

26 | Number of Michigan Properties

27 | Number of lllincis Properiies

8 _/

Figure 2-4 Delete the reference to cell D16 to
correct the formula for Wisconsin

3. Press Enter.

» Click the Enter button in the Formula bar or press Ctrl+Enter to complete a formula.
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Setting Mathematical Order of Operations

A formula can have multiple operators, such as both addition and multiplication. Figure 2-5
illustrates two formulas to calculate income for seven properties. The formula in cell B4 cal-
culates the multiplication first (B2*B3=$175) and then adds the value in cell B3; the total of
$475 is incorrect. The formula in cell B6 has the same arguments except for the parentheses;
the correct amount is $2,275.

@ N\
A B e e TR =

1 |Rental rate 5300

2 |Registration fee 525

3 |Mumber of properties 7

4 5475 | *=— Formulais =B1+B2*B3

- Income and fees

i for 7 properties

& 52,275 | =— Formulais =(B1+B2)*B3
\s ? B y

Figure 2-5 Formulas with multiple operators

Excel follows mathematical order of operations, which is the sequence of arithmetic calcula-
tions. The order in which arithmetic in a formula is carried out depends on the operator as
well as left-to-right order. The basic sequence is left to right, but multiplication and division
are done before addition and subtraction. This concept is also known as order of precedence or
math hierarchy.

Use parentheses to control the order of operations. The formula in cell B6 (see Figure 2-5)
uses parentheses to reorder the calculation. The parentheses group the addition ($300 + $25)
which results in $325. That sum is multiplied by 7 (cell B3) for the correct results.

In a formula with multiple operators, references enclosed in parentheses are calculated
first. If a value with an exponent exists, it is calculated next. Multiplication and division follow
and finally addition and subtraction. When two operators have the same precedence, Excel
calculates them from left to right.

Table 2-2 shows the mathematical order of predecence.

Table 2-2: Mathematical Order of Precedence

Operator Operation Order of Precedence
() Parentheses First
A Exponent Second
* Multiplication Third
/ Division Third
+ Addition Fourth
- Subtraction Fourth

D MORE INFO

Use the following acronym to recall the arithmetic order of operations: Please Excuse My Dear Aunt Sally.
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An exponent raises a number to a power. The formula 343 multiplies 3 * 3 * 3, 27. Use the
caret symbol () to build a formula with an exponent.

Multiple Operators in a Formula

When different operators are used in a formula, you must determine how the calculation
should be completed and if parentheses are necessary. Here are formulas with two operators.
Because addition and subtraction are equal in priority, Excel calculates from left to right.

5+1—-3=3

5—1+3=7

Below are formulas with two operators with different priority. Without parentheses, Excel
calculates the multiplication first and then follows left to right order.

2+5*3=17

2*5+3=13

Consider this formula with three different operators and no parentheses. Because multipli-
cation and division are equal priority but are higher than addition, the multiplication is first
(2*5), followed by the division (left to right). The result of those calculations is added to 5.

=2*5/24+5=10

P HOW TO: Use Multiple Operators in a Formula

1. Type = to start the formula.

- The calculation in parentheses can occur anywhere in the
formula.

2. Type ((left parenthesis) to start the calculation that should have
priority.

3. Click the first cell for the calculation to be enclosed in
parentheses.

Type the arithmetic operator.

5. Click the next cell for the calculation to be enclosed in
parentheses.

6. Type) (right parenthesis) to end the calculation with priority
(Figure 2-6).

« You must have matching parentheses.
Complete the formula.

8. Press Enter.

E2-110

A & D
1 |Perfect Vacation Rentals
2 |Break Even Analysis (Monthly)
3 -
Monthly
Operating
4 |Fees and Monthly Operating Costs Costs (%)
5 |Registration and local fees 5.3%
& |Cleaning fee 10.0%
7 |Onsite utilities 8.0%
g |Replenishment of supplies 8.0%
¢ |Onsite visits and follow-up 12.0%
10 Total Variable L‘nstsr 31%]|
11
Monthly
Fixed Costs
12 |Routine and Fixed Costs [&]
13 |Salaries and wages s 6,000
14 |Payroll taxes s 895
15 |Web hosting and marketing S 350
16 |Accounting and legal services S 200
17 |Office rent 3 1,500
18 |Office utilities s 250
19 |Insurance s 350
20 |Real estate taxes S 20,000
21 Total Fixed Costs 18 29,545 |
22
23 |Rent Necessary to Break Even |:C2M(1-Bw} |
4 _

Figure 2-6 Set the order of operation with
parentheses
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W Using Absolute, Mixed, Relative, and 3D References

Cell references in a formula are identified in different ways. How a cell reference is identified
affects how the formula adjusts when copied.

A relative cell reference is the location of a cell, such as cell B2. In column B, the for-
mula is =B5+B7, but when copied to column C, it becomes =C5+C7. When you
copy a formula with relative references, copied references are updated to the new
locations.

An absolute cell reference is indicated with dollar signs as in cell $B$2. When an absolute
reference is copied, it does not change. In the formula =$B$6 — C7, $B$6 would not
change when copied anywhere in the workbook. C7, on the other hand, would reflect
where the copy is located. You can type the dollar signs in an absolute reference, but it

is easier to use the F4 (FN+F4) function key. When building a formula, enter the cell
address and then press F4 (FN+F4).

A mixed cell reference has one relative and one absolute reference. Cell $B2 is a mixed ref-
erence. When it is copied, it always refers to column B, but the row number updates to the
row where the copy is located. The formula =$B5 + C$6 has two mixed references. When
copied, this formula will always show column B for the first address and row 6 for the sec-
ond address.

A 3D cell reference is a cell located in another worksheet in the same workbook. It can

be absolute, mixed, or relative. A 3D reference includes the name of the sheet as in
Sheet2!B2 or Inventory!$B2. The sheet name is followed by an exclamation point. When
you point and click to build a 3D reference, the sheet name and the exclamation point

are automatically entered. When the sheet name includes special characters (@, #, &,
etc.), the name is enclosed in single quotes as in ‘Inventory#’!$B2. When you type a 3D
reference, you must spell the sheet name correctly and include the exclamation point and
single quotes.

Table 2-3 illustrates each cell reference type.

Table 2-3: Cell Reference Types

Cell Reference Reference Type Behavior When Copied

B2 Relative Cell address updates to new location(s).

$B%$2 Absolute Cell address does not change.

$B2 Mixed Column does not change; row updates to new location(s).
B$2 Mixed Row does not change; column updates to new location(s).
Sheet2!B2 3D Relative Cell address updates to new location(s).

} MORE INFO

When used in a cell reference, the dollar sign ($) and the exclamation point (!) are identifiers. The dol-
lar sign is not treated as a currency symbol, and the exclamation point is not considered punctuation.
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Copy a Formula with a Relative Reference

When a formula with relative references is copied, the copied formulas use cell addresses that
reflect their locations in the worksheet. In the worksheet shown in Figure 2-7, the formula
to calculate rental revenue in cell B10 is =SUM(B5:B9). The copied formula in cell C10 is

=SUM(C5:C9).
~ N\
| A B (= D E
1 Perfect Vacation Rentals
2 Profit and Loss Statement
3
4 Rental Revenue by State Prior Period Estimated Current Period Variance
5 inois $ 100000 | % 110,000 | § 120,000 [ $  (10,000)
-] Indiana 35000 | % 38,500 32,000 | % 4,500
7 Michigan 125,000 | $ 137,500 85,000 | % 52,500
8 Minnesota 85000 |5 93,500 76,000 | § 17,500
Q Wisconsin 105,000 | § 1315500 95,000 | § 20,500
-
\IOI Total Revenue| $  450,000( $ 495,000 b 408,000 | § s?,mo)
—

Figure 2-7 Copied formulas in row 10 use relative column address

P HOW TO: Copy a Formula with a Relative Reference

1. Select the cell with the formula.

- Select multiple adjacent cells as needed.
2. Press Ctrl+C to copy the formula(s) or click the Copy button [Home tab, Clipboard group].

- You can also click and drag the Fill pointer if the copies are adjacent to the original formula(s).
3. Select the destination cell or range.

« Click the first cell in a destination range when pasting multiple cells.
- When you use the Fill pointer, the cells are copied as soon as you release the pointer.

4. Press Ctrl4+V to paste the formula.

« The pasted formula reflects its location on the worksheet.
- Ignore the Paste Options button.

5. Press Esc to cancel the Paste command if a moving border displays.

Build and Copy a Formula with an Absolute Reference

An absolute reference in a formula maintains that address when copied. An example is a work-
sheet in which expenses are calculated as a percentage of revenue. You type the percentage
once in a cell, use an absolute reference to that cell in the first occurrence of the formula, and
copy the formula.

To change a cell address to an absolute reference, press the F4 (FN+F4) function key while
keying or editing the formula. The first press of the key inserts dollar signs for the row and col-
umn reference. Another press of the F4 (FN+4F4) key changes to a mixed reference, and each
press of the key cycles to the next option.
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P HOW TO: Build and Copy a Formula with an Absolute Reference

A w N -

Press F4 (FN+F4).

Click the cell for the formula.

Type an equals sign (=) to begin the formula.

Click the cell to be referenced in the formula.

« The reference becomes absolute (Figure 2-8).

D B ﬁr

A

= D

Perfect Vacation Rentals
Profit and Loss Statement

L IR S )

9

10

Rental Revenue by State MM Current Period Variance Variable Cost Rate
| lllinais 5 100,000 [=B85*(1+5HS11 Registration ond local fees | 5.3%
Indiana ] Cleaning fee 10.0%)
gy 125,000 Onsite utilities B8.0%|
Minnesata 85,000 Replenishment of supplies 8.0%,|
Wisconsin 105,000 Onaite visits and follow-up | 12.0%
Total Revenue| § 450,000

1
12

Possible Growth Rates [ 10%

15%

\'IJ [+] ion and Fixed Expenses [

20%%]

Figure 2-8 Make a reference absolute so that it does not change when copied

5. Complete the formula and press Enter.

6. Select the cell with the formula.

Press Ctrl+C to copy the formula(s) or drag the Fill pointer if copies are adjacent to the original formula.

« Use the Copy button on the Home tab if you prefer.

8. Select the destination cell and press Ctrl+V to paste the formula.

- The pasted formula uses the same cell reference as the original.
« Use the Paste button on the Home tab if you prefer.
. Ignore the Paste Options button.

P HOW TO: Build and Copy a Formula with a Mixed Reference

1. Click the cell for th

} MORE INFO

A constant in a formula, such as 12 in the formula =B7*12, is an absolute value.

Build and Copy a Formula with a Mixed Reference

A mixed cell reference has one relative and one absolute reference in the cell address. Part of
the copied formula is unchanged, and part is updated. A mixed cell reference has one dollar
sign. You still use the F4 (FN+F4) function key because each press of the function key cycles
through different combinations for displaying the dollar signs.

e formula.

2. Type an equals sign (=) to begin the formula.

3. Click the cell to be referenced in the formula.
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4. Press F4 (FN+F4).
« The reference is absolute.
5. Press F4 (FN+F4) again.

- The column reference is relative, and the row reference is absolute.

6. Press F4 (FN+F4) again (Figure 2-9).

- The row reference is relative, and the column reference is absolute.

]

/HS vl X Jr =58510%SHS
: A 8 c D £ (<) H
1 Perfect Vacation Rentals
2 Profit and Loss Statement

4 Rental Revenve by State Prior Period | Estimated Current Period Variance Variable Cost Rate
5 Minols $ 100000[$ 110000|% 120000 |$ (10,000} Reglstration end local fees | 5%
& Indiana 35000|% 38500 32,000 | § 6,500 Cleaning fee 10.0%
7 Michigan 125000 % 137,500 85000 % 52,500 Onsite utiliies B.O%
[] Minnesota 85000 % 93,500 6000 |§ 87,500 Replenishment of supplies | 8.0%
7 Wisconsin 10500015 115500 5,000 | § 20,500 | Onsire visits and follow-up | 12.0%
10 Tetal Revenve| § 450,000 | § 495,000 | § 338,000 [ $ 157,000

n Possible Growth Rates | 10%
12 15%

I |

13 tion and Fixed Expenses
14 Registration and local fees

=$8$10*$H4|

2050

15 Cleaning fee

—‘ Mixed reference '

14 Onsire Unilities

=

4

7. Complete the formula and press Enter.

8. Select the formula cell.

9. Press Ctrl+C to copy the formula(s).

Figure 2-9 Formula with absolute and mixed references

- You can use the Copy button on the Home tab.

- Drag the Fill pointer if copies are adjacent to the original formula.

10 . Click the destination cell or range.

1 . Press Ctrl+V to paste the formula.

« The pasted formula does not change the absolute part of the reference but updates the relative part.
+ Use the Paste button on the Home tab if you prefer.

Create a Formula with a 3D Reference

An important feature of an Excel workbook is its ability to use data from any sheet in a for-
mula. This type of formula is called a 3D reference because it uses more than one sheet or
surface to calculate a result. A 3D reference includes the name of the worksheet and can be
absolute, mixed, or relative.

Table 2-4 illustrates sample 3D references.
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Table 2-4: Sample 3D References

B4 =B3+Sheet2!B3+Sheet3!B3 Adds the values in cell B3 on Sheetl, Sheet2, and
Sheet3.
B7 =SUM(B4:B6)+Sheet2!A12 Adds the values in cells B4:B6 on Sheet1 to the

value in cell A12 on Sheet2.

Cc8 =C7*Sheet2!$D$4 Multiplies the value in cell C7 by the value in cell
D4 on Sheet2.

D10 =Sheet2!$B$2/Sheet3!B2 Divides the value in cell B2 on Sheet2 by the value
in cell B2 on Sheet3.

} MORE INFO

An external reference formula refers to a cell in another workbook. It can be absolute, mixed, or rela-
tive. An external reference includes the name of the workbook in square brackets as in [OurBook]
SheetName!B$2.

PHOW TO: Create a Formula with a 3D Reference

1. Click the cell for the formula and type =.

2. Click the first cell for the formula.
- The 3D reference can occur anywhere in the formula.
Type the operator.
Select the sheet tab with the cell to be used in the formula.
Click the cell required in the formula.

« Press F4 (FN+F4) to make the reference absolute or mixed as needed (Figure 2-10).

D5 v X v Kk :DS

A B C D

1 Perfect Vacation Rentals

2 Published Daily Rate

3

4 Rental Name Location State _R_glg___|
5 |Hilliop GetAway Galena IL '___‘13_2_11_5_;
\6 Treetop Cabin Galena IL 350|

Figure 2-10 A mix ed 3D reference

6. Type the next operator and complete the formula.
- The next cell can be on the same or another sheet.

7. Press Enter or any completion key.
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Range Names and Formula AutoComplete

A range name is a label assigned to a single cell or a group of cells. You can use range names
instead of cell references in a formula. Instead of =B11*110%, name cell B11 as “Revenue” to
build the formula =Revenue*110%. Descriptive range names help you interpret a formula. In
addition, named cell ranges appear in the Formula AutoComplete list for ease in building formu-
las. A named cell range is an absolute reference in a formula.

You create a range name using the Name Box or from the Defined Names group on the For-
mulas tab. The Name Manager command in this group enables you to create, edit, and delete
range names. If you alter a range name, Excel automatically updates formulas that use that
range name. The Apply Names command (Define Name button) enables you to assign a name
to existing formulas that refer to the cells identified in the range name.

Follow these basic rules for naming a cell range:

« Begin a range name with a letter.

« Use a short, descriptive name.

« Do not use spaces or special characters in a range name.

« Separate words in a range name with an underscore as in “First_Qtr,” or use initial caps
for each word such as “FirstQtr.”

« Do not name a range with a single character such as “N.”

« Do not name a range with a cell reference such as “B2.”

To use the name in a formula, type the first character of the name to display the For-
mula AutoComplete list. You may need to type a second character to better filter the list in a
workbook that includes many range names. Select the range name in the list and press Tab
or double-click the name to enter it in the formula. Range names are automatically substi-
tuted in formulas when you select the named cell range in the worksheet while building a
formula.

P HOW TO: Name a Range and Use Formula AutoComplete

1. Select the cell or range to be named. @ " £ | —sum(@Es:B8) h
2. Click the Name Box to the left of the Formula bar. 2 8
) 1 |Perfect Vacation Rentals
3. Type the name and press Enter (Figure 2-11). » |Break Even Analysis (Monthly)
4. Click the cell for the formula.
Monthly
5. Type = to start the formula. _ Operating
4 |Fees and Monthly Operating Costs Costs (%)
6. Type the first one or two letters of the range name. 5 [Registration and local fees 5.3%
& |Cleaning fee 10.0%
- The Formula AutoComplete list shows range and 5 |onsite utities 8.0%
fUﬂCtiOﬂ names. g |Replenishment of supplies 8.0%
- The list is alphabetical, and function names are uppercase. o |Onsite visits and follow-up 12.0%
. . . . 10 Total Variable Custsl 31%'
7. Find the range name and double-click it (Figure 2-12). =
- The name displays in the formula. Figure 2-11 Name a range in the Name box

- You can also click the name in the list to highlight it
and press Tab.

8. Complete the formula.

9. Press Enter when the formula is complete.
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19 |Insurance 5 350
20 |Real estate taxes 5 20,000 The formula in cell in cell
21 Total Fixed Costs $ 29,545 €23 is C21/(1-B10)
22
23 |Rent Necessary to Break Even |:Fi><edC05ts[{1—v
24 | [
25 (&) vaLUETOTEXT
26 | Everp
3 VAR.S
27 |Notes: %VARA
28 |Monthly costs are estimated as a percentage of rental income ]
29 |Break even covers our changing and fixed costs for the month @VARPA
30 |The formula is the total fixed costs divided by 1 minus the variable cost pe (&)vos
11 (B viookup
32| (ver
33: () vare
4 J

Figure 2-12 Use Formula AutoComplete with a range name

In addition to selecting cell ranges to name them, use row and column labels to create
range names. The Create from Selection button on the Formulas tab automatically assigns
range names based on labels in the top row, the left column, or both.

P HOW TO: Create Names from a Selection

1. Select the range including row or C )
A B € D ‘ E
column labels (or both).
« Values and related labels must L Perfect Rentals
be adjacent. 2 Recommended Start-Up ltems for New Property
2. Click the Create from Selection 3 e fiam Cost Eautiad Best
button [Formulas tab, Defined B 061 s 200 5 5
Names group]. el 3 :
« The Create Names from R £R002 Towek, 1ch . Create Names from Sele... 4 X A
Selection dialog box opens. 6 [PROO3 Folding chair | 4
Create names from values in the: il
3. Select. the Top row or Left column 7 |PROO4 Portable table/tray & 10p row 2]
box (Figure 2-13). g2 [proos Bedliahadks, el 2|
. Choose both options if appropri- o |proos o | Dﬁéttom row 8
ate for the data. (] Right column I
. Other options include bottom S PROO7 bitouscil, feks : B
row and right column. 11 [pro0S Siap:itos| [ o | el | §
Click OK. 12 |PROO? Coffee mugs 5 K 4 8
Click the Name Box arrow in the 13 |pro10 Dinners plates $ 15.50 4 g
Formula bar.
\ 14 [PROTT Wine glasses $ 5.00 4 8

« All range names are listed.
Figure 2-13 Create Names from Selection dialog box

The Define Name button [Formulas tab, Defined Names group] opens the New Name dialog
box. Type the name, enter a comment, select the cells, and specify a scope. The scope deter-
mines if the range applies to a particular sheet or to the entire workbook. By default, a range
name applies to the workbook. If you use the name “JanSales” on Sheetl, you cannot use it
again on Sheet2, unless you scope each name to a particular sheet. When you scope names to
a worksheet, you can use a range name multiple times in the workbook.
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P HOW TO: Define and Scope a Range Name Perfect Vacation Rentals
Rental Days by Property, First Period
1. Select the cell range to be named.
. . . Rental Name Location State Total Income
2. Click the Define Name button [Formulas tab, Defined Hilltop GetAway oy L 48
Names grOUp]. Treetop Cabin Galena IL 42
. Chalet Soleil ek - T "_}' % 20
- The New Name dialog box opens. Lakeside Cotage | o a 27
. Serenity Suite Name: ILIncome 22
Type the range name in the Name Box. Benside Vil M o - 53
. . . Lakeview 1 ! 42
Click the Scope drop-down list (Figure 2-14). s W « | Fao
« Choose the name of a worksheet as desired. Lokeyiew 5 S 53
Wilderness Suite 31
5. Select or edit the Refers to entry. Forestview Suite il CE
Our Weekend Cotta Befersto: | —gental income'!$4$5:3£66 + 14
+ The selected cell range address displays. Lakeside Cabin Wes T a2 |
. If no cells are selected, type or select the range Eosiem ¥istiy - @227
address.
6. Click OK. Figure 2-14 New Name dialog box and the Scope option

The Use in Formula button [Formulas tab, Defined Names group] displays a list of range
names for insertion in a formula. You can also display the Paste Name dialog box to select a
name. From the Paste Name dialog box, click the Paste List button to generate a list of current
range names with cell references as documentation. Press the F3 (FN +F3) function key to
open the Paste Name dialog box.

P HOW TO: Paste a Range Name in a Formula and Paste a List

1. Click the formula cell and type =.

2. Press F3 (FN +F3) to open the Paste Name dialog box.
- Range names appear in alphabetical order.

3. Find the range name and double-click it (Figure 2-15).

s ™

g and marketing 350

and | Paste Name ? X
Paste name

— |Income_Before Taxes Sl =
Profit_Margin

e Total_Expenses .
Total_Revenue

taxe

| ‘ 0K Cancel =3

Income Before Taxes|=

Profit Margin 0%

Figure 2-15 Choose a range name for the formula

E2-118
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« Select the range name and press Enter or click OK.

« The range name displays in the formula.
« The worksheet displays the highlighted range.

« Alternatively, click the Use in Formula button [Formulas tab, Defined Names group] and select the

range name.

Complete the formula and press Enter.

5. Click a blank cell in an unused area of the worksheet.

« You can paste names on another sheet.

6. Click the Use in Formula button [Formulas tab, Defined Names group].

Select Paste Names at the bottom of the list.
« The Paste Name dialog box opens.
8. Click Paste List.

- Alist of range names and cell references is pasted in the sheet.

- Edit and format the list of range names as needed.

Navigation Using Range Names

In large worksheets with thousands of rows and columns, using named ranges quickly moves
the insertion point to where you want to work. You can use the Name Box and the Go 7o com-
mand to navigate to a particular range.

} MORE INFO

Long range names only partially display in the Name Box list.

P HOW TO: Navigate Using the Name Box

1. Click the arrow with the the Name Box.
- Named ranges display in alphabetical order. Cost
2. Click the range name (Figure 2-16). .
. FixedCosts
- The range is selected.
- The range may be on another sheet (if range names have IL Income
not been scoped). -
3. Press F5 (FN+F5) to open the Go To dialog box. IN_Income
- Range names are listed below recent cell references. [tem
4. Select a range name and click OK. VarCosts
« The cell (s) are selected in the worksheet.

- The Go To dialog box closes.

Jx

Pe rfec_h

ren’rul Days k

i

N ]

/

Figure 2-16 The Name box list displays range names
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Using Formula Auditing Tools

Formula auditing is the process of reviewing formulas for accuracy. Excel automatically audits
formulas as you enter them and when you open a workbook based on its own error checking
rules [File tab, Options, Formulas pane]. Excel recognizes specific types of errors. For example,
when you set a SUM range, adjacent cells not included in the argument are usually flagged as a
potential error. On the other hand, if you type a multiplication formula that should be an addi-
tion formula, you must find that error on your own. You will also find that Excel occasionally
identifies an error, but the formula is correct.

D MORE INFO

Open the Excel Options dialog box to set whether automatic error checking is enabled and to select
which rules are used.

When Excel finds an error in a formula, it displays a small green error triangle in the top-
left corner of the cell. Click the cell to see the 7race Error button and point to the button to
see a ScreenTip about the error. The Trace Error button has a drop-down list with options for
dealing with the error.

P HOW TO: Trace an Error

) ) ) (7 |onsite utiliti 8.0%
1. Click the cell with the triangle error. C _
g |Replenishment of supplies 8.0%
« The Trace Error button appears. 9 |Onsite visits and follow-up 12.0%
. . . 10 TotalVariahIEi T - 31%
Point to the Trace Error button to display a ScreenTip. , P
Click the Trace Error drop-down list (Figure 2-17). | Update Formula te Include Cell Monthly
Help on this Errar Fixed Costs
- Options for handling the error display. 12 Routinea—— o 6]
. 13 |Salaries 3 Edit in Formula Bar k $ 6,000
4. Choose an option for the error. i [— e Checing O s g95
. The options depend on the type of error. 15 |Web hesting and marketing $ 30

- Select Ignore Error if the formula is correct.

Figure 2-17 Trace Error button and its drop-down list

E2120

In addition to the green triangle error, Excel functions can result in a standard error mes-
sage in the cell. For example, if you create a division formula that divides by a blank cell, the
result is #DIV/0!, a division by zero error. Excel error messages occur for a syntax error, such
as spelling a function name incorrectly, using an incorrect operator or symbol, having the
wrong number of arguments, and so on. A standard error message starts with the number sign
(#) and ends with an exclamation point (!).

D MORE INFO

Use the Go to Special dialog box [Find & Select button, Home tab, Editing group] to highlight cells with
formula errors, blank cells, and cells with precedents and dependents. This command helps identify
potential problems in a workbook.
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The Formula Auditing Group

The Formula Auditing group on the Formulas tab includes tools to check formulas for logic,
consistency, and accuracy. These commands enable you to examine what contributes to a
formula and to analyze identified or potential errors. The tools are helpful, but they do require
that you correct the problem.

Table 2-5 lists all of the formula auditing buttons.

Table 2-5: Formula Auditing Buttons

Button Description

Trace Precedents Displays lines with arrows to identify all cells referenced in the formula in the active
cell

Trace Dependents Displays lines with arrows to all cells that use the active cell directly or indirectly in a
formula

Remove Arrows Removes all lines and arrows from the Trace Precedents or Trace Dependents buttons

Show Formulas Displays formulas in the cells

Error Checking Checks data against the error rules in Excel Options

Evaluate Formula Steps through each part of a formula and displays an outcome for each part so that an

error can be isolated

Watch Window Opens a floating window that displays selected cells and values for monitoring

Trace Precedents and Dependents

A precedent is a cell that contributes to the formula results. Excel displays lines from the formula
cell to each precedent cell for an easy way to audit your formula. A dependent is a cell that is
affected by the active cell. Excel displays lines from the active cell to each cell that depends on
the value in that cell. If a precedent or dependent cell is located on a different worksheet, a black
line and arrow point to a small worksheet icon, but this does not identify the error cell address.

P HOW TO: Use Formula Auditing Tools

1. Click the Show Formulas button [Formulas tab, Formula p. N
Auditing group]. =D10*Rates!DS
« Each formula displays in its cell. € ° :
- Show or hide formulas by pressing Ctrl+" (the grave accent
d
next to the 1 key at the top of the keyboard). =
2. Select the formula cell. s e e
. Only a formula cell has a precedent. :t jg =Dp0"RoteslDS
3. Click the Trace Precedents button [Formulas tab, Formula :: zg
Auditing group]. N 22
g
- Lines and arrows identify cells that contribute to the formula ﬁ: i:
results (Figure 2-18). -’
- You can trace precedents and dependents with formulas Figure 218 Trace Precedents arrows show that the
shown or hidden. formula refers to cell D10 and a cell on another sheet

4. Click a cell that may be referenced in a formula.

- Trace dependents for cells with or without formulas.
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5. Click the Trace Dependents button [Formulas tab, Formula Auditing group].

- Lines and arrows trace to cells that are affected by the active cell.
- Trace both precedents and dependents as needed.

6. Click the Remove Arrows button [Formulas tab, Formula Auditing group].

« Clicking the button removes all arrows.
« Click the Remove Arrows drop-down list to specify the type of arrow to remove.

7. Click the Show Formulas button [Formulas tab, Formula Auditing group].

« Formulas are hidden.
« Show or hide formulas by pressing Ctrl+".

} MORE INFO

In a complex worksheet with sophisticated formulas, click the Trace Precedents button [ Formulas tab,
Formula Auditing group] once to trace the first layer of precedents. Then click the button again to trace
the precedents of the precedents.

The Formula Correction Message Window

Some errors are noted before you complete the (x . £ -ss*isns )
entry. When you press Enter, Excel displays a mes- A | B c
sage box with a suggested correction as shown in Perfect Vacation Rentals

Figure 2-19. For this type of error, review the sug-
gestion and select Yes if it is valid. If you click No,
an alert box paraphrases the error. On occasion,

Profit and Loss Statement

Excel may find an error to which it cannot offer pebyState Eriarkenod:. | Eshngetedi |l 1Gin
. 100,000 [$H$11

a suggested solution, and you need to solve the 3 000 HEs A

problem on your own. T X

We found a typo in your formula and tried to correct it to: Bl

o =BS*(145HS11) ]

Circular Reference . =

Do you want to accept this correction?

A circular reference error occurs when a formula
includes the cell address of the formula. For
example if the formula in cell B10 is =B5+B10 Figure 2-19 Formula correction message window
’ ] . ’ for missing right parenthesis
the reference is circular. When you try to com-
plete such a formula, a message box opens as shown in Figure 2-20, but Excel does not correct
the error or prevent you from keeping it in the worksheet with inaccurate results. The Status
bar displays the location of circular references when they exist.

G T T T /

Microsoft Excel X

I There are one or mare circular references where a formula refers to its own cell either directly or indirectly. This might cause them to calculate incorrectly.
Ly

Try remaoving or changing these references, or moving the formulas to different cells.

Help

Figure 2-20 Message window when you try to complete a circular reference

} MORE INFO

A workbook can be saved with a circular reference. When you open it, you will see the message box,
and the error is noted in the Status bar.

E212 2
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PAUSE & PRACTICE: EXCEL 2-1

For this project, you build formulas in the Perfect Vacation Rentals workbook. You use relative, mixed, and
absolute references, 3D references, and set order of precedence. You also name cell ranges and use
auditing tools.

File Needed: PerfectRentals-02.xIsx (Student data files are available in the Library of your SIMnet account.)
Completed Project File Name: [your initials] PP E2-1.xIsx

1. Open the PerfectRentals-02.xIsx workbook from your student data files. (If the workbook opens in
Protected View, click Enable Editing.)

2. Save the workbook as [your initials] PP E2-1.

3. Enter addition formulas. (" -o7-p15:019 h
a. Select the Rental Days sheet and click cell D23. B c D E
b. Type = to start a formula. Vacation Rentals
c. Click cell D7 to insert the first value for Minnesota. y Property, First Period
d. Type + as the mathematical operator.

e. Click cell D15 to add the next value. Bmtz“"" i’::'e T°'°;o
f. Type + and click cell D19. The formula is =D7+D15+D19 Lake Geneva wi 27
(Figure 2-21) T
g. Press Enter or click the Enter button in the Formula bar. Galena L 18
The resut s 89, T
h. Select cell D24 and complete the addition formula for Wisconsin. Savyer M 42
The result is 114. Buchanan Ml 40

New Buffalo Ml 35

4. Create and copy a 3D formula with relative cell references. ::Tk;ffqlo ﬁ,“ ‘5§
a. Select the Rental Income sheet and click cell E5. Bass Lake IN 22
b. Type = to start the formula. E,”g'ac' - 2
c. Click cell D5, the number of rental days for the property. " =
d. Type * to indicate multiplication. 0 e
e. Click the Rates sheet tab. The sheet name is inserted in the

Formula bar followed by an exclamation point. 'c‘"“::': ::Y:@*DW
f. Click cell D5, the rental rate for the property; the cell address is - m—
added to the formula (Figure 2-22). Figure 2-21 P oint and click to
g. Press Enter. The formula is complete and the focus returns to the build a formula
Rental Income sheet. The result is 11760.
h. Select cell E5 and drag the Fill pointer
to copy the formula to cells E6:E19. & =y P — A
Because the property names are in the > - Z ! . - -
samg order on both sheets, you can use Barfedt Vacdtion Rantals
relative references in the formula. (If you
double-clicked the Fill pointer to copy 2 Published Daily Rate
the formula, click the Undo button [Home |3
 tab, Undo group] and try again AT e —
i. Select cells E5:E19 and click the (& [Treetop Cabin Ealana L 350

Number Format drop-down list [Home
tab, Number group]. Figure 2-22 3D formula with relative references

j. Choose Currency and decrease the
decimal twice. AutoFit the column as needed.
k. Select cell A1.

y.

SLO 2.4 Using Formula Auditing Tools E2-12 3



5. Create and copy a 3D formula with the SUM function.

a. Click the P&L sheet and select cell B5. You can now determine the total income by state.

b. Type =sum and press Tab. The SUM( function is inserted with the first parenthesis.

c. Select the Rental Income sheet, select cells E5:E6, and press Enter. The closing parenthesis is
provided; the result for lllinois is $26,460.

d. Select cell B6, type =sum, and press Tab.

e. Select the Rental Income sheet, select cells E7:E9 for Indiana, and press Enter. The result is
$30,650.

f. In cells B7, B8, and B9, build the formulas to show the income totals for Michigan, Minnesota, and
Wisconsin. The total for cell B10 when the sums are entered is $166,990.

6. Create and copy a formula with an absolute reference.
a. Select cell B14 on the P&L sheet.

Five expenses listed in cells - . = . - n 2 =
B14:B18 are calculated as a per- Perfect Vacation Rentals
centage of total revenue. This is Profit and Loss Staf
a multiplication formula.
. fenue by State Prior Period Estimated Current Period Variance Varioble Cost Raote
b. Type = and click cell B10. - . i o oain o bt o [V
c. Press F4 (FN+F4) to make the 20450 ey e e
in 51,660 site utilities ¥
reference absolute ($8$10). b 2825 R of wpples | 8.0%
A8 q bain 29,395 Crsite visits and follow-up | 12.0%
d. Type * for multiplication. PP [ s
e. Click cell H5 for the percentage
and press Enter (Figure 2-23). on Fised Exponses | [
The result is $8,767. The Account- [ === )
ing Number Format is copied
from cell B10. Figure 2-23 Absolute reference to the current total revenue
f. Select cell B14 and open the Format Cells z ~
dialog box. 10 | Total Revenue| $ 166,990
g. Click the Number tab and verify that 11 |
Accounting is selected. Set the Symbol to 12|
None. . 13 Operation and Fixed Expenses
h. Copy the formula in cell B14 to cells o o
14 | Registration and local fees 8,767
B15:B18. e 3 B
15 | Cleaning fee Create Names from Sele... ! X ||
7. Name cell ranges. 16 | Onsite utilitie| creat from values in the: |
a. Select cells A10:B10. ' 17| Replonishmoq (] ||
b. Press Ctrl and .select cells A27:B27. You will 18| Onsite visitsd B Left column
use the labels in the left column as range e R 3
names 19 | Salaries and o
. il Right column il
c. Press Ctrl and add cells A29:B30 to the #3) Powolliaal _ H
selection. This selection will create four 21 | Web hosting| |_ oK Cancel L
range names. 22 | Accounting and legal services 200
d. Click the Create From Selection button 23 |  Office rent 1,500
[Formulas tab, Defined Names group]. 24 Office utilities 250
& Choose Left column and click OK o | —— 250
f (SFl?Ul’te 2_||2i)4 d click the N B 26 | Real estate taxes 20,000
. Select ce and click the Name Box arrow
o | Total Expenses| $ 101,768
to see the range names. i —
g. Choose Income_Before. . . from the list. Cell 28 ‘ |
B29 is selected. 29 Income Before Taxes
. 30 Profit Margin
8. Use range names in a formula. N
a. Type =toto d|sp|ay and filter the Formula Figure 2-24 Create From Selection dialog box
AutoComplete list. for multiple cell ranges

E2-12 4
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k.
l.

Double-click Total_Revenue in the (

Income Before Taxes|=Total_Revenue-Total_Expenses

list to insert the range name in the
formula.

Profit Margin

Type — (a hyphen) for subtraction.

Income before taxes is total revenue
minus total expenses.

Type to and double-click Total_
Expenses to insert the range name (Figure 2-25).

Figure 2-25 Use range names to build a formula

Press Enter. The result is formatted as General which displays as many decimal places as will fit in

the cell and no other symbols.

Select cell B29 and apply the Accounting Number Format [Home tab, Number group]. Decrease

the decimal twice.
Select cell B30.

Type =in to display and filter the Formula AutoComplete list. The list includes range and function

names.
Double-click Income_Before_Taxes in the list.

Type / (a forward slash or diagonal) for division. Profit margin is income before taxes divided by

total revenue.

Type to, double-click Total_Revenue, and press Enter. The result is formatted as a General value.
Select cell B30 and apply the Percent Style [Home tab, Number group]. The result is rounded to 39%.

9. Trace an error and use Formula Auditing tools.

a.
b.

Select the Break Even sheet tab.

Click cell B10. The cell displays an error triangle in the
top-left corner.

Point to the Trace Error button for cell B10 and view its
ScreenTip.

Click the Trace Error button to display its context menu.
Click the Trace Precedents button [Formulas tab, For-
mula Auditing group]. The formula does not include cell
B9 (Figure 2-26).

Click the Trace Error button again to display its menu and
select Update Formula to Include Cells. The correct result
is 43% and the error triangle and trace arrows are removed.

10. Set mathematical order of operations.

a.

Q

Select cell C23. Break even rent (revenue) is determined by
dividing fixed costs by 1 minus the percentage for variable
costs. The formula is =C21/(1-B10); the parentheses are nec-
essary so that the subtraction is done before the division.
Type =, click cell €21, and type / for division.

Type ( (left parenthesis), type 1— (1 minus).

7 | A B
1 |Perfect Vacation Rentals

2 ;Break Even Analysis (Monthly)
B |

Monthly
Operating
4 |Fees and Monthly Operating Costs Costs (%)
5 !Registra‘tion and local fees 5.3%
& |Cleaning fee 10.0%
7 |Onsite utilities 8.0%
g Replenishment of supplies 8.0%
9 |Onsite visits and follow-up 12.0%
10 Total variable [T =] 7 31%]
11 Formula Omits Adjacent Cells %
Update Formula te Include Cells
Help on this Error F
12 |Routine 3
— Ignore Error
13 |Salaries 3 Edit in Formula Bar $
14 |Payrollta Error Checking Options... $
\ic lWah hacting and markating s/

Figure 2-26 Error traces to the missing cell B9

Click cell B10 and press Enter. The ~
message box suggests that Excel
supply the missing right parenthesis
in your formula (Figure 2-27).

Click Yes in the message box. The
result is $52,061.67.

Decrease the decimal twice for cell
C23. The result is rounded up to the
nearest whole dollar amount.

Click the Show Formulas [Formulas

$ 250

$ 350
$ 20,000
S 29,545

|=C21/(1—810 |

Microsoft Excel X

We found a typo in your formula and tried to correct it to:
=C21/(1-B10)

Do you want to accept this correction?

4

tab, Formula Auditing group] to see
the formulas. This view does not dis-
play number formatting.

Figure 2-27 Set arithmetic order with a pair of parentheses
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11.  Press Ctrl+Home. Save and close the workbook (Figure 2-28).

Perfect Vacation Rentals

(4 & . £ =2y Rental Days by Property, First Period
1 |Perfect Vacation Rentals
2 Break Even Analysis (Manthly) L
R S ———— Rental Name Location State Total Income
NOT—— Hilltop GetAway Galena IL 48] $11,760
_ Conts %) Treetop Cabin Galena IL 42| _$14700
e Chalet Soleil Bass Lake IN 20[ $7,500]
. cl“’“l‘ ':"‘ A i | Lokeside Cottage Bevery Shores IN 27| $12,150]
Gl ! Screnity Sute Bass Lake N 22| _§11,000]
e i B Seaside Villa New Buffalo M 53] $12,965
H e e iod s Lakeview 1 Sawyer M 42| §11,550
9 Craitevis and follow-ug 012 pE Lakeview 2 Buchanan M 20 $7,000
1 fotal arlable Costs =50 M105189) E Lakeview 3 New Buffalo M 35] §20,125
LL] E Wilderness Suite Eagan MN 31| §10,075
— ji Forestview Sute Cass Loke MN 44| $15,180]
BRI i e oot ) - Cur Weekend Coftage Walker MN 14| $3,570]
O i s - - Lokeside Cabin West Delavan Wi 37 8,695
- 2 ; Eastern Vista Loke Geneva Wi 77| 9,450
- I s - Garden Sute Loke Geneva Wi 50] $11,250
14 Accounting and legal services 200 k- TR 532
17 Difics rert 1500 Z
18 Office utilities 50 kel Average Days 35.4667
14 | Inzurance 350 -
20 Redl estate tames — -
2l TR Pl Erints
7] [
FE] RNIN!EE!)&Q‘IQIIML“H ﬂzlf‘jl-lﬂﬂ'
24
s . W
Perfect Vacation Rentals
~ ~ Rental Days by Property, First Period
Perfect Vacation Rentals
Profit and Loss Statement
Rental Name Location State Total
Chalet Soleil Bass Lake IN 20
Rental Revenue by State Prict Peried | Estimeted | Cument Peried Varianee L |Eastern Vista Lake Geneva Wl 277
Lo $ 26,450 Forestview Suite Cass Lake MN 44
‘"“‘I“"“ :?:zﬁ Garden Suite Lake Geneva Wi 50
Michigan , B .
- b |Hilllop GetAway Galena IL 48
Minnesata 28,825 E
w i |Lokeside Cabin West Delavan Wl 37
iscorsin 29,395 P
Total Revenve| $ 166,990 b |Lakeside Cottage Beverly Shores IN 27
& |Lakeview 1 Sawyer Ml 42
pe |Lakeview 2 Buchanan M 40
Operation and Fixed Expenses Lakeview 3 New Buffalo M 35
Registration ond lacal fees 8767 I [Our Weekend Cottage Walker MN 14
Clenigifes 16,699 I |Seaside Villa New Buffalo M 53
Onsite utili 13,359 1 - -
. M‘ E_UII : ‘ai - 3350 Serenity Suite Bass lake IN 22
eplenishment of supplies X o -
Onsite vists and follow-up 20,039 { |[Trestop Cabin Galena IL 42
e ———— 5,000 E | Wilderness Suite Eagan MM 31
v
Poyroll taxes 895 ¥
Web hosting and marketing 350 _" Total Days 532
Accounting and legal services 200 C A e Dets 35.4667
Office rent 1,500 C rag Y -
Office utilities 250 0 i
S 350 Minnesota Days 89
Real estate faxes 20,000 b Wisconsin Days 114
Total Expenses| $ 101,768
Number of Michigan Properties
Income Before Taxes| § 65,222 Number of lllincis Properties
Prafit Margin 39%
\_ . /
Figure 2-28 PP E2-1 completed
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w Working with Statistical and Date & Time Functions

Excel functions are arranged into categories on the Formulas command tab in the Function
Library group. This group includes the AutoSum button and an Insert Function button which
opens the Insert Function dialog box. From the Insert Function dialog box, you can search for a
function by name, by category, or by a brief description of what you want to do. For example,
type “rate of return” to list Financial functions that calculate a rate of return for an investment.

} MORE INFO

A formula such as =B2+B3—B6 is usually not called a function because it has no function name.

The Insert Function and the Function Arguments Dialog Boxes

You can insert a function from any category using the Insert Function dialog box. Display the
dialog box by clicking the Insert Function button on the Formulas tab or the Insert Function
button to the left edge of the Formula bar.

P HOW TO: Choose a Function from the Insert Function Dialog Box

1. Click the cell for the function. (‘insert Function R
2. Click the Insert Function button on the left edge of the Search for 3 function:
Formula bar Type a brief description of what you want to do and then click Go
- The Insert Function dialog box opens (Figure 2-29). R Mo ey e =
- The Formula bar icon is the same as the Insert Function Selectatuncion
button on the Formulas command tab. i
AVERAGE
i _ i IF
3. Click the Or select a category drop-down list. s
. . . COUNT
- Function categories are listed. Max
XLOOKUP(lookup_value, lookup_array return_array,if not found, match_mode,search mode)
4, Cl |Ck tO Select a Category Searches a range or an array for a match and returns the corresponding item from a second range

or array. By default, an exact match is used.

- Individual functions for the category are listed.

5. Choose the function name and click OK.

Help on this function Cancel

- The function is inserted in the cell. N ~
- The Functions Argument dialog box opens.

Figure 2-29 Insert Function dialog box
6. Complete the function as needed.

} ANOTHER WAY
Shift+F3 opens the Insert Function dialog box.

The Function Arguments dialog box provides a way for you to learn proper syntax for any
function. This dialog box opens when you choose a function name from a category on the For-
mulas tab or when you use the Insert Function dialog box. The Function Arguments dialog box
shows each argument with an entry box and an explanation (Figure 2-30). You can select cells
or type directly in the entry box.

SLO 2.5 Working with Statistical and Date & Time Functions E2-127
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} ANOTHER WAY

Click a cell that already has a function and click the Insert Function button in the Formula bar to open
the Function Arguments dialog box for editing.

In the Function Arguments dialog box and the ScreenTip, a required argument name is
shown in bold. Optional function arguments generally add a level of refinement to the calcula-
tion. When you use Formula AutoComplete to build a function, the ScreenTip shows optional
arguments in square brackets (for example, [type]).

P HOW TO: Build a Function in the Function Arguments Dialog Box

1. Click the cell for the function.

2. Click the Insert Function button on the left edge of the Formula bar.
- The Insert Function dialog box opens.

3. Choose the function name and click OK.

- The Function Arguments dialog box opens for the selected function.
- Move the dialog box as needed to see your data.

4. Click the first argument entry box.

« Required argument names are bold.
« Optional argument names are not bold. (‘Function Arguments D

5. Click a cell or drag to select a range. Nombert |55 [

= [R6460:306505166029525:29395)
Piumiber2 T -

- The cell or range address displays in the entry box
(Figure 2-30).
- The dialog box collapses when you select cells.

= 184990
6. Click the second argument entry box. EEISRE e _ _
Numberl: ?":‘w::-;_m::ri..;;:“miu numbers 10 sum. Logical values and text are ignored in cells,

- Some functions require more than one argument.

7. Click a cell or drag to select a range for the == s = .
Helg on this funchion o i

entry box. \

8. Click OK when the arguments are complete. Figure 2-30 Function Arguments dialog box for SUM

The MEDIAN and MODE Functions

The Statistical function category includes calculations that determine averages, counts, percen-
tiles, and ranks. Central tendency measures the average, the middle, or the most common. You
have already used the AVERAGE function to calculate the mean, a common measure of central
tendency. The MEDIAN and the MODE functions determine two central tendency statistics for
a range of values.

The MEDIAN function calculates the middle value in a range of cells. The MEDIAN func-
tion ignores labels and empty cells. When calculating the median, do not include total values
in the range.

The MEDIAN function has one argument, numberN. A number argument can be a range
such as D5:D19. You can look for the median among up to 255 numbers (or ranges). The
proper syntax for a MEDIAN function is:

=MEDIAN(number1, [number2], [number3], . . .)
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The numberl argument is required which means you must have at least one value or cell
range. Multiple arguments are separated by commas. When you use the Function Arguments
dialog box to set multiple arguments, the commas are automatically supplied. Table 2-6 illus-
trates how multiple number arguments can be used in statistical functions.

Table 2-6: Number Argument in Statistical Functions

MEDIAN Functions NumberN Arguments Used

MEDIAN(D5:D19) Number1 One cell range
MEDIAN(D5:D19, E5:E19) Number1, Number2 Two cell ranges
MEDIAN(D5:D19, E5, F12) Number1, Number2, Number3 One range and two separate cells

MEDIAN(D5, D7, D9, D11) Number1, Number2, Number3, Number 4 Four nonadjacent cells

P HOW TO: Use the MEDIAN Function

1. Click the cell for the function.

Click the More Functions button [Formulas tab, Function Library group] and point to Statistical.
Scroll the list to find and click on MEDIAN.

« The Function Arguments dialog box opens with an assumed number! argument range.

4. Select the cell range as needed (Figure 2-31).

- You can type cell addresses rather than selecting cells.
- When the selected cells have been named, the range name is substituted in the formula.

5. Press Enter or click OK.

- N
B [ s/ E | F [N < [N (PO [N ([ K I
I g 1 I I I =
Function Arguments 7 x|
State Rate o B
IL 245 Numberl | D5:D19 X | = (245:350:375,450;500;245;275;175,575;325;345:2... —
IL 350
IN 275 MNumberz % | = number =
e H 5
Shores IN 430 gl
e IN 500 |
falo Ml 245 L)
Ml i 275 = 325
h MI : 175 Returns the median, or the number in the middle of the set of given numbers, il
1
falo Ml : 575 Numberl: numberi,number2,... are 1to 255 numbers or names, arrays, or references that contain numbers
MN | 225 far which you want the median, =
I &l
]
e MN 345
MN : 255 Formula result = 325
T
Wi : 235 Help on this function OK ] [ Cancel
neva Wi = 350 e R
neva Wi L. 225
Median Rent|(D5:D19) |
\Number of Properties Y.

Figure 2-31 MEDIAN function and the Function Arguments dialog box
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A MODE function calculates the one value that appears most often in a range, or you can
choose to find the two or three most repeated values. The two MODE functions are MODE.SNGL
and MODE.MULT. Both functions have one argument, numberN, but you can look for the most
common value in up to 255 numbers (or ranges). The proper syntax for a MODE function is:

=MODE.SNGL(number1, [number2], [number3], . . .)
=MODE.MULT (number1, [number2], [number3], . . .)

P HOW TO: Use the MODE.SNGL Function

1. Click the cell for the function. Cimerriin o i)
2. Click the Insert Function button in the Formula bar. Search for a functon;
mede o
« The Insert Function dialog box opens. =
Or select a gategory: | Recommended
3. Type mode in the Search for a function entry box. Sefect a functor:
4. Press Enter. [Mocenar :
[uopesnc
« The dialog box lists function names that match the search string. i;‘:?‘:ff::‘““
5. Select MODE.SNGL in the list and click OK (Figure 2-32). T =
- The Function Arguments dialog box opens with an assumed G i T s R i
numberl argument range.
6. Selectthe cell range as needed. el on this funclion o | cancel

A 4

- You can type cell addresses rather than selecting cells.

- When the selected cells have been named, the range name

Figure 2-32 Search for a function in
the Insert Function dialog box

is substituted in the formula.
7. Press Enter or click OK.

Count Functions

Count functions tally the number of items in a range. Table 2-7 describes the Statistical COUNT
functions.

} MORE INFO

The Database function category includes DCOUNT and DCOUNTA functions. This category is avail-
able from the Insert Function dialog box.

Table 2-7: Count Functions

Count Functions Description Example Syntax
COUNT (Count Numbers) Counts the cells that contain values; ignores labels =COUNT(AT:A15)
COUNTA Counts the cells that contain any data type =COUNTA(A1:A15)
COUNTBLANK Counts empty cells =COUNTBLANK(A1:A15)
COUNTIF Counts the cells that meet the criteria argument =COUNTIF(AT:A15, “Services”)
COUNTIFS Counts the cells in one or more criteria ranges that meet =COUNTIFS(B2:B5,“=A",C2:C5,'=21")
respective criteria arguments
E2-130
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The COUNT function is an option on the
AutoSum button, and it appears in the list

as Count Numbers. This COUNT function
includes only cells with values in its result.

The COUNT function has one argument, Rafe

valueN, and can include up to 255 cells or

ranges. The proper syntax for a COUNT func-

tion is:

=COUNT (valuel, [value2], [value3], .. .)

The Valuel argument is required.

P HOW TO: Use the COUNT Function

1. Click the cell for the function.

2. Click the arrow beside the AutoSum button [Formulas tab,

Function Library group].

3. Select Count Numbers.

« The COUNT function is inserted with an assumed range.
- The function appears in the cell and in the Formula bar
(Figure 2-33).

4. Select the cell range.

- Type cell addresses rather than selecting cells.

5. Press Enter or any completion key.

pe
=COUNT(DS:D19)
| B G D E
Rentals

Location State Rate

Galena IL 245

Galena IL 350

Bass Lake IN 375

Beverly Shores IN 450

Bass Lake IN 500

New Buffalo MI 245

Sawyer MI 275
Buchanan MI 175

New Buffalo MI 575

Eagan MN 325

Cass Lake MN 345

Walker MN 255

Delavan Wi 235

Lake Geneva Wi 350

Lake Geneva hadl 225

Median Rent
Number of Properties| =COUNT(D5:D19)
Meost € Rent A 3 COUNT{valuel, [value?], ...]

/

Figure 2-33 The COUNT function counts the

number of cells in the range

} MORE INFO

If you use COUNT with a range of labels, the result is zero (0).

COUNTA and COUNTBLANK Functions

From the Statistical group, choose COUNTA to count cells with any type of data. It counts non-
blank cells. COUNTA has one argument, ValueN, similar to the NumberN argument. You can
count cells across up to 255 cells or ranges. Here is the proper syntax for the COUNTA function:

=COUNTA(valuel, [value2], [value3], .. .)

The COUNTBLANK function counts cells that are empty in a single range of adjacent cells.
Cells with values, labels, dates, or formulas are not counted. In many rows of data, you might
use COUNTBLANK to determine how many cells are missing data. Here is the proper syntax

for the COUNTBLANK function:
=COUNTBLANK((range)

P HOW TO: Use the COUNTA and COUNTBLANK Functions

1. Click the cell for the function.

2. Click the More Functions button [Formulas tab, Function Library group] and point to Statistical.

3. Scroll the list and click COUNTA.
« The COUNTA Function Arguments dialog box opens.

SLO 2.5 Working with Statistical and Date & Time Functions E2-131



Verify or click the Value1 entry box.

Click the first cell to be evaluated.

. Select the

first range as needed.

6. Click the Value2 entry box.

- Select or type each cell address or range to be counted.

7. Click OK when the ValueN arguments are complete (Figure 2-34).

4 )
B C D E | F G H | J K

Delavan Wi 37

Beverly Shores IN 27

Sawyer M 42| Fynction Arguments ? X

Buchanan Ml 40

COUNTA

New Buffalo Ml 35 .

Walker f_V\N 4 Valuel |Ci1z:iCi4 X = [MIS"MIMIT

New Buffalo | MI__| 53 e o £ =

Bass Lake IN 22 Vooed = :

Galena IL 42|

Eagan MN 31

= 4
al D“Y’ 532 | Counts the number of cells in a range that are not empty.
Value2: valuel,value2... are 1to 255 arguments representing the values and cells you want to count,
e D“ys 35.4667 Walues can be any type of information.
Minnesota Days 89 : :
I L t= 4
Wisconsin Days 114 Sl
| Help on this function oK | l Cancel
Number of Michigan Properties|C14,C16)| I = -

L Number of lllincis Properties 4

Figure 2-34 Use COUNTA to count the number of Michigan properties

—
8. Click the cell for the function.
Type =cou to display the Formula ]::Z:
AutoComplete list. it
10. Double-click COUNTBLANK in the list to 13,359
insert the function. 20,039
+ You can also click the function name once 6::: :i?jfﬁ‘ﬁt‘gﬁfjj":“"
and press Tab to insert it. e
11. Select the cells for range argument 200
(Figure 2-35). 1,500
12. Press Enter. =i
350
- The closing right parenthesis is 20,000 )

automatically supplied.

Figure 2-35 COUNTBLANK has one argument, the cell range.
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AutoCalculate and Calculation Options

AutoCalculate enables you to see certain statistical results for selected cells. The AutoCalcu-
late area is located on the right side of the Starus bar. The calculations available for auto-
matic display are Average, Count, Numerical Count, Maximum, Minimum, and Sum. Review or
change what you see for your data by right-clicking the Status bar to open the Customize Status
Bar menu.

Automatic calculation means that formulas are computed and recalculated after each entry
or edit. For extremely large worksheets with millions of calculations, you might see lags in
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speed as the whole sheet is recalculated for every change you make. You can set manual cal-
culation to delay recalculation until your work is complete. The Calculation group on the For-
mulas tab includes command buttons that enable you to fine-tune automatic calculation as

needed (Figure 2-36).

E':_.J Trace Precedents

r"‘a Trace Dependents

F; Remove Arrows @ Evaluate Formula

P show Formulas F‘
A\A Error Checking ~ .

Calculate Now

Watch (Calculation E‘Iﬁ Caléulate Sheet

Window | Options ~
Formula Auditing ¥ - fuiomatic
Automatic Except for Data Tables
G Manual

&

Figure 2-36 The Calculate group on the Formulas command tab

P HOW TO: View AutoCalculate Results

1. Select the cell range or individual cells in the
worksheet.

2. View the results on the Status bar.

- Selected calculation results appear on the
Status bar when appropriate; no SUM displays
when you select labels.

3. Right-click the right side of the Status bar
(Figure 2-37).

- The Customize Status Bar menu opens.
- If a function name has a check mark to its left,
it is active.

4. Select a calculation name to activate it and
show it on the Status bar.

5. Select a calculation name with a check mark to
hide it from the Status bar.

TODAY and NOW
Functions

The Date & Time function cat-
egory includes calculations for
date and time arithmetic, for
converting dates and times to
values, and for controlling how
dates and times display.

Excel treats a date as a
serial number, a unique value
assigned to each date. Excel
starts by setting January 1,
1900, as number 1; January 2,
1900 is number 2, and so

H [ | ) K L M )
Total
20
27
44
50
48 Customize Status Bar
37 ¥ Cell Mode Ready
27 ¥ Elash Fill Blank Cells
42 ¥ Flash Fill Changed Cells
Workbook Statistics ‘Workbook Statistics
40 ¥ Sensitivity
35 ¢ Signatures off
14 ¥ Information Management Policy Off
53 ¥ Permissions Off
29 Caps Lock off
Num Lock Off
42 ¥ Seroll Lock Off
31 ¥ FEixed Decimal Off
Overtype Mode
532 v EndMode
¥ Macro Recording Not Recording
35.4667 v Accessibility Checker Accessibility: Investigate
¥ Selection Mode
89 ¥ Page Mumber
'I ]4 ¥ Average 33.46666667
v Count 15
MNumerical Count
4 Minimum
Mazimum
¥ Sum 532

¥ Upload Status
v View Shortcuts

¥ Zoom Slider

v Zoom 180%
AVErage; 35A6bEEbE7  LOURE TS Sum: 532 o)

Figure 2-37 AutoCalculate results and Customize Status Bar options
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on. January 1, 2022, is num- (romatceis R
ber 44562. You can determine
the serial number for a date by BN

applying the General format. Goreral o] sample

MNumber

The TODAY function inserts Cirveriey
Accountin
the current date in the cell and —

Time

Number Alignment Font Border Fill Protection

updates each time the work- Percentage
Fraction
book opens. It uses the com- sdentne
[
puter’s clock, and the syntax is i el
:TODAY() The parentheses are Locale (location):

v
necessary, but no arguments are

required. The NOW function uses

the syntax =NOW() and has no

arguments. These two functions

are volatile which means that the | (3 reipona o changes i regionalcate and fim setings that are spectid for he operatng sysemn

I‘esult depends on the CuI‘I‘ent Formats without an asterisk are not affected by operating system settings.

date, time, and computer.
You can format the results cancel

of either of these functions to ’

display both the date and the Figure 2-38 Set.the Locale to control how

. . dates display for selected formats

time. The Format Cells dialog

box has a Date category and a

Time category with many preset styles. In addition, two date formats are available from the

Number Format drop-down list [ Home tab, Number group]; they are Short Date and Long Date.
The Number tab in the Format Cells dialog box includes a Locale setting for selecting the

location used for date and time formats. If you work in or with European clients, for example,

you can choose a format that displays dates in the year/month/day format (Figure 2-38).

} MORE INFO

Display the Excel Options dialog box [File tab] and select the Advanced pane to set a 1904 date system
which matches the date system in the Macintosh operating system.

Select TODAY or NOW from the Date & Time function category. Because they are
widely used and have no arguments, you may prefer to type either with the help of Formula
AutoComplete.

P HOW TO: Insert TODAY with Formula AutoComplete

1. Click the cell.
(X v el = 1

2. Type =to to display a filtered Formula AutoComplete list B c b | E | F c

(Figure 2-39). =to |

) 0 Topav Returns the current date formatted as a date
- The list appears as soon as you type a character. B Total Expenses
« Function names display in uppercase characters before B otal revenue
range names.

3. Point to and double-click the TODAY function name. Figure 2-39 Formula AutoComplete list

displays function and range names
- Alternatively, point and click to select the function name and
then press Tab.
- The name and parentheses are inserted.
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- If you accidentally press Enter to select a name and see an error in the cell, delete the cell contents and
try again.
4. Press Enter to complete the function.

- The current date displays in the cell.
- The Short Date default format is applied (mm/dd/yyyy) in the United States.

5. Select the cell with the TODAY{) function.

- The function name appears in the Formula bar.
« Excel supplies the closing parenthesis for the function.
« The TODAY function has no arguments.

w Using Financial, Logical, and Lookup Functions

The Financial category includes functions that determine loan payments, the amount of
interest earned, the rate of return on an investment, and more. An /F function from the
Logical category can test if profit margin is above or below a specified rate and display
“Yes” or “No” in the cell. The Lookup & Reference category is used to find and display
information from a list in the workbook. For example, you might use a Lookup function to
insert a price from a price list.

PMT Function

The PMT function in the Financial category calculates a constant payment amount for a period
of time at a stated interest rate. When you borrow money for tuition or to buy a car, use the
PMT function to determine your monthly payment for a selected payback time.
The PMT function has five arguments. Three of them are required: rate, nper, and pv. The
other arguments are optional: fv and type. The proper syntax for a PMT formula is:
=PMT((rate, nper, pv, [fv], [type])

< Rate is the interest rate, a percentage of the amount borrowed. Most rates are set at a
yearly rate. To determine monthly payments, you must divide the rate by 12.

« Nper is the total number of periods for repayment. If you make monthly payments for five
years, the nper argument is 60.

« Pris the present value, the amount borrowed.

« Fvis any future value after the last payment, an amount still owed at the end of the loan.
When the fv argument is omitted, it means zero or that you have paid back the entire
amount.

« Type indicates if payments are made at the beginning or the end of the period. Loan pay-
ments at the beginning of the period calculate to lower interest amounts. The number /
sets the 7ype argument at the beginning of the period.

Figure 2-40 shows a PMT function in cell B7 =PMT(B6/12,B5*12,B4,,1). In the Formula
bar, arguments are separated by commas. This formula omits the fv argument indicated by two
commas with nothing between them in the Formula bar.

B6/12 is the interest rate divided by 12 to determine a monthly payment.

B5*12 is the nper argument, the number of years times 12, to determine the total number
of payments.

B4 is the pv argument, the amount of money borrowed.

1 is the #ype argument and indicates that payment occurs at the beginning of the period.
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B7 v fx  =PMT(B6/12,B5*12,B4,,1)
A B (=

1 Rental Bicycle Purchases

2 Estimated Monthly Payments

3 10 Bikes 25 Bikes

4 |Loan Amount $4,800 $11,250

5 Number of Years to Repay 2 4

6 |Interest Rate for Loan 4.50% 5.25%

7 |Payment -$209 -$259 |
=/

Figure 2-40 PMT function is in cell B7

} MORE INFO

To show the payment as a positive value, type a minus sign (—) before the loan amount in the work-
sheet or before its cell address in the Function Arguments dialog box.

The PMT result is a negative number, because the function is calculated from the bor-
rower’s point of view. It is money paid out.

P HOW TO: Use the PMT Function

1. Click the cell where function results should display.

2. Click the Insert Function button at the left of the Formula bar.
- The Insert Function dialog box opens.

3. Type payment in the Search for a function box and click Go.
« Alist of functions that include types of payment displays.

4. Select PMT and click OK.

- The Function Arguments dialog box opens.
- The dialog box includes a description of the function.

5. Click the Rate box and click the cell with the interest rate.

- You can type the rate in the entry box with the percent sign if it is not displayed in the worksheet.
- An explanation of the argument displays.

6. Type /12 immediately after the address in the Rate box.

- Divide by 12 for monthly payments.
- If payments are quarterly, divide by 4.

7. Click the Nper box and click the cell that contains the loan term.
8. Type "12 immediately after the address in the Nper box.

- Ifthe loan term is years and payments are quarterly, multiply by 4.
- If the cell already displays the total number of payments, just click to enter the address.

9. Click the Pv box and click the cell that contains the amount of the loan.
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10. Click the Type box.

- The Fvargument is usually omitted, because most loans require a zero balance at the end.
11. Type 1in the Type box to set a payment at the beginning of the period (Figure 2-41).

- Most loan payments are at the beginning, because the payment is less than if it were at the end of the period.

Function Arguments

PMT
Rate Bg/12
Nper B5™12
Pv |B4

Fv

TR AT IS

Type |1

Calculates the payment for a loan based on constant payments and a constant interest rate.

Type is a logical value: payment at the beginni
= 0 or omitted.
Formula result = -$209

Help on this function
e

= 000375
= 24

= 4800

= number

= 1

-208.7267701

ng of the period = 1; payment at the end of the period

J

Figure 2-41

12. Click OK.

Function Arguments dialog box for PMT

} ANOTHER WAY

Choose the PMT function from the Financial button [Formulas tab, Function Library group].

IF Function

Most of the functions in the Logical category display TRUE or FALSE as the result. The IF
function, however, returns custom results. The /F function tests a condition or statement; if it

is true, a specified result displays; if it is false, an alternative result displays.

} MORE INFO

An [F function is like an /F statement in many programming languages.

An IF function has three arguments, and its syntax is:
=IF (logical_test, value_if true, value_if false)

o The logical test is the value or statement to be evaluated.

o The value_if true is the result displayed in the cell when the logical_test is true. You can

select a cell, enter text, or use a formula for this argument.

o The value_if false is the result displayed in the cell when the logical_test is false. You can

select a cell, enter text, or use a formula for this argument.
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An IFfunction can use comparison or logical operators in its arguments. Table 2-8 describes
the comparison operators.

Table 2-8: Comparison Operators

= Equal to

< Not equal to

> Greater than

>= Greater than or equal to
< Less than

= Less than or equal to

Figure 2-42 has an IF function in cell D4 =IF(C4>=5,“Yes”,“Not Yet”). When you use
the Function Arguments dialog box, the commas to separate arguments and quotation marks to
mark text to be displayed are handled automatically.

C4>=5 is the logical test. It determines if the value in cell C4 is equal to or greater
than 5. Cell C4 is a relative reference so when the formula is copied, it will update to show
the new row. The value 5 is a constant. It does not change when the formula is copied.

The value_if true argument is Yes. If the number of days is 5 or more, the client is a
VIP. The word “Yes” is enclosed in double quotation marks which marks it as a literal.

A literal is a value or label that should display exactly as shown between the quotation
marks.

The value_if false argument is Not Yet, another text literal. If the client has rented fewer
than 5 days, he or she is not considered VIP. Literals are constant and do not change
when the formula is

V- N\
Insert the IF function A B C D
from the Logical category | q Perfect Vacation Rentals
on the Formulas tab, from ] .
. 2 Guest Data Indicated on Lease
the Insert Function button,
or by typing it. When you 3 Guest ID Scolo or Group| # of Days | VIP Client
type an [F function, you | 4 PVROO1 G 5 Not yet
must type the commas to 5 PVROO2 S 6 VIP
separate arguments, and 6 PVROO3 S 8 VIP
you must enclose literals | 7 PYR004 S 7 VIP
within double quotation | 8 PVROOS G 5 Not yet
marks. 9 PYROO& G 3 Not yet
10 PVROO7 G 8 VIP

Figure 2-42 |F function in cell D4

P HOW TO: Build an IF Function

1. Click the cell for the function.
2. Click the Logical button [Formulas tab, Function Library group].

« The list of Logical functions opens.
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3. Select IF in the list.

- The Function Arguments dialog box for IF opens.
4. Click the Logical_test box.
5. Click the cell that will be evaluated.

- If the cell has been named, the range name displays in the entry box.
- Make the reference absolute if the formula will be copied and the reference should not change.

6. Type a comparison operator immediately after the cell address.
7. Type a value or click a cell to complete the expression to be tested.

- You can build a statement such as B11 =K15 or B11<10000.
- Make a cell reference absolute or mixed if necessary.

8. Click the Value_if_true box.
9. Type the label or click a cell that contains data that should display if the logical_test is true.

- Type a value if appropriate as the value_if_true.
- Type a label without quotation marks; they are inserted when you click the next argument entry box.

10 . Click the Value_if_false box.
- Quotation marks display for the value_if_true argument if it is text.
1 . Type the label or click a cell that contains data that should display if the /ogical_test is false (Figure 2-43).

- Results for the cell display in the Function Arguments dialog box.

(= N
Function Arguments ? x

IF
Logical_test | Profit_Margin==25% = TRUE

Value_if true | "Goal Met" “Goal Met"

(TR
1

Value_if false _Goal Unmeﬂ

= "Goal Met"
Checks whether a condition is met, and returns one value if TRUE, and another value if FALSE.

Value_if false is the value that is returned if Logical_test is FALSE. If omitted, FALSE is returned.

Formula result = Goal Met

Help on this function (o]4 Cancel

N

Figure 2-43 Function Arguments dialog box for IF

12. Click OK.

} MORE INFO

The value_if false argument for the logical_test can be another /F function which tests for more than
one possibility.

LOOKUP Functions

A LOOKUP function displays a piece of data from an existing list in the workbook. The Cost
column data on the left in Figure 2-44 is missing the values; the costs are listed in alphabetical
order by item name on a different sheet. The XLOOKUP function in cell C4 finds the corre-
sponding cost and displays it.
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@ =\
ca w | % f;c =XLOOKUP(A4, Rates!SHS4:5HS514,Rates!$G54:56514)
A | B = D | E
1 Perfect Rentals
2 |  Recommended Start-Up ltems for New Property
-
Z] Code ltem Cost Required Best
| Sorted by item name
4 |PROO1 Night lights $ 3.00 3 3
T

5 [pro02  [|Towehes 2 4 i Gost | iCade
Bed sheets, sefs $ 60.00 |PROOS

6 PROO3 Folding chair 2 4 Coffee mugs $ 6.50 |PROOS

7 |PROO4 Portable table/tray 1 2 Dinners plates $15.50 |PROTO

& |PROOS [ e a— 1 i SMIKKR G155 S $_2.00 |PRO0S
Folding<chair §15.99 |PROO3

@ PROOS Drinking glasses 4 8 Night lights o~ $ 3.00 |PROOI

10 |PROQ7 Utensils, sets 4 8 Portable table/iray | $ 12.45 |PRO04

11 PROOS [Step stool 1 1 e e > a0 PG
Towels, sefs $ 25.00 |PR0OO2

12 |PRO0? Coffee mugs 4 8 Urensils, sets $15.00 |PROOY

13 PROIO Dinners plates 4 8 Wine glasses $ 5.00 |PRO11

& PRO11 Wine glasses 4 8 )

Figure 2-44 XLOOKUP function in cell C4 on the left displays the cost from the list on the right

Excel functions use the term array, which is a collection of values. An array in a worksheet
is typically a cell range. An XLOOKUP function has three required and three optional argu-
ments. The syntax is:

=XLOOKUP (lookup_value, lookup_array, return_array, [if_not_found], [match_mode],

[search_mode])

o The lookup_value is the data to be found or matched. It is usually a cell address, but
you can type a value or a text string. The function locates this lookup_value in the
lookup_array.

o The lookup_array is the range of cells to be searched. The range can be located on a differ-
ent worksheet or in a different workbook. It is good practice to name the range so that its
reference is absolute.

o The return_array is the range in which the result is matched. This range contains the data
to display in the result.

o The [if_not_found] argument results when no match is found in the lookup_array for the
lookup_value. The standard default message is #N/A but you can type a custom response
such as “No such number.”

o [Match_mode] determines if the function looks for an exact match or an approximate
match. The default is an exact match.

o [Search_mode] is an option to specify if the search is first to last or last to first.

Table 2-9 lists the Match_mode and Search_mode arguments.

Table 2-9: Match_Mode and Search_Mode Arguments

Match_Mode

(0] Exact match. If not found, display #N/A. This is the default.
-1 Exact match. If not found, display the next smaller result.

1 Exact match. If not found, display the next larger result.

2 Wildcard match using *, ?, ™

E2-14 0
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Search_Mode

1 Start searching at first item. This is the default.

—1 Start searching at last item.

2 Binary search that requires look_up array to be sorted in ascending order
-2 Binary search that requires look_up array to be sorted in descending order

} MORE INFO

A binary search uses an algorithm to speed the process. Research this feature if you work with extremely
large lists.

In Figure 2-44, the function in cell C4 needs only the three required arguments.
=XLOOKUP(A4,Rates!$SH$4:$H$14,Rates!$G$4:$G$14)

o The lookup_value argument is cell A4, the code PROO1.

« The lookup_array argument is on the Rates sheet, cells $H$4:$H$14. The cell references
are absolute so that the formula can be copied.

o The return_array argument is also on the Rates sheet in cells $G$4:$G$14.

XLOOKUP is the latest addition to the LOOKUP family of functions and is available in cur-
rent subscription versions of Excel. Insert the XLOOKUP function from the Lookup & Refer-
ence category on the Formulas tab or by searching for it in the Insert Function dialog box. When
you are experienced using the function, type it in the cell and use Formula AutoComplete.

P HOW TO: Use the XLOOKUP Function

1. Click the cell for the function.

2. Click the Lookup & Reference button [Formulas tab, Function Library group] and select XLOOKUP.
« The Function Arguments dialog box opens.
Click the Lookup_value box.
Click the cell to be matched or located.

« The lookup_value is typically a cell in the same row as the function.
- This reference is relative if the function will be copied.

Click the Lookup_array box.

(= . N
Select the cell range with the lookup data. | Function Arguments ¢ B
. XLOOKUP
- When the lookup range is named, the :
. . Lookup value | A4 2| = "proot"
name is substituted.
. X Lookup_array | Rates!$H$4:$H$14 % = ["PRO0S""PRO09""PRO10""PR0O06""PRO0O3""...
« The Function Arguments dialog box
X Return_array Rates!$G$4:$G$l4 b 4 = {60;6.5,15.5;2;15.99,3;12.45,25;25;15,5}

collapses while you select cells. —— ¥ &
+ The Jookup_array can be located on et Y s s

another sheet.

= 3
7. PI’eSS F4 (FN+F4) tO make the refe rence f::}r;h‘e:uaserrafge or an array for a match and returns the corresponding item from a second range or array. By default, an exact

abSOIUte lf Ce” addresses are Used. Return_array is the array or range to return.
« When a range name has been substi-

tuted, it is absolute.

Formula result = & 3.00
8' C“Ck the Return_array bOX' Help on this function E‘ Cancel

Select the cell range that contains the
data to be displayed (Figure 2-45). Figure 2-45 Function Arguments dialog box for XLOOKUP

SLO 2.6 Using Financial, Logical, and Lookup Functions E2-141
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10. Press F4 (FN+F4) to make the reference absolute if cell addresses are used.

- The result for the current cell displays in the dialog box.
11. Click OK.

- Three arguments are required.

All Excel versions include VLOOKUP (vertical) and HLOOKUP (horizontal). VLOOKUP
requires a lookup range that is organized in columns, and HLOOKUP uses a range that is
arranged in rows.

A VLOOKUP function has three required arguments and one optional argument, and the
syntax is:

=VLOOKUP (lookup_value, table_array, col_index_num, [range_lookup])

o The lookup_value is the data to be searched. It is usually a cell address, but you can type
a value or a text string. The function locates the lookup_value in the first column of the
table_array. It then displays data from the designated column in the same row as the
lookup _value.

o The table_array is a range of cells, sorted in ascending order by the first column. The range
can be located on a different worksheet or in a different workbook. It is good practice to
name the range so that its reference is absolute.

o The col_index_num sets which column in the fable_array contains the data to display in
the result. The columns are counted from left to right.

o The [range lookup] argument is either TRUE or FALSE. When you set this argument to
FALSE, Excel finds an exact match and the data can be in any order. TRUE means that
Excel finds the closest match to the lookup_value, which can return unexpected results.

Figure 2-46 shows a VLOOKUP function in cell C4 in the worksheet on the left. The result
($3.00) is from the third column in the table in the worksheet on the right. Both sheets are in
the same workbook.

=VLOOKUP(A4,Rates!$J$4:$L.$14,3, FALSE)

@ N 4 N
c4 v i Jt  -VLOOKUP(A4,Rates!$1$4:51$14,3, FALSE) ol 2
A B c D E
1 Perfect Rentals L Code Item Cost
2 Recommended Start-Up ltems for New Property £ ( PROO1T 5 Night lights | $ 3.00
3/ Coda\ ltem Cost Required Best || PROOZ Towels, sets| $§  25.00
4\|PROO1 )Nighf lights $ 300 3 3|k PROO3 Folding chail §  15.99
5 [PROOZ  Towels sefs 2 “% PRO0O4 Portable tall $§  12.45
- FRO03__Folding chalr : “El |PROOS Bed sheefs,| $  60.00
7 |PROO4 Portable table/tray 1 2D
C PROOS Drinking gla{ $§  2.00
8 |PROOS Bed sheets, sets 1 2 3 5
o |pR005  |Drinking classes . B3 PROO7 Utensils, sets| $§  15.00
10 |PROO7 Utensils, sets 4 8 5 PROOS8 Step stool $ 2500
11 |PROOS Step stool 1 1 5 PROO® Coffee mug $ 6.50
12 |PRO0S | Coffee mugs 4 8 f PRO10Q Dinners plai{ § 15.50
13 [PRO1O Dinners plates 4 s|F PRO11 Wine glasse $ 5.00
14 [PROTT Wine glasses 4 g P
~ T IU!J)’ N S

Figure 2-46 VLOOKUP function in cell C4 on the left

E2-14 2
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o The lookup_value argument is cell A4, the code PROO].
« The table_array argument is the layout on the right (Rates!$J$4:$L.$14).
o The col_index_num argument is 3 so the result is from the third column, the “Cost” col-

umn, in the fable_array range.

o The range_lookup argument is FALSE, a safeguard for an exact match. When the table is
sorted in ascending order by the first column, you can omit this argument which shows as

TRUE in the completed function.

P HOW TO: Display Results Using VLOOKUP

1. Click the cell for the function.

2. Click the Lookup & Reference button [Formulas tab, Function Library group] and select VLOOKUP.

- The Function Arguments dialog box opens.
Click the Lookup_value box.
Click the cell to be matched.

- The lookup_value is typically a cell in the same row as
- This reference is usually relative.

5. Click the Table_array box.

6. Select the cell range with the lookup data.

the function.

- When the lookup table is named, the range name is substituted.
- The range includes the lookup values and the results to be displayed.

7. Press F4 (FN+F4) to make the reference absolute if cell addresses are used.

- When a range name has been substi-
tuted, you need not do this.

(e s \
8. Click the Col_index_num box. FEnCHOR NUTERS PR
VLOOKUP
9. Type the column number, counting from the (e e T : [
Ieft in the table al’l’ayY that contains the data Table_array | Rates!$J$4:5L514 % | = {PROO1""Night lights"3;"PRO02","Towels, sets",25
to be displayed for the result (Figure 2-47). Cobimeienner) 2 t
Range_lookup | false| + | = FALSE
« The result for the current cell displays in .
the d|a|og bOX :uztsbf:zsr:::jui":nt:zli:::ét;fd‘imn of a table, and then returns a value in the same row from a column you specify. By default, the table
']O Type fa|se in the entry bOX tO fmd an exact Range lookup :Rau\;g\r[zlrﬁ:;;ungn;ti;;;\lu:aslt(?ztg;géheﬁrst column (sorted in ascending order) =
match.
+ You can leave the Range_lookup argu- Rt 2
ment box empty (TRUE) if the data in the (2 Bt ey o | e )

table array is sorted in ascending order.
11. Click OK.

Figure 2-47 Function Arguments dialog box for VLOOKUP

The HLOOKUP function has a row_index_num argument instead of the co/_index_num
argument. The table_array is set up horizontally in Figure 2-48, and the first row is arranged
in alphabetical order from left to right. The descriptive labels (“Abbreviation” and “Spelled
Out”) are not part of the table_array. The HLOOKUP function is in cell D5 in the sheet on

the left.

=HLOOKUP (lookup_value, table_array, row_index_num, [range_lookup])
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DS ~ i Jx  =HLOOKUP(C5,Rates!$054:$555,2)
A B < D E

1 Perfect Vacation Rentals

2 Rental Days by Property, First Period

3

Show

4 Rental Name Location State State Total

5 |Chalet Soleil Bass Lake IN Indiana 20

46 Eastern Vista Lake Geneva Wi 27
\7 Forestview Suite Cass Lake MN 44

First row sorted left to right

Abbreviation|IL IN Ml MN Wi
Spelled Qut |lllinois Indiana Michigan  |Minnesota | Wisconsin

Figure 2-48 HLOOKUP function in cell D5 on the left

o The lookup_value is the data to be searched, usually a cell address. The function locates the
lookup_value in the first row of the table_array. It then displays data from the designated
row in the same column.

o The table_array is a range of cells, sorted in ascending order left to right. The range can
be located on a different worksheet or in a different workbook. You can name the range so
that its reference is absolute.

o The row_index_num sets which row in the rable_array contains the data to display in the
result. The rows are counted from top to bottom.

o The [range lookup] argument is either TRUE or FALSE. When you set this argument to
FALSE, Excel finds an exact match and the data can be in any order.

Figure 2-48 shows an HLOOKUP function in cell D5 in the worksheet on the left. The result
(Indiana) is from the second row in the table in the worksheet on the right.
=HLOOKUP(C5,$0$3:$S$5,2)

o The lookup_value argument is cell C5, the state abbreviation IN.

o The table_array argument is cells $0$3:$S$5 in the Rates worksheet. The bold labels are
not part of the array.

o The row_index_num argument is 2 so the data shown in cell D5 is from the second row of
the horizontal table.

o The range_lookup argument is omitted, because the first row in the table_array is sorted
alphabetically from left to right.

PHOW TO: Use the HLOOKUP Function

1. Click the cell for the function.

2. Click the Lookup & Reference button [Formulas tab, Function Library group] and select HLOOKUP.

- The Function Arguments dialog box opens.

>~ w

. Click the Lookup_value box.
Click the cell to be matched.

« The lookup_value is typically a cell in the same row as the function.
- This reference is usually relative.

5. Click the Table_array box.

E2-14 4
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6. Selectthe cell range with the lookup data. (‘Function Arguments T %)
- When the lookup table is named, the range B o (& S
name is substituted. Tableamsy Rates045 B 5 [ISING M BN WIS lingis® Indiana” “Michic
Row_index_num 3| w2
7. Press F4 (FN+F4) to make the reference absolute sk 3 | gk
when cell addresses are used. . e
Looks for o valoe in the top row of 2 table or array of values and returres the valug in the same column fram & row you specify.
Click the Row_index_num box. Row_Index_num  is the row number in table_array from which the matching vahse should be returmed. The first
row of values in the table is row 1.
9. Type the row number, counting the first row of the
table_array as 1 (Figure 2-49). il ;
Heelp,an this functicn | oK { Cancel
- The result for the current cell displays in the
dialog box. Figure 2-49 Function Arguments dialog box for HLOOKUP

10. Leave the Range_lookup argument box empty if
the first row of data in the table array is arranged
alphabetically from left to right.

- Type false for the argument if you are not sure the data is sorted.
11. Click OK.

PAUSE & PRACTICE: EXCEL 2-2

For this project, you open your Pause & Practice file and insert Statistical functions to complete more of
the worksheet. You also build Financial, Logical, and Lookup functions for the data.

File Needed: [your initials] PP E2-1.xIsx
Completed Project File Name: [your initials] PP E2-2.xIsx

1. Open the [your initials] PP E2-1.xIsx workbook completed in Pause & Practice 2-1 and save it as
[your initials] PP E2-2.

2. Calculate the median and mode for a range.

Click the Rates sheet tab and select cell D21.

Click the More Functions button [Formulas tab, Function Library group] and point to Statistical.
Scroll the list to find and click MEDIAN.

Select cells D5:D19 and click OK. The result is 325.

Select cell D23.

Type =mo to display the Formula AutoComplete list.

Double-click MODE.SNGL in the list (Figure 2-50).

Select cells D5:D19 and press Enter. The result is 245.

SQ 00000

Median Rent 325
Number of Properties

Most Common Rent Amount|=mo

Returns the most frequently occurring, or repetitive, value in an array or range of data

NS v

Figure 2-50 Choose MODE.SNGL from Formula AutoComplete list. I
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3. Use the COUNT function.

a.

® Q00

Select cell D22.

Type =cou to display the Formula AutoComplete list.

Double-click COUNT in the list.

Select cells D5:D19 to count the number of values in the rate column.

Press Enter. The final parenthesis is supplied and the result is 15. Because a rate displays for
every property, this calculation is the same as counting the labels in columns A, B, or C.

4. Compare results with AutoCalculate.

a. Select cells D5:D19.
b. Right-click near the middle of the Status bar to display the options.
c. Verify that Count is checked as are Average and Sum.
d. Left-click the Status bar to close the menu.
e. Compare the result in cell D22 with the Count shown in the Status bar.
f. Press Ctrl+Home.
5. Count labels in a range. Cass Lake MN 44 A
a. Click the Rental Days sheet tab and Lake Geneva wi 50
select cell D26. Galena L 48
b. Click the More Functions button Delavan Wi 37
. Rk Beverly Shores IN 27
[Formulas tab, Function Library group] Sawyer o 2
and point to Statistical. Buchanan M 40
c. Scroll and click COUNTA. New Buffalo MI 35
d. Verify that the Value1 entry box is active Woalker MN 14
with a default range. :::s’ f::f;"" ::ll ZZ
e. Select cells C12:C14 in the worksheet Galona i 12
to replace the Valuel entry. Move the Eagan TN 31
Function Arguments dialog box as
needed. al Days 532
f. Click the Value2 entry box and select e Days 35.467
cell C16.
g. Click OK. The result is 4. '\‘S?“E‘°f° g“‘ ]?j
h. Select cell D27. S R
i. Type =cou to d|5p|ay the Formula Number of Michigan Properties 4
AutoComplete list. Number of lllinois Properties| =COUNTA(C9,C18
j. Double-click COUNTA in the list. L COUNTA(valuel, lvalue2], [value3], )
k. Select cell €9 and type , (a comma) to
separate the arguments (Figure 2-51). Figure 2-51 Separate arguments by typing commas

Select cell C18 and press Enter. The result is 2.

6. Enter an /F function to determine if profit margin met the goal.

a.

®

E2-14 6

Click the P&L tab and select cell B31.

b. Click the Logical button [Formulas tab, Function Library group] and select IF.
C,
d. Type >= for the greater than or equal to operator after “Profit_Margin” in the Logical_test

Click the Logical_test text box and click cell B30. The range name is substituted.

box.

Type 25% immediately after the = sign.

Click the Value_if_true box and type Goal Met. You need not type quotation marks when you use
the Function Arguments dialog box.

Press Tab to move to the Value_if_false box. Excel supplies the quotation marks for

“Goal Met.”

Type Goal Unmet (Figure 2-52).

Click OK. For the prior period, the result is Goal Met.

Click the Center button [Home tab, Alignment group].
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Function Arguments

IF

Logical test | Profit_Margin>=25%

Value_if true | "Goal Met"

Value_if false | Goal Unmeﬂ

= TRUE

"Goal Met"

I 1 1>
I

= "Goal Met"

Checks whether a condition is met, and returns one value if TRUE, and another value if FALSE.

Value if false is the value that is returned if Logical test is FALSE. If omitted, FALSE is returned.

Formula result = Goal Met

Help on this function

oK Cancel

v

Figure 2-52 Range name substituted in formula and quotation marks supplied

7. Edit a range name and copy a formula.

a. Use the Fill pointer to copy the formula in cell B31 to cells €31:D31. The Profit_Margin range
name currently identifies only cell B30 and the copied formula shows inaccurate results.

b. Click the Name Manager button [Formulas tab, Defined Names group].

c. Click Profit_Margin in the list of range names to view its current reference.

d. Click the Refers to: entry box.

e. Click to select cells B30:D30 in the worksheet.

f. Verify that the new Refers to: entry is $B$30:$D$30 on the P&L sheet.

g. Click Close in the dialog box and then click Yes in the message box to redefine the range name
and update formula results for cells C31and D31.

h. Press Ctrl+Home.

8. Build and copy an /F function to display results.
a. Click the Guest Data tab and select cell D4.
b. Click the Recently Used button [Formulas tab, Function Library group] and select IF.
c. Click the Logical_test text box and click cell C4.

d. Type > for the greater than opera-
tor after C4 in the Logical_test
box.

e. Type 5 immediately after the >
sign.

f. Click the Value_if_true box and
type VIP.

g. Press Tab to move to the Value_
if_false box. Excel supplies the
quotation marks for “VIP”

h. Type Not yet (Figure 2-53).

i. Click OK. The first client is not yet
at VIP level.

j. Double-click the Fill pointer for
cell D4.

k. Press Ctrl+Home.

Jx  -IFC4r5,"VIP","Not yet"}
-] c D E F ] H
Perfect Vacation Rentals

Guest Data Indicated on Lease

Solo or Group| # of Days | VIP Client

G 5 yeor') [Grovp Tetal Days (6) |

Function Arguments

Logical test  £da 2| = ruse
vale firue | e 2l = e
vahue if false  “hot et 2| = Notyer

= CNOtyer
Chacks whethar 3 condition is met, and ratums one valus if TRUE, and anothar valus if FALSE

Logical test is any valug or xpression that can be evaluated 1o TRUE o FALSE.

Formula result = Mot yet

Lele o0 thus tungtien ox

oladalubelulalalallol ] LLL]

Cancel

Figure 2-53 Build an /F function

9. Use the PMT function to determine payments for new bicycle purchases.
a. Click the Bicycles sheet tab and click cell B7.
b. Click the Financial button [Formulas tab, Function Library group] and select PMT.

c. Click the Rate box and click cell B6.

y.
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Q@ 0o

j-
k.

Use XLOOKUP to display costs. (If XLOOKUP is not available, use VLOOKUP and build this formula:

10.

Type /12 immediately after “B6,” to divide the rate by 12 for monthly payments.
Click the Nper box and click cell B5. Type *12 to multiply by 12 for 12 months per year.
Click the Pv box and click cell B4. This is the amount of the loan.

Click the Fv box. Leave

this blank to indicate no (> Af‘ ""“"”’““"""""! . . . . . . . ) ) L\
balance due at the end Rental Bicycle Whmonﬂ:gmm Tox
of the loan term. Estimated Monthly Payments »7 : 5

Click the Type box and s - e

type 1. The payment pars o epey . T = s

will be made at the . : B 1 s [ z

beginning of the month ol o e o e o st s .

(Figure 2-54). it e L e R B SR SRS
Click OK. The payment e

is —$209, a negative L o ]

value because it is

money paid out. This

cell was formatted to show no decimal places.

Copy the formula in cell B7 to cell C7. The result is —$259.
Press Ctrl+Home.

=VLOOKUP(A4,Rates!$J$4:$L$14,3,F ALSE)).
Click the Start-Up sheet tab and select cell C4. Individual costs are missing, but they are listed on

a.

Ne——57Q@ 0 20T

E2-14 8

the Rates sheet.

Figure 2-54 The PMT function

Click the Lookup & Reference button [Formulas tab, Function Library group] and select XLOOKUP.

Verify or click the Lookup_value box and select cell A4.

Click the Lookup_array box. The table with costs is on the Rates sheet.
Click the Rates worksheet tab and select cells H4:H14. This array includes the item codes.

Press F4 (FN+F4) to make the array an absolute reference.

Click the Return_array box. The focus returns to the Start-Up sheet.
Click the Rates worksheet tab and select cells G4:G14. This array includes the costs.
Press F4 (FN+F4) to make the array an absolute reference (Figure 2-55).

Click OK. The cost for the first item is $3.00.
Copy the formula in cell C4 to cells C5:C14.

a
5 N ﬁc =XLOOKUP(A4,Rates!5SHS$4:5HS14,Rates!5G54:5G514)
Function Arguments

XLOOKUP

Lookup_value | A4 = "PROO1"

Lockup array | Rates!SH34:5H$14
Return_array | Rates!$G54:3G514

If_not_found |

I 1= 13 1+
il

Match_mode
= B

match is used.

If not found returned if no match is found.

Formula result = 3

Help on this function
\. R

= {"PRO05";"PRO0S";"PRO10","PROOG";"PROO3";"...

160;6.5;15.5;2;15.99;3;12 45;25;25;15;5}

Searches a range or an array for a match and returns the corresponding item from a second range or array. By default, an exact

Cancel
-4

Figure 2-55 Build an XLOOKUP function
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11. Insert the TODAY function.

a.
b.

Select cell A23.

Click the Date & Time button [Formulas tab,
Function Library group].

Find and select TODAY. The Function Argu-
ments dialog box notes that this function does
not have any arguments and that it is volatile
(Figure 2-56).

Click OK. The current date is inserted.

Press Ctrl+Home.

12. Save and close the workbook (Figure 2-57).

(21 ] ™
22 Function Arguments ? X

23 |=TODAY() 1

24 Returns the current date formatted as a date,

25 | This function takes no arguments,

26

27 1 Formula result =  Volatile

28 |

29 Help on this function ||~~~ OK Cancel

@0 | v

Figure 2-56 Function Arguments dialog box for TODAY

( N
Perfect Vacation Rentals
Rental Days by Property, First Period
Rental Name Location State Total
Chalet Soleil Bass Lake IN 20
Eastern Vista Lake Geneva Wi 27
Forestview Suite Cass Lake MN 44
Garden Suite Lake Geneva Wl 50
Hilltop GetAway Galena IL 48
Lakeside Cabin West Delavan Wl 37
lakeside Cottage Beverly Shores IN 27
Lakeview 1 Sawyer Ml 42
Lakeview 2 Buchanan Ml 40
Lakeview 3 New Buffalo Ml 35
Cur Weekend Cottage ‘Walker MN 14
Seaside Villa Nevw Buffalo M 53
Serenity Suite Bass Lake IN 22
Treetop Cabin Galena IL 42
Wilderness Suite Eagan MN 31
Total Days 532
Average Days 35.4667
Minnesota Days 89 a A B c D )
Wisconsin Days 114
- 1 | Perfect Vacation Rentals
Number of Michigan Properties 4 . .
Number of lllincis Properties 2 z ‘PUbIIShed DGIIY Rate
3
- 4 Rental Name Location State Rate
5 Hilltop GetAway Galena IL 245
6 Treetop Cabin Galena IL 350
7 | Chalet Soleil Bass Lake IN 3723
8 Lakeside Cottage Beverly Shores IN 450
Q :Sereniry Suite Bass Lake IN 500
10 |Seaside Villa New Buffalo Ml 245
11 Lakeview 1 Sawyer Ml 275
12 |Lakeview 2 Buchanan Ml 175
13 Lakeview 3 New Buffalo MI 575
14 Wilderness Suite Eagan MN 325
15 Forestview Suite Cass Lake MN 345
16  Our Weekend Cottage Walker MN 255
17 :Lakeside Cabin West Delavan WI 235
18 Eastern Vista Lake Geneva Wi 350
19 :Gurden Suite Lake Geneva wi 225
20
21 Median Rent Ry
22 Number of Properties 15
23 Most Common Rent Amount 245
24
\25 /

Figure 2-57 PP E2-2 completed d
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Perfect Vacation Rentals Perfect Rentals
Guest Data Indicated on Lease Recommended Start-Up Items for New Property
GuestID Solo orGroup | # of Days | VIP Client i Code ltem Cost Required Best

PVROOT G 5 Not yet PROOT Night lights $ 300 3 3

PVROO2 S é viP R PROO2 Towels, sefs $ 2500 2 4

xgggi 2 3 t?”[: L. PROO3 Folding chair $ 1599 2 4

PVROO 5 G 5 Nat yet 'l- PROO4 Paortable table /tray $ 12.45 1 2

PVROO & G 3 Nt yet 2- PROO S5 Bed sheets, sets $ &60.00 1 2

PVROO7 G 8 viP C PROO Drinking glasses s 200 4 8

PVROOS S 4 Not yet B

PVROOS 5 2 Not yet L PROO7 Utensils, sets $ 15.00 4 8

PVRO10 S 8 VIP E PROOS Step stool § 2500 1 1

PVRO1 1 G 8 viP i PROO? Coffee mugs $ 6.50 4 8

x:g:} g é ; tqqg 7- PRO10O Dinners plates $ 15.50 4 8

PVROT 4 S 7 VIP B- PROT1 Wine glasses $ 5.00 4 8

PVROT 5 s 8 vIP b

PVRO16 G 4 Not yet L Cost at Required Level

PVRO17 G 7 VIP P

PVRO1 8 [e] 1 Mot yet h Cost at Best Level

PVRO19 S 3 Not yet B

PVRO20 s 1 Not yet Rounded Value at Required

PVROZ21 s 4 Nt yet

PVRO22 o 0 vIP Rounded Value at Best

PVRO23 G 1 Nat yet

PVRO2 4 S 8 VIP 3/13/2021

PVRO25 5 10 VIP _ _/

PVRO26 B 8 vIP P N

PVRO27 G 4 vIP ]

PVROZE ) > P Rental Bicycle Purchases

PVRO29 S 4 Not yst i Estimated Monthly Payments

PVRO3O S 4 Not yet F 10 Bikes 25 Bikes

PVRO3 1 5 0 e Loan Amount $4,800 $11,250

x:g;g : ? :3 YE: Number of Years to Repay 2 4

PYRO3 4 G 3 Nart ::' | Interest Rate for Loan 4,50% 5.25%

PVRO3S s 4 Not yet Payment -$209 -§259 |
. y BN y

Figure 2-57 PP E2-2 completed

w Working with Text Functions

Text functions split, join, or convert labels and values. With a Text function, you can format a
value as a label to control alignment, display labels in uppercase or lowercase letters, and more.

The TEXTJOIN Function

The TEXTJOIN function combines strings of text, values, or characters. A common use of
TEXTJOIN might be to display city and state in one cell or to display first and last name in a
single cell.

The TEXTJOIN function has three required arguments and one optional argument. The
syntax for a TEXTJOIN function is:

=TEXTJOIN(delimiter, ignore_empty, textl, [text2], ...)

The delimiter argument is the character used to separate the fextN arguments. This char-
acter is inserted after each textN argument except the last one. You can have up to 252 textN
arguments but only one delimiter. A fext argument is a cell reference or data that you type.

For most TEXTJOIN formulas, the delimiter is a space, but the delimiter can include mul-
tiple characters. For example, if you want to display “City, State” in a single cell, the delimiter

E2150
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is a comma and space combination. TEXTJOIN results are often placed in a separate column
or row, and the original data can be hidden when it is located on the same sheet. The source

data must be accessible so that the function works.

P HOW TO: Use the TEXTJOIN Function

1. Click the cell for the result.
Click the Text button [Formulas tab, Function Library group] and choose TEXTJOIN.
Click the Delimiter box and press the Spacebar.

- A space character displays with quotation marks in the dialog box and the Formula bar.
- Type other combinations of characters as needed.

4. Click the Ilgnore_empty box.

« Leave this box empty for the default TRUE option.
« A blank cellis ignored in the result so that a blank is not joined to or included with

result data.
. - ~
5. Click the Text1 argument box. —TEXTJOIN(", ", A5,C5)
6. Select the first cell with data to | B | € | B | E | F G
be joined. ect Vacation Rentals
+ Alternatively, type a text s by Property, First Period
string, a value, or a
punctuation character.
7. Click the Text2 box and select Location State Total Names and Locations
the cell or type data to be IBUSE Lake IN 20 =TEXTJOIN(", ",A5,C5)
joined (Figure 2-58) ] Function Arguments % : X & |
. TEXTJOIN F
+ You can use a combina- | sl .
. Delimiter 2| =
tion of cell references and | e e |
I Ignore empty 2| = logica
typed data among the TextN i e +| - “Chaletsoleil B
arguments. q Textz  c3 | =
8. Complete TextN argument I e 1 E
boxes as needed J = "Chalet Soleil, IN"
: \ Concatenates a list or range of text strings using a delimiter. AN
° The same de||m|ter |S Used I Text2: textltext2..are 1to 252 text strings or ranges to be joined .
after each textN argument. i E |
. (
9' C“Ck OK | Formula result = Chalet Soleil, IN
fal D Help on this function oK Cancel
al Days

/

Figure 2-58 TEXTJOIN function with a comma and a space as the Delimiter

The CONCAT Function

Excel has another 7ext function CONCAT that joins or combines data strings. The CONCAT
function does not have a delimiter argument which enables you to determine how each two
textN arguments are joined. You might use a comma and a space between the first two argu-
ments but a period and a space between the next two. The CONCAT function was originally

named CONCATENATE which means to link or join.
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The syntax for a CONCAT function is:
= CONCAT (textl, [text2], ...)

The CONCAT function has one required argument zextN, where N is a number from 1 to
255. The text argument can be cell references or any character strings that you type.

} ANOTHER WAY

Join data in a formula by using the ampersand (&) as an operator. The formula =A1&B1 returns the
same result as =CONCAT(A1,B1).

When you concatenate text strings, you need to plan for spacing between characters to
separate words or values. Like TEXTJOIN results, CONCAT results are usually displayed in a
separate column or row to preserve the source data.

P HOW TO: Use the CONCAT Function

1. Click the cell for the result.

2. Click the Text button [Formulas tab, Function
Library group] and choose CONCAT.

Click the Text1 argument box.

Select the first cell with data as the Text!
argument.

« You can type a text string rather than select-
ing a cell.
5. Click the Text2 box and enter the next string
to be concatenated.
- Type the character(s) that should follow the
first argument.
« Press the Spacebar or type punctuation as
needed.
6. Click the Text3 box and select the cell or type
the next data (Figure 2-59).
- You must include an argument for each

occurrence of a space or punctuation char-
acter in your desired result.

Complete TextN argument boxes as needed.
8. Click OK.

~CONCAT(BS5,", ",D5)
| B @ D I ] K
ect Vacation Rentals
s by Property, First Period
Location State | Total |City and Total
Bass Lake IN 20/D5)
| Function Arguments ? x
[ concar
B | Textl B85 A+ = ‘Basslake
B | Text2 | " r -
B | Texts | D3 2| = w20
¥ Text4 2| = text
| 8 = "Bass Lake, 20"
Concatenates a list or range of fext strings.
| 4 Textd: fextlfext2,.. are 1 o 254 text strings or ranges to be joined o a single text string.
Formula result = Bass Lake, 20
T Help on this function ok Cancel
tall y

Figure 2-59 CONCAT function that includes a comma

and a space as the Text2 argument

E2-152

Introducing Math & Trig Functions

The Math & Trig function category includes the SUM function and others that display the
absolute value of data, calculate the cosine of an angle, or return the power of a number. You
might recognize the function P/ or 7 from a math class. Three Math & Trig functions that are
discussed in this section are ROUND, SUMIF, and SUMPRODUCT.
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ROUND Function

Rounding means that a value is adjusted to display a specified number of decimal places or
a whole number. You can round the amounts on your tax return in the United States, which
means that you need not show any cents, just dollars.
The ROUND function has two required arguments: number and num_digits.
=ROUND (number, num_digits)

o The number is the cell or the value to be adjusted.

o The num_digits sets the number of decimal places for rounding. When this argument is
zero (0), the value displays as the nearest whole number. When the num_digits argument
is greater than zero, the value is rounded to that number of decimal places. You can use
a negative number for the num_digits argument, which rounds the value to the left of the
decimal point. Make sure you understand mathematical results when you round to the left
of the decimal point.

When a value used in rounding is 5 or greater, results round up to the next digit. If you
round 5.523 to show zero (0) decimal places, it rounds up to display 6 because the value after
the decimal point is 5. When 5.423 is rounded to zero (0) decimal places, it displays 5. If you
round 5.423 to two places, it rounds to 5.42 because the value used for rounding is 3. The
Increase Decimal and Decrease Decimal buttons follow these arithmetic rounding principles
for displaying values in the cell, as do the Accounting Number and Currency formats. These for-
mats, however, keep the unrounded value in the cell and use that value in calculations.

} MORE INFO

When a value is rounded using the ROUND function, the rounded value is used in calculations, not the
full unrounded number.

P HOW TO: Type the ROUND Function

1. Click the cell for the function.
2. Type =rou and press Tab.

- Formula AutoComplete inserts the function in the cell.
« The number argument is bold in the ScreenTip.

3. Select the cell to be rounded. [

- The cell address appears in the cell and in the Formula bar.

- You can type a value as the number argument.
|:ROUND{D2'I,O|
4. Type, (a comma) to separate the arguments. ROUND oomber. num digits)

35.467

- The num_digits argument is bold in the ScreenTip.
5. Type a number to set the number of decimal places (Figure 2-60). Figure 2-60 Type the ROUND function
6. Press Enter.

- The closing right parenthesis is provided.

} MORE INFO

Excel has a ROUNDDOWN function that always rounds a number down or toward zero. The
ROUNDUP function rounds a value up, away from zero.
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SUMIF Function

The SUMIF function combines a sum with an If statement to limit which data are included in
the total. It defines which cells are part of the calculation by criteria. Criteria are restrictions,
conditions, or rules that must be met. In a SUMIF function, cell values are included in the sum
only if they match the criteria.

The SUMIF function has two required arguments and one optional argument.

=SUMIF (range, criteria, [sum_range])

« The range is the range of cells to be evaluated or searched, the values that are compared to
the criteria.

o The criteria argument defines which cells should be included in the sum. You can use
comparison operators, cell references, a value, or text. When you use text or a comparison
operator, the criteria must be enclosed in quotation marks.

o The [sum_range] is the cell range to be summed. Although this argument is optional, it is
necessary when the range argument and the values to be summed are different. It can be
omitted when the range to be summed is the same as the range argument.

Figure 2-61 illustrates a SUMIF function in cell H4 that totals the number of days for group
guests.
=SUMIF($B$4:$B$38,“g”,$C$4:$C$38)

Jr =SUMIF(SBS4:5B$38,"g" $C$4:5C538)
B c D E F G H
Perfect Vacation Rentals

Suest Data Indicated on Lease

Solo or Group | # of Days | VIP Client

G 5 Not yet Group Total Days (G) 76
S 6 VIP Solo Total Days (3)
= < o Vil _/

Figure 2-61 SUMIF function in cell H4

« The range argument is the solo or group column, cells B4:B38. It is an absolute reference
so that the formula can be copied.

« The criteria argument is g, shown in quotation marks. The quotation marks are added auto-
matically when you use the Function Arguments dialog box. Text arguments are not case
sensitive.

 The sum_range argument is cells $C$4:$C$38, the cells to be added if the rental was for a group.

} MORE INFO

You can use wildcards (* or ?) in a criteria argument. For example, to sum sales for items that begin
with the letter S, use s* as the criteria.

P HOW TO: Build a SUMIF Function

1. Click the cell for the function.
2. Click the Math & Trig button [Formulas tab, Function Library group] and select SUMIF.
3. Click the Range box.

E215 4
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4. Selectthe cell range to be compared against (‘Function Asgurments T ox )
the criteria. suE
X Range  SES4:S8830 2 =[G i T O e T GRSGTS
« Make the reference absolute if the formula e e 3] -
might be copied. sum ange | Scsaiscsad 2| = EETEREALERTETRATIE G 80
. = 7
Press F3 (FN+F3) to paSte a range name Adds the cells spectied by a given condtion or critena,
rather than selecting the range. Surs_yange et the actual et o sum.  omited, the cels i range are used.
5. Click the Criteria box.
Formula result = 76
« Type text to be compared or a value to be 2 :
Help on this function | oK | Cancel
matched. i : -
) Typle an Cejxpressmn with operators to be Figure 2-62 Function Arguments dialog box for SUMIF
evaluated.

- Quotation marks are automatically supplied.
6. Click the Sum_range box (Figure 2-62).

« Select the cells to be added.
. If the cells to be added are the same as those in the range argument, leave the entry blank.

7. Click OK.

SUMPRODUCT Function

The SUMPRODUCT function calculates the sum of the product of several ranges. It multiplies
the cells identified in its array arguments and then totals those individual products. A product
is the result of a multiplication problem; 4 is the product of 2 times 2. An array is a collection
of values in a row, a column, or both, basically a range. An array has a dimension, which is the
number of columns or rows. The arrays A1:A5 and C1:C5 have the same dimension, five rows
and one column each.

The SUMPRODUCT function has the following syntax.

=SUMPRODUCT (arrayl, array2, [arrayN])

o The arrayl argument is the
first range of cells for the

@ N\
multiphcation_ Cle o ]3: =SUMPRODUCT(C4:C14,D4:D14)
o The array2 argument is the & B = B 2
range that is multiplied by 1] Perfect Rentals
the corresponding cells in 2 Recommended Start-Up ltems for New Property
the arrayl range. These tWwo | 3 | cCode ltem Cost Required /B-gi
ranges must have the same 4 |PROOT Night lights ;/ 3.% 3 3
number of cells, the same 5 |PROC2 Towels, sefs § 2500 2 4
dimension. 6 |PROO3 Folding chair / 5 1599 \ 9 4
. . 7 |PROO4 Portable table/t 3 12.45 2
It is possible to use more SR [ \ I
8 |PROOS Bed sheets, sets 3 60.00 2
than two arrays so that you
9 |PROOQS Drinking glasses 3 2.00 4 8
could have an array3 argu-
10 |PROO7 Utensils, sets 3 15.00 8
ment or even more. .
. 11 |PROOS St tool 25.00 1
In Figure 2-63, the SUM- e \[s /
. . 12 |PROO9 Coff 6.50 8
PRODUCT function in cell . . /
g . 13 |PRO1O Dii lat: 15.50 4 8
C16 multiplies the first array e \
. 14 |PROTI Wi I 5.00 4 8
C4:C14 by the corresponding |5 B /
values in cells D4D14 and 16 Cost at Required Level m
totals those products.
17 Cost at Best Level
=SUMPRODUCT = L e -4
(C4:C14,D4:D14) Figure 2-63 SUMPRODUCT in cell C16
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The value in cell C4 is multiplied by cell D4, cell C5 is multiplied by cell D5, and so on.
Those individual products are summed, and the result is 364.43.

P HOW TO: Build a SUMPRODUCT Function

1. Click the cell for the function.

2. Click the Math & Trig button [Formulas tab, Function
Library group] and select SUMPRODUCT.

- The Function Arguments dialog box opens.
Click the Array1 box.

Select the first cell range to be multiplied.
Click the Array2 box.

Select the next cell range to be multiplied

(Figure 2-64).

« All arrays must have the same number of cells
and rows.

- Use as many arrays as required for the calculation.
7. Click OK.

o o kW

Guncticm Arguments = =
SUMPROOUCT
Arrayl | CAC1A 2| = EEEISORIZASEOIINISGSSES)
amayz | oa0d I z| =
Arrayi E

[EeS R

= Bas3
FReturns the sum of the products of corresponding ranges or armays.

Rrray2:  arraylarayd.. ane 2 1o 255 arrays for which you want to multiply Jnd then add companents. All
arrays must have the Lame dimensions.

Formula resu = 5 #oa4R

Hel gn this bunction | ok Cancel

N

4

Figure 2-64 Function Arguments dialog box for SUMPRODUCT

} MORE INFO

If an array in a SUMPRODUCT formula includes an empty cell, Excel treats that value as 0, but the
multiplication by zero does not affect the sum.

PAUSE & PRACTICE: EXCEL 2-3

For this project, you continue working on the workbook for Perfect Vacation Rentals. You use Text
functions to display data as well as SUMIF and SUMPRODUCT to complete totals.

File Needed: [your initials] PP E2-2.xIsx

Completed Project File Name: [your initials] PP E2-3.xIsx

1. Open the [your initials] PP E2-2.xIsx workbook completed in Pause & Practice 2-2 and save it as

[your initials] PP E2-3.
2. Click the Rental Days worksheet tab.

3. Enter a TEXTJOIN function to display property and state names in the cell.

a. Click cell G5.

b. Click the Text button [Formulas tab, Function Library group] and select TEXTJOIN. The Function

Arguments dialog box opens.
c. Click the Delimiter entry box.

d. Type, (a comma) and press the Spacebar to set a comma followed by a space as the delimiter

characters.

e. Click the Text1 box and select cell A5. The /gnore_empty argument is blank or true, so that blank

cells are ignored.
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f. Click the Text2 box and select cell C5. The result for the cell G5 displays in the dialog box. Verify
that it is “Chalet Soleil, IN” (Figure 2-65).

&
Function Arguments 7 X

TEXTIOIN
Delimiter
Ignore empty
Textl |AS "Chalet Soleil"

Text2 | = N

I | 1= 1= = I+
I

Text3

= "Chalet Soleil, IN"
Concatenates a list or range of text strings using a delimiter.

Text2: textitext2,.. are 1to 252 text strings or ranges to be joined .

Formula result =  Chalet Soleil, IN

Help on this function oK Cancel

A 4

Figure 2-65 Build a TEXTJOIN function

g. Click OK.

h. Click and drag the Fill pointer to copy the formula in cell G5 to cells G6:G19. Double-clicking the
Fill pointer does not work because Excel needs data in the adjacent column to determine how far
to fill.

i. AutoFit column G.

4. Use CONCAT to display city names and totals in the cell.

Click cell I5.

Click the Text button [Formulas tab, Function Library group] and select CONCAT.

Click the Text1 entry box and select cell B5.

Click the Text2 entry box.

Type , (@ comma) and press the Spacebar to set a comma followed by a space as the Text2 argument.
Click the Text3 box and select cell D5. The result for cell IS displays in the dialog box. Verify that it
is “Bass Lake, 20" (Figure 2-66).

-0 o002

. Y
Function Arguments ? X

CONCAT
Textl BS = ‘"Bass Lake"
Text2

Text3 D5 2

[ 1> |

Textd

= "Bass Lake, 20"
Concatenates a list or range of text strings.

Text3: textltext2.. are 1to 254 text strings or ranges to be joined to a single text string.

Formula result = Bass Lake, 20

Help on this function | oK Cancel

A 4

Figure 2-66 Build a CONCAT function d
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5

6.

g.
h.
i
j

Click OK.

Click and drag the Fill pointer to copy the formula in cell I5 to cells 16:119.

. AutoFit column 1.

Press Ctrl+Home.

Use SUMIF to calculate results.

~0 Q0T

J-
k.

Click the Guest Data worksheet tab.
Select cell H4.

Click the Math & Trig button [Formulas tab, Function Library group] and select SUMIF.

Click the Range text box and select cells B4:B38.
Press F4 (FN+F4) to make the reference absolute.
Press Tab and type g in the

Criteria box. Criteria are not
case-sensitive. The cells in
column B will be checked to
determine if they show “G.”
Click the Sum_range box,
select cells C4:C38, and press
F4 (FN+F4). The values in

this range will be summed for
those rows in which the entry
is G (Figure 2-67).

(runcll'on Arguments

SURIE
Range | $854:30530
Criteria | g~

Sum_range | SCS&cs2E

Adds the cells specified by a given condition or criteria.

Formula result = 76

Hichp on fhis funcion

Sum_range are the actual cells to sum. If omitted, the cells in range are used.

7 X\

R B O I T Dl T e T e O

I+

o
1| = EEATIIE4ZAETETAATILAIN1EI08.

= T8

Iy

oK Cancel

J

Click OK. Rental days by
groups are 76.

Click cell H4 and use the Fill
pointer to copy the formula to
cell H5.

Edit the formula in cell H5 to show s instead of “g.”
Press Ctrl+Home.

Use SUMPRODUCT to calculate start-up costs.

a.
b.
G

Figure 2-67 Build a SUMIF function

Click the Start-Up sheet tab. &
Select cell C16. E4 vii XV f
Click the Math & Trig button [For- A B
mulas tab, Function Library group] 1|

and select SUMPRODUCT. 2

Recommended Start-Up ltems for New Property

=SUMPRODUCT(C4:C14,E4:E14
= D E
Perfect Rentals

Click the Array1 box and select i

ltem

Cost Required Best

cells C4:C14. The range includes

|PROO1T Night lights

3.00

11 values.
|PROO2

Towels, sets

25.00

Click the Array2 box and select

Folding chair

KN (RD (W

15.99

cells D4:D14. The range includes

11 values, and each one will be FROC4

Portable table /tray

12,45 1

lPR005 Bed sheets, sets

multiplied by the corresponding

60.00 1

3
4
5
& |PROO3
7
8
9

Drinking glasses

value in the same row in column C. |PROOS

Click OK. The value at costis 364.43. |10 proo7

Utensils, sets

0 (o (o (D B (W

S

15.00

Step stool

Click cell C17, type =sump, and 11 |PROOS

25.00

press Tab. The function is inserted 12

PROOS Coffee mugs

6.50

and the ScreenTip shows the next |3 |proto

Dinners plates

15.50

argument’ fo0y7. 14 [PRO11 ‘Wine glasses

S
s
s
S
3
$ 2.00
S
3
s
$
3

LY
|0 |

5.00

Select cells C4:C14 and type 15 |

(a comma) to separate the first

Cost at Required Level

‘ 364.43 ‘

argument from the second.

i. Select cells E4:E14 (Figure 2-68).
You need not type the closing
parenthesis.

E2-158

Cost at Best L=SUMPRODUCT(C4:C14,E4:E] 4|
SUMPRODUCT(array1, [array2], [array3], [array4], .)

>

Figure 2-68 Type a SUMPRODUCT function A
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j. Press Enter. The value is 694.86.
k. Select cells C16:C17 and apply the Accounting Number Format.

Use the ROUND function.

Select cell C19.

@ -0 000D

Save and close the workbook (Figure 2-69).

Names and Locations

Chalet Soleil, IN

City and Total

Eastern Vista, WI

Bass Lake, 20

Forestview Suite, MN

Lake Geneva, 27

Garden Suvite, WI

Cass Lake, 44

Hilltop GetAway, IL

Lake Geneva, 50

Lakeside Cabin West, WI

Galena, 48

Lakeside Cottage, IN

Delavan, 37

Lakeview 1, Ml

Beverly Shores, 27

Lakeview 2, Ml

Sawyer, 42

Lakeview 3, Ml

Buchanan, 40

QOur Weekend Cottage, MN

New Buffalo, 35

Seaside Villa, Ml

Walker, 14

Serenity Suite, IN

New Buffalo, 53

Treetop Cabin, IL

Bass Lake, 22

Wilderness Suite, MN

Galena, 42

G

Eagan, 31

Click the Math & Trig button [Formulas tab, Function Library group] and choose ROUND.
Click the Number text box if necessary and click cell C16.
Type 0 in the Num_digits text box.
Press Enter. The value is rounded down to $364.00.
Copy the formula in cell €19 to cell €C20. The value from cell C17 is rounded up to $695.00.
Press Ctrl+Home.

Group Total Days [G)

76

Solo Total D 5
kDD otal Days (S)

117
_/

a

Cost at Required Level

Jo4.43

Cost at Best Level

694.86

Rounded Value at Required

364.00

Rounded Value ot Best

695.00

Al

y

Figure 2-69 PP E2-3 completed
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Chapter Summary

21

2.2

Build and edit basic formulas (p. E2-106).

A formula is a calculation that uses arithmetic
operators, worksheet cells, and constant val-
ues. Basic arithmetic operations are addition,
subtraction, multiplication, and division.

Type a formula in the cell or point and click to
select cells.

When you type a formula, Formula Auto-
Complete displays suggestions for completing
the formula.

Formulas are edited in the Formula bar or
in the cell to change cell addresses, use
a different operator, or add cells to the
calculation.

Set mathematical order of operations in a formula

(p. E2-109).

23

Excel follows mathematics rules for the order
in which operations are carried out when a for-
mula has more than one operator.

Control the sequence of calculations by plac-
ing operations that should be done first within
parentheses.

Use the following acronym to help remember
the order of arithmetic operations: Please
Excuse My Dear Aunt Sally (Parentheses,
Exponentiation, Multiplication, Division,
Addition, Subtraction).

Use absolute, mixed, relative, and 3D references

in a formula (p. E2-111).

E2-160

A relative cell reference in a formula is the cell
address which, when copied, updates to the
address of the copy.

An absolute cell reference is the cell address
with dollar signs, as in $A$5. This reference
does not change when the formula is copied.

A mixed cell reference contains one relative
and one absolute address, as in $B5 or B$5.
When copied, the absolute part of the refer-
ence does not change.

A 3D cell reference is a cell in another work-
sheet in the same workbook. It includes the
name of the worksheet followed by an excla-
mation point, as in Inventory!B2.

Name a single cell or a group of cells with a
defined range name.

Use range names in formulas instead of cell
addresses.

24

2.5

Formula AutoComplete displays range names
so that you can paste them in a formula.

A named range is an absolute reference.

Navigate from the Name Box to named ranges
in the workbook.

Use formula auditing tools in a worksheet
(p. E2-120).

Excel highlights certain types of formula errors
as you work, but you still need to review errors
and make corrections.

Excel automatically error-checks formulas
based on its internal rules. A potential error is
marked in the upper-left corner of the cell with
a small triangle.

Formula auditing tools include several com-
mands to aid your review of workbook formu-
las and functions.

The Formula Auditing group on the Formulas
tab includes the Trace Precedents and Trace
Dependents buttons.

A circular reference is an error that occurs when
a formula includes the address of the formula.

Occasionally errors are noted as you press a
completion key and can be quickly corrected
by accepting the suggested correction in the
message window.

Work with Statistical and Date & Time functions
(p. E2-127).

Use the Insert Function dialog box to search
for a function from a category or by a descrip-
tion of your task.

The Function Arguments dialog box details
required and optional arguments and helps
you complete a function according to its
syntax.

The MEDIAN function calculates the value that
represents the precise middle of a range.

The MODE functions find the most common
value (MODE.SNGL) or values (MODE.MULT) in
arange.

The COUNT function tallies the number of cells
in a range but only includes cells with values.
Use COUNTA to count any type of data and
COUNTBLANK to count empty cells.

The AutoCalculate feature displays numerical
results such as Sum, Average, and Count on
the Status bar for selected cells.
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2.6

27

Excel defaults to automatic calculation so that
all formulas are recalculated as soon as you
make an edit.

The Date & Time category includes a TODAY
function and a NOW function that display the
current date and time.

Use functions from the Financial, Logical, and
Lookup & Reference categories (p. E2-135).

The PMT function from the Financial category
calculates a constant payment amount for a
loan.

The Logical function IF evaluates a statement
or condition and displays a particular result
when the statement is true and another result
when the condition is false.

A Lookup function displays data from a list
located in another part of the workbook.
XLOOKUP searches for a value in one range
and displays the match from another range.
An array is a collection of values, which usu-
ally maps to a range in Excel.

All versions of Excel include VLOOKUP (verti-
cal) and HLOOKUP (horizontal) functions.

Work with Text functions (p. E2-150).

Text functions are used to manage strings of
text, values, or characters.

The TEXTJOIN function joins a series of labels
or other data using a single delimiter between
each item.

- A delimiter is a character that separates data
items.

« CONCAT joins or combines data strings with
specified separators for each item.

-« When you use a Text function to join data, you
must keep the source data in an accessible
location so that the function can execute as
expected.

2.8 Build functions from the Math & Trig category
(p. E2-152).

- The ROUND function adjusts a value up
or down based on the number of decimal
places.

« The SUMIF function includes cells in a total
only if they meet a set criteria or condition.

« The SUMPRODUCT function multiplies cor-
responding cells from an array and then totals
the results of each multiplication.

The SIMbook for this text (within your SIMnet account)
provides the following resources for concept review:

« Multiple-choice questions

. Short answer questions

- Matching exercises
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USING MICROSOFT EXCEL

- Guided Project 2-1

Courtyard Medical Plaza (CMP) has doctor offices, a pharmacy, X-ray and lab services, insurance and
billing support, optometry and dental facilities, and more. You will complete an inventory worksheet for
the pharmacy as well as insurance and payment data for the optometry group.

[Student Learning Outcomes 21, 2.2,2.3,24,2.5,2.6, 2.7, 2.8]

File Needed: CourtyardMedical-02.xIsx (Student data files are available in the Library of your SIMnet
account.)
Completed Project File Name: [your initials] Excel 2-1.xIsx

Skills Covered in This Project + Use the PMT and SUMPRODUCT functions.
. « Use MEDIAN, MODE, and COUNTA.
» Build and copy formulas. . Display data using TEXTJOIN.

« Name cell ranges and use them in formulas.
«  Use the XLOOKUP function.

. Use relative, mixed, and absolute cell refer-
ences in formulas.

« Use formula auditing tools.

« Use SUMIF.

« Check results with AutoCalculate.

« Set mathematical order of operations.
« Use the TODAY function in a formula.

1. Open the CourtyardMedical-02 xiIsx workbook from your student data files and save it as [your
initials] Excel 2-1.

.
2. Enter and copy a subtraction formula. re
a. Verify or click cell E2 on the Lookup_Data worksheet. To calcu- = 2 E F
late the dollar amount of the margin, subtract the cost from the Cost | Retail | Margin | Markup 9
retail price. s250| 5399 149
b. Type an equals sign (=) to start the formula. soss|  sigg|  sa44
c. Click cell D2, the retail price. $0.85|  $1.29|  $0.44
d. Type a minus sign or hyphen (=) to subtract and click cell C2, the £3:450...85:99) 254
cost. $275| 5499 $224
s125|  $3.99 s274
e. Click the Enter button (check mark) in the Formula bar. The pointer s125  s3.00 IR
stays in the formula cell. The margin for acetaminophen is $1.49. s125|  $399| sa74
f. Double-click the Fill pointer to copy the formula in cell E2 to cells $175| 8499 $3.24
E3:E16. The Auto Fill Options button appears near cell E16. $2:900.. 2300 R
g. Click the Auto Fill Options button and choose Fill Without Format- :iig z;’gg 2::
ting (Figure 2-70). This option copies the formula without the single s155|  $4.09)  $3.44
bottom border from cell E1 and removes the currency symbols. s275|  s5.09|  $3.24
h. Format cells E2:E16 as Currency from the Number Format drop- $3.55]...86.99]  $3.44
down list. il
Copy Cells
3. Enter and copy a division formula. O Fill Formatting Only
a. Click cell F2. The margin percentage is the dollar margin divided O Fill Without Formatting
by the cost. O  FElashFill
b. Type an equals sign (=) to start the formula. - S
c. Click cell E2, the dollar amount of the margin. Figure 2-70 Copy without for-
d. Type a forward slash or diagonal (/) to divide and click cell C2, the cost. matting to preserve borders
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e. Click the Enter button (check mark) in the Formula bar. The result is 0.596 formatted as a Gen-
eral number.
f. Double-click the Fill pointer to copy the formula in cell F2 to cells F3:F16. The Auto Fill Options
button appears near cell F16.
g. Click the Auto Fill Options button and choose Fill Without Formatting.
h. Format cells F2:F16 as Percent Style [Home tab, Number group]. The values are rounded to
zero decimal places.
4. Name cell ranges. f
a. Select cells €2:C16. This named range will refer to the cost amounts. Cost
b. Click the Name Box.
c. Type Cost in the Name Box and press Enter.
d. Select cells D1:F16 and click the Create From Selection button [Formulas IrisMed
tab, Defined Names group]. Margin
e. Verify or select Top row in the dialog box and click OK. Markup
f. Select cells H2:I5 and click the Create From Selection button [Formulas Medeye
tab, Defined Names group]. Pending
g. Verify or select Left column in the dialog box and click OK. Retail
h. Click the arrow with the Name Box to list the range names. The Margin
range name ignores the % symbol in cell F1. The Green_Cross range name Wes“"i"e _
substituted an underscore for the space in the label in cell H2 (Figure 2-71).
i. Select cell A1. Figure 2-71 R ange
names in the
5. Use XLOOKUP to display values. (If XLOOKUP is not available, build this worksheet
formula =VLOOKUP(AS5,Lookup_Data!$A$2:$E$16,3,F ALSE) in cell C5).
a. Click the Pharmacy worksheet tab and select cell C5.
b. Click the Lookup & Reference button [Formulas tab, Function Library group] and select
XLOOKUP.
c. Click the Lookup_value box if necessary and click cell A5. The ID in column A will be matched in
the lookup array.
d. Click the Lookup_array box. Prices are in the Lookup_Data sheet.
e. Click the Lookup_Data sheet tab and select cells A2:A16.
f. Press F4 (FN+F4) to make the reference absolute.
g. Click the Return_array box. The focus returns to the Pharmacy sheet.
h. Click the Lookup_Data sheet tab and select cells C2:C16. The range name is substituted (Figure 2-72).
i. Leave the If_not_found argument empty.
j. Leave the Match_mode argument empty. The default is an exact match.
k. Click OK. The results display unformatted as 2.5.

(Functiun Arguments ? X

XLOOKUP

Lookup_value | AS = "CMP-006"
Lookup_array | Lookup_Data!$A52:5A516 = {"CMP-006";"CMP-001";"CMP-002","CMP-003...
Return_array | Cost {2.5,0.55;0.85;3.45;2.75;1.25,1.25;1.25,1.75;2.5;...

If_not_found

(13|13 1]
[

Match_mode I

= 25

Searches a range or an array for a match and returns the corresponding item from a second range or array. By default, an exact
match is used,

Match_mode specify how to match lookup_value against the values in lookup_array.

Formula result = 2.5

Help on this function ‘ oK ‘ Cancel
. — 4

Figure 2-72 XLOOKUP and its arguments

p-
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6. Copy, audit, and edit an XLOOKUP
function. (If you have used
VLOOKUP, make the same correc-
tions to the lookup_value argument.
The col_index_num argument should

fx

=XLOOKUP(B5,lookup_DatalSAS2:5A516,Cost)

B C D E

CMP Pharmacy Inventory

be 4 va|’ Retailand 5 fOI'.MaI’g-iI’].) 4 Product ID Description Cost Retail Margin
a. Click and drag the Fill pointer 5 |CMP-o006 Acetaminophen l Lo ENA #NJA
for cell C5 and copy the formula 6 |CMP-o12 el BB ;
to cells D5:ES. A green error tri- 7 |CMP-o04 N _ :
angle and a standard error mes- 8 |CMP-oo7 Hi  EIRGRINSENG
sage #N/A displays in both cells 9 |CMP-008 fop  —row{Hloulation stops
(Figure 2-73). 10 |CMP-009 Ban Ignore Error
b. Select cell D5 and click its Trace 11 CMP-002 Cou Bt Farmila B
Error button to display the con- = U e Cou  Error Checking Options..
text menu. The value needed for ~ “=CMEsea Randashamans—
the function is not available. Figure 2-73 Error triangles and messages
c. Click the Trace Precedents button [Formulas tab, Formula Auditing group]. The formula refers to cell
B5 (a label) and the range name on the Lookup_Data sheet. Both references contribute to the error.
d. Click the Remove Arrows button [Formulas tab, Formula Auditing group].
e. Select cell C5 and click the Formula bar.
f. Click between the A and the 5 to place the insertion point.
g. Press F4 (FN+F4) to make the reference absolute.
h. Press F4 (FN+F4) two times to make the mixed reference $AS5 (Figure 2-74).
(— —N
HLOOKUP ~ i X v fx =XLO0KUP($A5LLookupJara!5A$2:5A$16,Cosr)
& A B XLOOKUP(lookup_value, lockup_array, retum_array, [if_not_found], [match_mode], [search_mode]) | |
2 CMP Pharmacy Inventory
3
4 Product ID Description Cost Retail Margin |Quantity
5 |CMP-006 Acetaminophen UP(sAs, #NJA #NJA 12
\ &6 |CMP-012 Antibiotic cintment 8
Figure 2-74 Edited reference to correct the formula
i. Press Enter to complete the edit.
j. Copy the formula in cell C5 to " )
cells D5:E5 agam. There are no =XLOOKUP(SA5,l ookup_Datal$AS2:5A516,Cost)
error triangles, but the retail and B £ = E g
margin amounts are not correct. " Phannacy Inventory
They are the same as the cost.
There is still something wrong. scription Cost Retail | Margin |Quantity
k. Select cell D5. The Cost range ophen 2.5|=XLO0OKUP($A5,Lookup_Data!$As2:$A%16, Cost)
is an absolute reference but col- e SR e - -
umn D should refer to the Retail S
range. (In the VLOOKUP function, |1 inch strips "s:iﬂame
change the col_index_num 2 inch strips Green Cross
arguments as noted in step 6.) assorted iy
l. Press F2 (FN+F2) to start Edit Al | Markip
up Medgye
mode ]
m. Double-click Cost in the S::Ji'p:; |
ScreenTip and press F3 (FN+F3) : [ oK ] [ oomca |
- >

to open the Paste Name dialog
box (Figure 2-75).
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n. Click the range name Retail in the dialog box, click OK to replace the name, and press Enter.
The result is 3.99.

o. Select cell D5 and click its Trace Error button. The formula is different from the formula in cell
C5, but that is correct.

p. Select Ignore Error.

g. Select cell E5 and replace the Cost range name with the Margin range name.

r. Select cells C5:E5 and copy them to reach row 19. If you use the Fill pointer, click the AutoFill
Options button to ignore the formatting. If you use a Copy and Paste command, click the Paste
Options button to copy only the formulas.

s. Format cells C5:E19 as Currency.

7. Enter a SUMPRODUCT function to — N
. Function Arguments ? X
calculgte inventory values. T
a. Click cell C21. Amyl | c5C19 £ | = @52252751251251.750852252.751.252.5
b' C||Ck the Math & Trig but_ Array? | F5F19 £ | = NZETIOSRIZESILEISTLE
arrayd F A

ton [Formulas tab, Function
Library group] and select

SUMPRODUCT. = 21
. . Returns the sum of the products of corresponding ranges or arays.
c. Cl IC k th e Array1 b OX lf neces- Armayl:  aevay! arrayl.. are 2 to 255 arrau_ior which you want to multiply and then add comgonents. All
sary and select cells C5:C19. et

d. Click the Array2 box and
select cells F5:F19. Both arrays

Formula result = $28415

Heip on thi oK Cancel
have the same dimension N
(Figure 2-76). Figure 2-76 Two arrays for SUMPRODUCT
e. Click OK. The result in cell C22
is 264.15. Each value in column
C is multiplied by its corre-
sponding value in column E, and
those results are summed. ~
8. Type the SUMPRODUCT function. X/ Jx| =SUMPRODUCT(D5:D19,f5:F19)
a. Click cell C22. B C D E F G
b. Type =sump and press Tab. The
first argument is arrayl. CMP Pharmacy Inventory
c. Select cells D5:D19 and type a
comma () to separate the argu- Description Cost Retail Margin |Quantity
ments. The next argument is Aicetaminophen T ] ==
. Antibiotic ointment $2.25 £5.99 £3.74 8
array?2. T
Antiseptic wash $2.75 %4.99 $2.24 i
d. Sglect cells F5:F19 and press Enter Bandage, 1 inch strips ) i
(Figure 2-77). The result is 588.29. Bandage, 2 inch strips 4125 - $2.74 -
e. Format cells C21:C22 as Currency. Bandage, assorted $1.75 $4.99 $3.24 8
C hd $0.8 $1. F0.
9. Use COUNTA, MEDIAN, and MODE. 2nd S0 i e e =
Cough syrup $2.25 $£.99 $2.74 9
a. Select cell C25. D
. andruff shampoo $2.75 £5.99 £3.24 5
b. Type =cou and double-click Disinfectant wipes $1.25 £3.99 $2.74 15
COUNTA in the Formula Auto- Ibuprofen $2.50 —_ $1.49 g
Complete list. Insect bite gel $3.55 $6.99 $3.44 15
c. Select cells B5:B19 and press Moisture lotion $1.55  $4.99| 5344 7
Enter. There are 15 product names. Nasal spray $3:.45| %599  %2.54 4
d. Select cell C26, click the More Tongue depressor $0.55]  $198]  s144 6
Functions button [Formulas tab,
K . . Total Value at Cost 264.15|
Funct/(?n .L/brary group], and point Total Value at Retail  |=SUMPRODUCT(Ds:D19,F5:F1g)
to Statistical. L SUMPRODUCT(array1, [array2], [array3], [array4], ..)
e. Find and click MEDIAN to open the
Function Arguments dialog box. Figure 2-77 The arrays are highlighted in the sheet ’
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Press F3 (FN+F3) to open the Paste Names dialog box.

Double-click Retail in the Paste Names dialog box to set it as the Number! argument.
Click OK in the Function Arguments dialog box.

Select cell €27 and calculate the single mode value for costs.

Apply the Currency format to cells C26:C27.

10.  Use TEXTJOIN to display data.

a.

b
C.
d.
e

f.
g.

h.

Select cell H5.

Click the Text button [Formulas tab, Function Library group] and select TEXTJOIN.

Click the Delimiter box and press the Spacebar three times.

Click the Text1 box and select cell B5. The Ignore_empty box is blank.

Click the Text2 box and select cell F5. Results for cell H5 display in the Function Arguments
dialog box (Figure 2-78).

X~/ Jfx  =TEXTIOIN(" ",B5,F5)

B [ D E F G H

CMP Pharmacy Inventory

Description Cost Retail Margin |Quantity

Acetaminophen $£2.50 $3.99 $1.49 12
Antibiotic =~
Function Arguments ? X

Antiseptit
Bandage, TEXTIOIN

Bandage| Delimiter

Bandage, Ignore_empty
Cough dr
Cough sy
Dandruff

Disinfecti

Textl | B5 “Acetaminophen”

Textz |Fg = 12

I (1= [ % I
1l

Text3

Ibuprofer = ‘Acetaminophen 12"
Insect bit| Concatenates a list or range of text strings using a delimiter.

Moisture Text2: textltext2,.. are 1to 252 text strings or ranges to be joined .

Nasal spr

Tongue d

Formula result = Acetaminophen 12

Total Vali

TotaIVall Help on this function |7OK ‘ e
S v

Figure 2-78 Arguments for TEXTJOIN

Click OK.

Copy the formula to row 19. Double-clicking the Fill pointer will not copy the formula because
the column to the left is empty; you can click and drag the Fill pointer.

Press Ctrl+Home.

1. Name a range and calculate totals using a subtraction formula and SUMIF.

a.
b.
C.

E2-166

Click the Optometry sheet tab and select cells G5:G24.

Click the Name Box and name the range Pending.

Select cell G5 and type = to start the formula to subtract the patient’s share from the billed

amount.

Click cell E5, the billed amount. A
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12.

13.

14.

Type —, click cell F5, and press Enter.

Copy the formula in cell G5 to cells G6:G24 without formatting to maintain the fill color.

Select cell D27.

Click the Math & Trig button [Formulas tab, Function Library group] and select SUMIF.

Click the Range box, select cells C5:C24, and press F4 (FN+F4) to make the reference absolute.
Click the Criteria box and select cell C27 to use a relative reference to the company name.

Click the Sum_range text box and select cells G5:G24. The range name is substituted and is an

absolute reference (Figure 2-79).

Click OK. The result is 1805, the amount pending from Green Cross.

( )
Green Lrossi an.f,,(.z;r,Pendir!éi
Function Arguments ? x
SUMIF
Range  3cs3:5C524 = ["Medeye"IrisMed""Medeye"."Westlle""Med...
Criterla 27 = "Green Cross"
Sum_range | Pending = [475:205:160:200:300;250:250:450:475:300:275:2...
= 1805
Adds the cells specified by a given condition or criteria.
Range 5 the range of cells you want evaluated,
Formuba result = $1.805,00
Helg on this function Cancel
- 4

Figure 2-79 The SUMIF Function Arguments dialog box

Verify results with AutoCalculate.

a.
b.

Select cells G13:G15.

Press Ctrl and select cells G20:G21. These
are pending amounts for Green Cross
insurance.

Compare the SUM in the Status bar with the
result in cell D27 (Figure 2-80).

Copy the SUMIF function with a relative

reference.

a. Select cell D27.

b. Drag the Fill pointer to copy the formula in
cell D27 to cells D28:D30.

c. Select cell D28. The relative reference is
updated to cell C28 in the copied formula.

d. Format cells D27:D30 as Currency from
the Number Format drop-down list.

e. Press Ctrl+Home.

Unhide a column and set order of operations in

a formula.

a. Click the Insurance sheet tab. Column E is
hidden.

b. Point to the column D heading and click
and drag to select columns D:F.

c. Right-click either column heading and
choose Unhide.

d.

$450.00

$475.00

$300,00

$275.00

$250.00

$375.00

$270.00

§270.00

$280.00

$475.00

$425.00

$300.00

$350.00

Average: $361.00 Count 5  Sum: §1,805.00

Figure 2-80 AutoCalculate results in Status bar

Select cell E5. Column E uses VLOOKUP to display the service fee from the Lookup_Data sheet. ’
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e. Select cell F5. The total with service charge is 1 plus the ( R

service fee multiplied by the amount. is e = . 2
f. Type = and click cell D5.
g Type*( immedigtely after D5. , Insurance and Service Fee
h. Type 1+ immediately after the left parenthesis.
i. Click cell E5. This part of the formula will be calculated Fatalwith
first (Figure 2—81) Insurance Amount | Service | Service Charge
j. Press Enter. The missing parenthesis is not automatically ~ fMed S0 0000 s DsE(ED

supplied (Figure 2-82).

k. Click Yes to accept the suggested correction. The result
is $536.29.

[. Copy the formula to cells F6:F24.

Figure 2-81 Set the order of the
calculations in a formula

15.  Use the TODAY function in a copied

formula. ™
a. Select cell B5. It has the TODAY function. | Microsoft Excel X
b. Select cell B6. The formula adds 1to
today’s date and displays tomorrow’s We found a typo in your formula and tried to correct it to:
date. o =D5*(1+ES)
c. Copy cell B6 to cells B7:B24. One
day is added to each previous day. Do you want to accept this correction?
Your results will not match the figures
in this text. Mo

>

d. Press Ctrl+Home.

Figure 2-82 Formula correction message window

16. Use PMT to calculate patient payments.
a. Click the CMP Financial sheet tab and select cell B5.
b. Click the Financial button [Formulas tab, Function Library group] and select PMT.
c. Click the Rate box if necessary and type 2.75%/12. The rate is given in the label in cell B4, but
you must type the value in this case. Divide a yearly rate by 12 for monthly payments.
d. Click the Nper box and type 24. The two-year plan is indicated in the label in cell A3. Two-year
financing means 24 monthly payments.
e. Click the Pv box and click cell A5, the amount of a loan.
Press F4 (FN+F4) three times to display the mixed reference $A5. This will allow the formula to
be copied down to other rows but always refer to column A.
g. Click the Type box and type 1 for payment at the beginning of the month. The Fv argument is
blank (Figure 2-83).

—

Function Arguments ? X

PMT

Rate | 2.75%/12 = 0.002291667
Nper 24 = 29
Pv | $A5 500

Fy

I 1% % = =
I

Type 1| =1

= -21.3863475

Calculates the payment for a loan based on constant payments and a constant interest rate.

Type is a logical value: payment at the beginning of the period = 1; payment at the end of the period
= 0 ar omitted.

Formula result = ($21.39)

Help on this function OK Cancel
= 4

Figure 2-83 PMT arguments 1
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h. Click OK. The payment for financing $500 is ($21.39). A value in red is a negative value.

Copy the formula to cells B6:B10. The reference to cell A5 is relative, and the rate and nper val-
ues that you typed are absolute.

17.  Copy and edit a PMT function.
a. Copy the formula in cell B5 to cell C5.
b. Select cell C5 and click the Insert Function button in the Formula bar. The Function Arguments
dialog box opens with the copied formula.
c. Click the Rate text box and edit the calculation to 3.25%/12.
d. Click OK. The payment for financing $500 at 3.25% is ($21.49).
e. Copy the formula to cells C6:C10.
f. Press Ctrl+Home.
18. Save and close the workbook (Figure 2-84).
~
A B = D E F
1 |Product ID Description Cost Retail | Margin Markup%| By
2 |CMP-cob |Acetaminophen $2.50 $3.09 $1.49 60% _| I © & B L £
3 |CMP-oo1 [Tongue depressor $0 55 $1.99 144 262% [—=
4 |CMP-poz2 |Cough drops $0.85]  $129| s$0.44 52% CMP Optometry
5 |CMP-o03 |Masal spray £3.45 $5.99 $2.54 4% [
6 |CMP- Antisept h ) - . 81%
004 |Antiseptic was $2.75 $4.99 $2.24 patient Insurance
I CMPcos Dlsmfectanl.: Wipes $1.25 $3.99 $2.74 219% ntID| Last Visit Insurance | Prescription Type | Billed Share Pending
8 |CMP-go7_|Bandage, ll_nCh str\.ps £1.25 £3.99 $2.74 215% 1 3/3/2021|Medeye Gas Permeable $525.00 $50.00 $475.00
9 |CMP-008 |Bandage, 2 inch strips $1.25 $3.99 $2.74 219% - 5/6/2022|IrisMed Soft $345.00 $50.00 $295.00
10 |CMP-00g _ |Bandage, assorted $175 $4.99 $3.24 185% 03 8/12/2021|Medeye Glasses $235.00 $75-00 §160.00
11/CMP-010_|Ibuprafen $2.50 $3.99 $1.49 60% iz, 442021 | Westville Glasses $275.00 $75.00 $200.00
12 |CMP-o11_|Cough syrup $2.25 $4:99 $2.74 122% 65 7/8/2021|Medeye Soft $350 00 $50.00 $300.00
13 |CMP-o12  |Antibiotic cintment $2.25 $5.99 $3.74 166% Jur, 2/1/2020|IrisMed Soft s350.00] s100.00 $250.00
14 /CMP-o13  |Moisture lotion 8155 £4.99 $3.44 222% 57 3f7/2020|IrisMed Soft $350.00 $100.00 §250.00
15|CMP-oas, |Dandruff shampoo $2.75 $5.99 $3.24 118% |58 12/3/2021|Westville Gas Permeable $535.00 $75.00 $450.00
16 |CMP-oarg, |Insect bite gel £3.55 $6.099 £3-44 97%  lbg g/7/2021|Green Cross  |Gas Permeable $525.00 $50.00 $475.00
17 . _do 8/15/2020|Green Cross |Soft $375.00 $75.00 $300.00
15 |OPoo11 11/14f/2021|Green Cross | Soft §375.00 $100.00 $275.00
16 (OPoo12 6/8/2020|IrisMed Soft $350.00 $100.00 $250.00
17 (OPooa3 5/3/2021|Medeye Glasses $475.00 $100.00 $375.00
18 |OPoo14 4f18/3021|lrisMed Soft $345 00 $7500 $270.00
19 |OPoo1g 3/17/z021|lrisMed Soft $345.00 §75.00 §270.00
20 |OPoo16 2{3/2020|Green Cross  |Soft §355.00 §75.00 $280.00
21 |(OPooay 4f12(2020|Green Cross | Gas Permeable $525.00 $50.00 $475.00
22 |OPo0a18 3/21/2021|Westville Gas Permeable $475.00 $50.00 $425.00
23 |OPoo1g 2{18/2020|Westville Soft $375.00 $75.00 $300.00
24 |OPoozo 10/5/2021|Medeye Glasses $450.00 $100.00 $350.00
25
(@) [} © -] [ E ] H Iy
/i |2 o
- 2 - : . L Pending by risMed
4 ProguetiD Cost | Retail | Margin |Quantity Medeye
5 CMP-0os Acetaminaphen vase|_ 8203 514 3 Company Westville
& CMP-oa2 Hotic sintment 52,28/ 55.95| 5374 -] =
7 |CMP-oog tic wash seysl  segel  s2a 7
& CMP.ao7 Bandage 1inchstrios |  g1ael s3cal  saj 0] /
9 CMP-ooll 52,35 §3.99] %3 74 g
10 CMP-oog sizsl | spesl | syag &l
11 CMP-oo2 Cowgh drops 0,85 139 $0.44 3]
12 CMP.o33 Cough syrup 53,350 %499 #2174 g
13 CMP-oag Dandruff shampae sa7sl  ssaml o s3 3y 5
14 CMP-oog Dusinfectant wipes. s138]  sumel s34 18] Dusinfectant wipes 15 I
15 CMP-o1s Ibuprofen s2ea)  snenl  gaga [ Ibuprofen B I
16 CMP-cag Insect bite gel s3ssl  sBonl  os3el ag| Insect bite gel 1
17 | CMP-o1y Meesture loan sisel  seenl oS3l b
18 | CMP-ooy Mass spray 23.45) 25 99/ 13 £y 4|
19 [CMP-oga Tangue depressor socsl  siga| 8344 §| Tongue depressor 6
20
2 Total Value at Cost
22 Total Value t Retal
by .
24
E3 [Number of products
28 Median 1
27
& _4

Figure 2-84 Excel 2-1 completed ’
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A B Cc D E F

i,

2 Billed Insurance and Service Fee

3

Total with

4 Bill Date Insurance | Amount | Service |Service Charge

5 2f2/2022|IrisMed §525.00 2.15% 5536.29

6 2/3/2022|Green Cross $34500| 2 00% $351.90

7 2{4/2022|Medeye $235 00 1.75%6| $23011

2 - 2f5/2023|lrisMed $275.00 2.15% 528091

9 43 2f6/2022|Westville $350.00|  2.00%) $357.00

10 E 2/7/2022|Westville $350.00|  2.00%) $357.00

11 8 2f8f2022|lrisMed §350.00 2.15% $357.53 @ A B T N
12 0O 2fgf2022|Medeye §525.00 1.75%| §534.19 1 I:‘

13 O 2/10/2022|Medeye §525.00 1.75%| §534.19 ) . .

14 o 2f11/2022|Medeye $375.00 1.75%| $3581.56 2 CMP FInanCIaI

15 g 2/12/2022|Medeye $375.00] 175% $381.56 3 Two-Year Patient Payment Plan

16 2[13/2022|Green Cross $350.00|  2.00%| $357.00

17 2/14f20232 |Westville s475.00)  2.00% 5484 50 4 | Amount Financed |Payment @ 2.75% |Payment @ 3.25%
18 2/15/2022|IrisMed $34500]  215% $352 42 5 $500.00 ($21.39) ($21.49)
19 2/16{2022|Green Cross | $345.00]  2.00% $351.90 6 $600.00 ($25.66) ($25.79)
20 2{17/2022|Westville $355.00|  2.00% $362.10 7 $700.00 ($29.94) ($30.08)
21 2/18f2022|IrisMed $525.00]  2.15% $536.29 g $800.00 ($34.22) ($34.38)
72 2/19/2022|Green Cross | $475.00] 2.00% 548450 9 $900.00 ($38.50) ($38.68)
23 2f20(2022(lrisMed $375.00 2.15% $353.06 10 $1,000.00 ($42‘77) ($42.98}
24 2/21/2022|Green Cross $450.00)  2.00% $455.00 11
\25 2 /

B Guided Project 2-2

Hamilton Civic Center (HCC) is a community center that provides services and activities for residents.
The facility has classrooms, a dance studio, and municipal offices. In this project, you complete tasks
related to monthly programs and develop a break even analysis for the fee structure.
[Student Learning Outcomes 21, 2.2,2.3, 2.4, 2.5, 2.6, 2.7, 2.8]

Figure 2-84 Excel 2-1 completed

File Needed: HamiltonCC-02.xlIsx (Student data files are available in the Library of your SIMnet account.)

Completed Project File Name: [your initials] Excel 2-2.xIsx

Skills Covered in This Project

E2-17 0
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Name cell ranges.
Use XLOOKUP.
Create and copy formulas.

Use relative and absolute references.

Set mathematical order of operations.
Use CONCAT to display a sentence.
Trace dependents and precedents.
Create an IF function.
Create a SUMIF function.
Use the NOW function.

Open the HamiltonCC-02.xIsx workbook from your student data files and save it as [your initials]
Excel 2-2.

Name cell ranges.
Select the Programs sheet, select cells B6:B14, and click the Name Box.
Type ProNames in the Name Box and press Enter.
Click the Fees List sheet tab.

a.

b
C.
d.
e

Select cells A2:B10 and click the Name Box.

Type ProFees in the Name Box and press Enter.



3. Use XLOOKUP to display values. (If XLOOKUP is not available, build this formula =VLOOKUP(B6,Pr
oFees,2,FALSE) in cell C6).

a.
b.
C.

—

Click the Programs worksheet tab and sele

ct cell C6.

Click the Lookup & Reference button [Formulas tab, Function Library group] and select XLOOKUP.
Click the Lookup_value box and click cell B6. The label in column B will be matched in the

lookup array.

Click the Lookup_array box. Program names are in the Fees List sheet.

Click the Fees List sheet tab and select cell
Press F4 (FN+F4) to make the refer-

ence absolute. .
Click the Return_array box. The focus o e 2] = Eokwonss
returns to the Programs sheet. Lockup_array | Fues List1SA52:84510 2| = [Book Worms" Ceramics™ Cooking for Hea
C||Ck the Fees List Sheet tab al’]d Select I;ﬂlll;lrl‘: I'(-EsLISl:SES!:‘S‘J!‘Z{ : = (102525101 5251010000)

|_nat_Toun:
cells B2:B10. Match mode )
Press F4 (FN+F4) to make the refer- =

Searches a range or an array for & match and retums the corresponding item from & second range or array, By default, an exact

ence absolute. mateh i s
Leave the remaining arguments blank ek o i Ll
and click OK (Figure 2-85).
Double-click the Fill pointer for cell C6. | remiresit= sz
The formula is copied to row 15. 65 o 0 x i

Select cell C15 and press Delete. You
should not total the program fees.

4. Calculate the totals.
Select cell G6 and click the AutoSum button [Formulas tab, Function Library group).

a.
b.

fivinss
Function Asguments 7

s A2:A10.

% )

Figure 2-85 XLOOKUP and its arguments

Select cells D6:F6 as the = ~
o 2 fr  =c5Gs
range and press Enter. This is c o L E | & [H]_ 1 J K .
the total number of sessions. Hanitbon: Elii Saniar
Copy the SUM formula to pmmunity Program Attendance
cells G7:G14.
Select cells D15:G15 and click Name Fee | spril | May | June | Total
sioo| 14 20| 25 591 Total Fees Collected
the AUtosum bUtton [FormU/OS 525.00 14] 10 10 34 Book Worms =CE°Gh |
tab, Function Library group]. {eatth $25.00 0 19 24 63 Ceramics )

Select cell L7 and type = to

start the formula.

Click cell C6, type * to multiply, click cell
G6, and press Enter (Figure 2-86).

Copy the multiplication formula to cells
L8:L15.

Select cell L16 and double-click the
AutoSum button [Formulas tab, Function
Library group].

5. Insert the NOW function.

a.
b.
C.

Select cell B19, type =now, and press Tab.
Press Enter to insert the date and time.
Select cell B19 and open the Format
Cells dialog box.

Click the Number tab and click Time in
the Category list.

Find and click the Type that displays the
date as mm/dd/yy and the time using
AM/PM (Figure 2-87).

Click OK. Your results will display the cur-
rent date and time.

Figure 2-86 Multiplication formula

-
Format Cells z - N
Number Alignment Font Border Fill Protection
Category:
General Sample
Rumber 9/7/21 2:47 PM
Currency
Accounting Type:
[130 3
Percentage 13:30:55
% 1:30:55 PM
Fraction o
Scientific |3C|::: 2
Text =37:EDJSS
Special | 3/14/12 1:30 PM
14/12 13:
Custom 3/14/12 13:30
Locale (location):
English (United States) =

Time formats display date and time serial numbers as date values. Time formats that begin with an asterisk
(*) respond to changes in regional date and time settings that are specified for the operating system.
Formats without an asterisk are not affected by operating system settings.

| oK ‘ Cancel

Figure 2-87 Time category in the Format Cells dialog box A

E2-171
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6. Use CONCAT to display a sentence.
a. Click the CONCAT sheet tab and select cell B6.

b. Click the Text button [Formulas tab, Function Library group] and select CONCAT.

c. Click the Text1 box if necessary and select cell A6.
d. Click the Text2 box.

e. Press the Spacebar, type had, and press the Spacebar. This will display the word “had” with a

space before and after.

f. Click the Text3 box.
g. Click the Programs sheet tab and select cell G6. This will display the total for the program.

h. Click the Text4 box.

i.

Press the Spacebar and type participants. including the period (Figure 2-88). This provides a
space after the total from cell G6 and the final word.
Click OK.
k. Copy the formula to cells
B7:B14 and Autofit the 86 v i ¥ o/ fx =CONCAT(A6," had ", ProgramsiGé,” participants.")
column. - Function Arguments 7 X
l. Select cell B14 and apply o |} conon
Thick Bottom Border. 7% i
m. Press Ctrl4+Home. T

—

= “Book Worms®

“had -

e

Textd  ProgramsiGe -

Texta | - participants.” = ° participants.”

Ll e . i,
"

7. Trace precedents and
dependents.

a. Click the Fees List sheet tab
and select cell A2.

b. Click the Trace Dependents
button [Formulas tab,
Formula Auditing group].
Dependent cells are on
another sheet.

c. Select cell B2 and click the
Trace Dependents button
[Formulas tab, Formula Auditing group] again. All the data on this sheet are used in cells on other
sheets in the workbook (Figure 2-89).

Tes |

—

=icielalalalinlel

= *Book worms had 59 participants.”
Concatenates a st or range of text strings,

© 00~ @

TaxtS: text]text2.. are 1 to 254 text strings or ranges to be joined to a single text string.

2 3

Formula result = Book Worms had 59 participants.

i

oK Cancel

(&

v

Figure 2-88 Arguments for CONCAT

( )
B2 ~ f.-lf 10
A B C D
1 |Program Fee
2 |Bcok Wms —_ _ $40.00
3 |Ceramics Hm&ﬁ‘“ﬁﬁz_SighO*%““ax\%
|4 Cooking for Health $25.00 )

Figure 2-89 Dependent cells are in another worksheet

Click the Remove Arrows button [Formulas tab, Formula Auditing group].

Click the Programs sheet tab and select cell C6.

Click the Trace Precedents button [Formulas tab, Formula Auditing group].

Select cell L7 and click the Trace Precedents button [Formulas tab, Formula Auditing group]
Click the Remove Arrows button [Formulas tab, Formula Auditing group].

SQ .0 o

E2-17 2
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10.

1.

Build multiplication and subtraction formulas.

a. Select the ProgramBE sheet and click cell B11.

b. Type =, select cell C6, and press Enter. This is a reference to the proposed fee.

c. Select cell C11 and type = to start a multiplication formula.

d. Click cell C6, type * to multiply, click cell C7, and press Enter. With a $15 program fee and 250

participants, total fee receipts are $3,750.

Select cell €12 and type = to start another multiplication formula.

f. Click cell B12, type *, click cell C7, and press Enter. Cell B12 is a variable cost of $5 for each
program session ($1,250 for 250 participants).

g. Select cell B13, type =, click cell B11, type — to subtract, click cell B12, and press Enter. There is
a $10 surplus per participant at this fee.

h. Copy the formula in cell B13 to cell C13. This is the total surplus for 250 participants.

i. Select cell C15. The total surplus or deficit is the total receipts minus the total variable costs
minus the fixed costs.

j. Type =, click cell CM1, type — to subtract, click cell C12,

o

type — again, click cell C14, and press Enter. This is a s )
break even point because the receipts cover the costs Total at
with no surplus or deficit. Per Participant | This Level

Set the order of operations in a formula. S 33,750

a. Select cell C17. The formula to calculate a break even t 53 51,250
amount is fixed costs divided by the fee minus the vari- 310 52,500

ks 52,500

able cost. z %

b. Type =, click cell C14, and type / for division.

c. Type ( for the opening parenthesis. This forces the sub- YT |-B|2)|
traction to be carried out first.

d. Click cell B11, type —, and click cell B12.

e. Type ) for the closing parenthesis (Figure 2-90).

—

Press Enter. The result is 250 which matches the - S
results shown in the rows above.

Figure 2-90 Subtraction done before division

Use absolute references in formulas.

Select cell EN.

Type 100, press Enter, and type 150 in cell E12. This sets a pattern or series.

Fill the values to reach 550 in cell E20.

Select cell F11. The formula multiplies the fee in cell B11 by the number of participants in cell ET1.

Type = and click cell E11.

Type * to multiply, click cell BM1. This should be an

absolute reference.

Press F4 (FN+F4) and press Enter. Fees Generated Fixed Costs

Select cell G, type =, and click cell C14 =E11*SBS11 =50514

(Figure 2-91).

i. Press F4 (FN+F4) and press Enter. There is no )
arithmetic in this column, just a reference to the
amount in cell C14.

-~0® 9 00O

J Q@

Figure 2-91 Absolute references

Set the order of operations and use absolute references.

a. Select cell H11, type =, and click cell G11. Since fixed costs will repeat down column G, this can
be left as a relative reference.

b. Type + to add the total variable costs (instructor and materials).

Type ( for the opening parenthesis.

d. Click cell B12 and press F4 (FN+4F4) to make an absolute reference. The instructor/material cost
is always in cell B12.

e. Type * to multiply and click cell E11, the number of participants.

o

y-

E2-17 3
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f.

Type ) for the closing parenthesis (Figure 2-92) and press Enter.
Surpl
Total at Fees Fixed | Total Fixed + or
Per Participant | This Level Participants| Generated | Costs | Instructor Cost | Defic
515 $3,750 100 51,5001 $2,500]=G11+(SBS12*E1 I)|

S5 $1,250 150

$10 52,500 200
$2,500 250 )

Figure 2-92 Absolute references and ordered operations

Select cell M1, type =, click cell F11, total receipts at the suggested fee.

Type — to subtract and click cell H11. Fees received minus total costs equals the surplus or
deficit.

Press Enter. The result is —$1,500 at this fee with 100 participants.

Select cells F11:111 and copy them to complete the table. Confirm that the table calculates the
same results for 250 participants as shown in column C.

Select cell €6 and change the fee to $30. The break even point at this rate is 100 participants
with no surplus or deficit.

Press Ctrl+Home.

12.  Create an /F function to calculate a fee based on age.

a
b
c
d.
e
f
9

=

j.

Click the Day Care sheet tab and select cell C4.

Click the Logical button [Formulas tab, Function Library group] and select IF.

Click the Logical_test box and click cell B4.

Type >=4 to test if the child is 4 years old or greater.

Click the Value_if_true box and click cell F12. The fee for a child 4 years old or greater is $18.
Press F4 (FN+F4) to make the reference absolute.

Click the Value_if_false box and click cell F11. If the child is not 4 years old or greater, the higher
fee applies.

Press F4 (FN+F4)
to make the refer-
ence absolute e T
(Figure 2-93). Value if true [ sFs12
Click OK. The fee for Value if false | 57511
the first ID is 18. =
Format ’[he resu|t as Checks whether a condition is met, and returns one value if TRUE, and another value if FALSE
Currency.

Copy the formula to
row 23. Formula resut = $18.00

Repair any borders e s ncin T
that were changed
from your copy Figure 2-93 JF function to determine the fee

command.

7
Function Arguments e X

IF

= TRUE

2 1% 1
1
@

Value if false is the value that is returned if Logical_test is FALSE. If omitted, FALSE is returned.

13.  Build a SUMIF formula with absolute and relative references.

a.
b.
C.

LSS

E2-17 4

Select cell F5 on the Day Care sheet.

Click the Recently Used button [Formulas tab, Function Library group].

Look for and choose SUMIF. (If you do not see SUMIF in the list, click the Math & Trig button to
find and select SUMIF))

Click the Range box and select cells B4:B23, the range that will be evaluated.

Press F4 (FN+F4) to make the cell references absolute.
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Click the Criteria box and type <4 to include those who are less than 4 years old. This is a con-
stant and is an absolute reference.

Click the Sum_range box and select cells C4:C23, the values to be summed.
Press F4 (FN+F4) to make the references absolute (Figure 2-94).
Click OK. The result is $240.

Function Arguments ? X

SUMIF
Range | $B$4:58%23 = 4:5:3:3:2:2:5:1:4:3:4:5:3;3,2:2:5:1:4:3}

Criteria | "<4" teq"

I 1= I
"

Sum_range |S$C$4:$C$23

= 240
Adds the cells specified by a given condition or criteria.

Sum_range are the actual cells to sum. If omitted, the cells in range are used.

Formula result =  $240.00

Help on this function ‘ oK ‘ Cancel
< : g 4

Figure 2-94 SUMIF arguments

14.  Copy and edit a formula.

a.
b.
C.

d.
e.

Copy the formula in cell F5 to cell F6.

Select cell F6 and click the Insert Function button in the Formula bar.

Click the Criteria box and change the < symbol to >= to indicate equal to or greater than 4. Be
careful to preserve the 4 and the quotation marks.

Click OK.

Press Ctrl+Home.

15. Save and close the workbook (Figure 2-95).

Hamilton Civic Center
Community Program Attendance
Session Name Fee April | May | June Total
Book Worms 510.00 14 20 25 59 Total Fees Collected
Ceramics $25.00 14 10 10 34 Book Worms $590.00
Cooking for Health 525.00 10 29 24 63 Ceramics 5850.00
Drop-In Fitness $10.00 24 21 22 67 Cooking for Health $1,575.00
Gardening Tips $15.00 18 27 26 71 Drop-In Fitness $670.00
Lapidary Arts 525.00 22 12 16 50 Gardening Tips 51,065.00
Latin Dance $10.00 15 14 18 47 Lapidary Arts $1,250.00
Virtual Museums $10.00 22 14 28 64 Latin Dance $470.00
Writing Workshop 510.00 27| 25 26 78 Virtual Museums 5640.00
Total 166 172 195 533 Writing Workshop 5780.00
Total 57,890.00
3722721 6:11 PM
- /

Figure 2-95 Excel 2-2 completed

y-
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Hamilton Civic Center

Summer Day Care Program

( )
ID Age Fee
HCC 001 4| $18.00 Fees by Age Group . L.
Hecoz T s Tto3 | s240.00 Hamilton Civic Center
Hecom . 3| 200 4andup| $144.00 Script for Web Site Pop-ups
HCC 004 3 $20.00
HCC 005 2 $20.00
HCCooe I _Szh_od Session Name Sentence for Online Brochure
HCcCoo7r 7 G _51 8.00 Age | Daily Fee Book Warms Book Worns had 59 participants.
Hccoog  — ~°— 77 TTTTTT T S2000 1to3 $20.00 Ceramics Ceramics had 34 participants.
Hccooe “_"_"_"_5-1_856 4 and up $18.00 Cooking for Health Cooking for Health had 63 participants.
HCCol0 D 7$2i]70d Drop-In Fitness Drop-In Fitness had 67 participants.
Hcconrt 7 Y _51_8_06 Gardening Tips Gardening Tips had 71 participants.
Hccory 0T “_"_-5-_"_5-1-836 Lapidary Arts Lapidary Arts had 50 participants.
HCCo1z D 752b70d Latin Dance Latin Dance had 47 participants.
Hccoda 7 R _Szh_od Virtual Museums Virtual Museuns had 64 participants.
Hccors — T T _S2E]TJﬁ ‘Writing Workshop Writing Workshop had 78 participants.
HCcCots T s
i-IE(E OT? """"" Tt '5' - _5133_06 Each sentence should read "Program Name had NN participants.”
Hccowe T T T _$2E]_Od Pick up the actual number from the Programs sheet.
HCCo19 R X
HCC 020 3 $20.00 U
(
Hamilton Civic Center
Community Program Break Even Fee Analysis
Participants Needed at Each Fee Level
| Proposed Fee ‘ $3U|
[ # of Participants | 250]
Total at Fees Fixed Total Fixed + | Surplus
Per Participant This Level Participants | Generated | Costs | Instructor Cost |or Deficit|
Suggested Fee 530 57,500 100 53,0000 52,500 $3,000 50
Instructor/ Material Cost 5 51,250 150 54,500 52,500 $3,250] 51,250
Surplus or Deficit 525 56,250 200 56,000 52,500 53,5000 52,500
Civic Center Fixed Costs 52,500 250 57,500 52,500 53,750 §3,750
Surplus or Deficit 53,750 300 59,000 52,500 54,0000 55,000
350 510,500] 52,500 $4,250] 56,250
BreakEven Point 100 400 $12,000] 52,500 54,500 7,500
450 513,500] 52,500 54,750] 58,750
500 $15,000]  $2,500 $5,000] $10,000
550 516,500 52,500 $5,250] $11,250
g .

Figure 2-95 Excel 2-2 completed

- Guided Project 2-3

Sierra Pacific Community College District (SPCCD) consists of four community college campuses. The
workbook for this project includes an amortization schedule for student loans and a fee and credit hour
summary for several departments.

[Student Learning Outcomes 21, 2.2, 2.3, 2.4, 2.5, 2.6, 2.8]

File Needed: SPCCD-02.xIsx (Student data files are available in the Library of your SIMnet account.)

Completed Project File Name: [your initials] Excel 2-3.xIsx

E2-17 6
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Skills Covered in This Project

Name cell ranges.
Use absolute references in formulas.
Use the PMT function.

« Set mathematical order of operations.
« Create and copy formulas.

« Use SUMIF and SUMPRODUCT.

« Audit formulas to troubleshoot errors.
« Insert the current date as a function.

Open the SPCCD-02.xIsx workbook from your student data files and save it as [your initials]

Excel 2-3.

2. Create range names for the workbook.

a. Select the Student Loan sheet and select cells B5:C8.
b. Press Ctrl and select cells E5:F7.
c. Click the Create from Selection button [Formulas tab, Defined Names group].
d. Verify that the Left column box in the Create Names from Selection dialog box is selected.
e. Deselect the Top row box if it is checked and click OK.
f. Click the Name Manager button [Formulas tab, Defined Names group] to view the names in the
Name Manager dialog box (Figure 2-96). Notice that the cell references are absolute.
g. Click Close.
(. N
Name Manager ? X
[ Mew l [ Edit... l [ Delete Filter =
MName Value Refers To Scope Comment

--f Loan_Amount $10,000.00 ='Student | nan'l§CE5 Workbook

@Loan_Term 5 tudent Loan'! $C%G Workbook
@Payment ='Student Loan! $C58 Workbook
@Rate 4.50% ='Student Loan!$C$§7 | Workbook
@Total_l:n)st ='Student Loan'| $F§7 Workbook

Workbook
Workbook

@Total_lnterest ='Student Loan'! §F§
E]Total_PrincipaI 2 | $EF

Absolute references

Refers to:

1=

='Studlent Loan'!$C$5

Clase
p Z

Figure 2-96 Name Manager dialog box

Enter a PMT function.

a. Select C8.

b. Click the Financial button [Formulas tab, Function Library group] and select PMT.

c. Click the Rate box if necessary and click cell C7. The name Rate is substituted; range names are
absolute references.

d. Type /12 immediately after Rate to divide by 12 for monthly payments.

e. Click the Nper box and click cell C6. The substituted range name is Loan_Term.

f. Type *12 after Loan_Term to multiply by 12.

y-

E2-17 7
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g.

j.
K.

o0

—

C“Ck the PV bOX /Functinn Arguments ? b4
and type a minus o
sign (—) to set the Rate |Rate/12 | - oo
argument as a Nper | Loan Term*12 + = a0
negative amount. Pv | -Loan_Amount T | - o000
Click cell C5 Fe £
Type * =

(Loan_Amount) for

the pv argument. =
) Calculates the payment for a loan based on constant payments and a constant interest rate.
A negative loan

186.4301924

Pv s the present value: the total amount that a series of future payments is worth now.
amount reflects the
lender’s perspec-
tiVe, because the Formula result = § 186.43
mOﬂey iS pald OUt Help on this function | OK ‘ Cancel
S — 4

now (Figure 2-97).
Leave the Fv and
Type entry boxes empty.

Click OK. The payment for a loan at this rate is $186.43, shown as a positive value.
Format cell C8 as Accounting Number Format to match cell C5.

Figure 2-97 Pv argument is negative in the PMT function.

Create a total interest formula.
a.

Click cell F5 (Total_Interest). This value is calculated by multiplying the monthly payment by the
total number of payments to determine total outlay. From this amount, you subtract the loan
amount.

Type = and click cell C8 (the Payment).

Type * to multiply and click cell C6 (Loan_Term).

Type *12 to multiply by 12 for monthly payments. Values typed in a formula are constants and are
absolute references.

Type —immediately after *12 to subtract.

Click cell C5 (the Loan_Amount). The formula is Payment * Loan_Term * 12 — Loan_Amount.
Parentheses are not required, because the multiplications are done from left to right, followed by
the subtraction (Figure 2-98).

Press Enter. The result is $1,185.81.

Student Loan Amortization

Loan Amount 5 10,000.00 Total Interest  |=Payment®*Loan_Term*12-Loan_Amount
Loan Term 5 Total Principal

Rate 4.50% Total Cost

Payment 5186.43

Figure 2-98 Left-to-right operations

5. Calculate the total loan cost.

a.
b.
c.

Select cell F6 (Total_Principal). This is the loan amount in cell C5.
Type = and click cell C5 (the Loan_Amount). Press Enter.
Click cell F7, the Total_Cost of the loan. This is the total principal plus the total interest.

d. Type =, click cell F5, type +, click cell F6, and then press Enter. The result is $11185.81.

6. Set order of mathematical operations to build an amortization schedule.

a.

b. Type =, click cell C5, and press Enter.

E2-17 8

Click cell B13. The beginning balance is the loan amount.
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Format the value as Accounting. @ p
Select cell C13. The interest for each : Student Loan Amg
payment is calculated by multiplying the L

balance in column B by the rate divided 3 Loan Amount $ 10,000.00

by 12. 6 Loan Term 5

Type = and click cell B13. 7 Rate 4.50%

Type *( and click cell C7. Ignore the For- g Payment $185.73

mula AutoComplete list and note that the g

Rate range name is substituted. 10

Type /12). Parentheses are necessary so 1

that the division is done first (Figure 2-99). Beginning

Press Enter. 12 |Pmt # Balance Interest Principal
Verify that the results ($37.50) are formatted 13| 1 s 10,000.00 |=B13*(Rate/12)|

as Accounting. 14 2 |

Select cell D13. The portion of the payment
that is applied to the principal is calculated
by subtracting the interest portion from

the payment.

Type =, click cell C8 (the Payment).

Type —, click cell C13, and press Enter. From the first month’s payment, $148.93 is applied to the
principal and $37.50 is interest.

Click cell E13. The total payment is the interest portion plus the principal portion.

Type =, click cell C13, type +, click cell D13, and then press Enter. The value matches the pay-
ment in cell C8.

Select cell F13. The ending balance is the beginning balance minus the principal payment. The
interest is part of the cost of the loan.

Type =, click cell B13, type —, click cell D13, and then press Enter. The ending balance is
$9,851.07.

Figure 2-99 The interest formula

B13 =Loan_Amount
C13 =B13*(Rate/12)
D13 =Payment-C13
E13 =C13+D13

F13 =B13-D13

7. Fill data and copy formulas.

a.
b.
C.

Select cells A13:A14. This is a series with an increment of 1.

Drag the Fill pointer to reach cell A72. This sets 60 payments for a five-year loan term.

Select cell B14. The beginning balance for the second payment is the ending balance for the first
payment.

Type =, click cell F13, and press Enter.

Double-click the Fill pointer for cell B14 to fill the formula down to row 72. The results are zero
(displayed as a hyphen in Accounting Number Format until the rest of the schedule

is complete.

Select cells C13:F13.

Double-click the Fill pointer at cell F13. All formulas are filled (copied) to row 72

(Figure 2-100).

Scroll to see the values in row 72. The loan balance reaches 0.

Press Ctrl+Home.

y-
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10.

E218 0

Preview the document and

insert print titles.

a. Select cell A12. This row of
labels should repeat on the
second printed page.

b. Click the Page Layout com-
mand tab and click the Print
Titles button [Page Setup
group].

c. Click the Rows to repeat at
top box and click A12.

d. Click Print Preview in the
dialog box.

e. Click the Next Page button
in the Backstage view to
see the print titles.

f. Click the Page Setup link at
the bottom of the Settings
group and center the page
horizontally (Margins tab).

g. Return to the worksheet.

Build a multiplication formula.

a. Click the Fees & Credits
sheet tab and select cell
F7. Total fees from a course
equals the number of stu-
dents times the fee.

b. Type =, click cell D7, type ¥,
click cell E7, and press Enter.

@ Beginning Ending )
12 |Pmt # Balance Interest Principal Total Payment Balance

13 1| 5 10,000.00 | § 37.50 | § 148.93 | § 186.43 | $ 9,851.07
14 2| 5 9,851.07 | 5 36.94 | § 149.49 | § 186.43 | $ 9,701.58
15 3|5 9,701.58 | 5 36.38 | § 150.05 | $ 186.43 | $ 9,551.53
16 4|5 9,551.53 | 5 35.82 | § 150.61 | § 186.43 | $ 9,400.92
17 55 9,400.92 | 5 3525 | § 151.18 | § 186.43 | $ 9,249.74
18 6| 5 9,249.74 | 5 34.69 | § 151.74 | § 186.43 | $ 9,098.00
19 7| 5 9,098.00 | 5 3412 | § 152,31 | § 186.43 | $ 8,945.69
20 8 5 8,945.69 | 5 33.55 | § 152.88 | § 186.43 | § 8,792.80
21 9| 5 8,792.80 | 5 3297 | § 153.46 | § 186.43 | $ 8,639.35
22 10| § 8,639.35 | 5 3240 | 5 154.03 | § 186.43 | $ 8,485.31
23 11| § 8,485.31 | 5 31.82 | § 154.61 | § 186.43 | $ 8,330.70
24 12| § 8,330.70 | 5 3124 | § 155.19 | § 186.43 | § 8,175.51
25 13| 5 8,175.51 | 5 30.66 | S 155.77 | § 186.43 | $ 8,019.74
26 14| § 8,019.74 | 5 30,07 | § 156.36 | S 186.43 | $ 7,863.38
27 15| § 7,863.38 | 5 29.49 | 5 156.94 | § 186.43 | $ 7,706.44
28 16| § 7,706.44 | 5 28.90 | § 157.53 | § 186.43 | $ 7,548.91
29 17| 5 7,548.91 | 5 28.31 | 5 158.12 | § 186.43 | § 7,390.79
\30 18| § 7,390.79 | 5 27.72 | § 158.71 | § 186.43 | § 7,232.07)
60| 48| s 2,361.15 | § 8.35 | % 177.58 | § 186.43 | § 2,183.57
61 49| & 2,183.57 | § 8.19 | % 178.24 | & 186.43 | & 2,005.33
62 50| & 2,005.33 | § 7.52 | % 178.91 | & 186.43 | & 1,826.42
63 51| % 1,826.42 | § 6.35 | 179.58 | % 186.43 | § 1,646.84
64 52| § 1,646.84 | § 6.18 | 5 180.25 | 5 18643 | 5 1,466.58
65 53| § 1,466.58 | § 550 | 5 180.93 | 5 18643 | 5 1,285.65
66 54| § 1,285.65 | § 482 |5 181.61 | 5 186.43 | 5 1,104.05
67 55| & 1,104.05 | § 414 | 5 182.29 | 5 186.43 | 5 921.76
68 56| 5 921.76 | § 346 | 5 182.97 | 5 186.43 | 5 738.78
69 57| $ 738.78 | $ 277 |8 183.66 | $ 186.43 | $ 555.12
70| 58|% 555.12 | & 2.08 | 184.35 | § 186.43 | § 370.77
71 59| § 370.77 | & 1.39 | & 185.04 | & 186.43 | & 185.73
72 60| & 185.73 | § 0.70 | & 185.73 | & 186.43 | & 0.00)

Figure 2-100 Formulas copied down columns

c. Double-click the Fill pointer for cell F7 to copy the formula.
d. Verify that cells F7:F18 are Currency format.

e. Seta single bottom border for cell F18.

Use SUMIF to calculate statistics by department.

a. Select cell C26.

Click the Math & Trig button [Formulas tab, Function Library group] and select SUMIF.
Click the Range box and select cells B7:B18. This range will be matched against the criteria.

b
C.
d. Press F4 (FN+F4) to make the reference absolute.
e

Click the Criteria box and

select cell B26.

Press F4 (FN+F4) three

times to make the mixed ref-

erence $B26.

g. Click the Sum_range box,
select cells D7:D18.

h. Press F4 (FN+F4) to make
the reference absolute.

i. Click OK. Total num-
ber of students for the
biology department is 37
(Figure 2-101).

—

SUMIF

\:.,_.

Formula result

Function Arguments

Range |$857T-5ES1E

Criteria | 3826

Sum_range | $0S7:50514

Adds the cells specified by a given condition or criteria.

E
1
k4

= "BIO*

= 37

Sum_range are the actual cells to sum. If omitted, the cells in range are wed.

37

oK

= [BIO% BIOT BIO " FRL™ FRL"FRL"IMS™ IMS" "IN

Cancel

Figure 2-101 Function Arguments dialog box for SUMIF
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1.

12.

13.

Copy a SUMIF function. ( )
a. Click cell €26 and drag its Fill pointer to copy the formula #of
to cells €27:C29 without formatting to preserve the borders Depaiment _Students |Total Fees
(Figure 2-102). o ] -
b. Copy the formula in cell C26 to cells D26:E26. e S
Troubleshoot an error and edit a SUMIF formula. alald _

a. Select cell D26. This is obviously an error that has not been
flagged.

b. Click the Trace Precedents button [Formulas tab, Formula
Auditing group]. The reference to column D is incorrect in

O Copy Cells
O Fill Eormatting Only
Fill Without Formatting

. O FlashFill
the copied formula.
c. Click the Insert Function button in the Formula bar. (S S
d. Selectthe entry in the Sum_range box, select cells F7:F18, Figure 2-102 Formula is copied
and press F4 (FN+F4) (Figure 2-103). without formatting
(.sum;(sasnsasm_suzs,Sssr.-stm \
B C E F G H | i) K L M N

Fumetion Argumants 7 ®
el T Y
Range  SEST5E510 2 = PEEOTBTFRLT AL AL MM
Criterla  SE24 =

-

Sumrangs | $HET4RH 2 = (SO0INSCIN0TINSS0E801 125 9TSE00 0T

= 5100
T Adds the cells spechied by & gives condition of criteria

Range it the range of cebt you waed exabated

Formuls repslt = 5300

oK Cancal

Wl o 44 B2 L] 2 4

Figure 2-103 Precedent arrows help identify the error
e. Click OK. The arrows are removed but now there is an error triangle.
f. Click the Trace Error button for cell D26 to display its menu. The formula is inconsistent with the
formula in cell C26.
g. Select Ignore Error.
h. Copy cell D26 to cells D27:D29 without formatting
i. Format cells D26:D29 as Currency from the Number Format drop-down list.

Insert a SUMPRODUCT formula.

a. Click cell E26. This was copied as a SUMIF formula, but it is not a SUMIF calculation. You need to
multiply the values in column C by the values in column D.

b. Press Delete to remove the

; N

SUMIF function. kR T
c. Clickthe Math & Trig button [For- | ™™ T« ase

mulas tab, Function Library group] aragt |o708 2| = nzio

and select SUMPRODUCT. 2=
d. Click the Array1 box if necessary

and select cells C7:C9 for the . e

B/O/OQy d e p a rtm e nt i mm"":::: ”::Jr:::.‘;r:;:“.‘..ar! 2'to 255 arrays for which you want to multiply and then add components. Al
e. Click the Array2 box and select M ARl B o davidon

cells D7:D9 for the Biology )

department (Figure 2-104). R — —
f. Click OK. The result is 126 total N -

credit hours. Figure 2-104 SUMPRODUCT and its arguments A

E2-181
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g. Click the Trace Error button for cell E26 to display its menu. The formula omits cells that are
adjacent to the array arguments but it is not an error.
h. Select Ignore Error.
i. Complete SUMPRODUCT formulas for cells E27:E29. If you choose to copy the formula in cell
E26, you need to edit each copy to use the correct array arguments. You can complete the for-
mulas and then select the cells with error triangles and ignore the errors all at once.
j. Preserve or copy the formatting from cell C26 for cells E26:E29.
14. Insert the current date.
a. Select cell F31.
b. Type =to and press Tab to select the function.
c. Press Enter.
d. Press Ctrl+Home.
15. Paste range names.
a. Click the New sheet button in the sheet tab area.
b. Name the new sheet Range Names.
c. Press F3 (FN+F3) to open the Paste Name dialog box.
d. Click the Paste List button.
e. AutoFit columns A:B and press Ctrl+Home.
16. Save and close the workbook (Figure 2-105).
T B & D E F )
q Sierra Pacific Community College District
Financial Aid Office
2
3 Student Loan Amortization
4
5 Loan Amount $ 10,000.00 Total Interest s 1,185.81
6 Loan Term 5 Total Principal | § 10,000.00
7 Rate 4.50% Total Cost 3 11,185.81
8 Payment $ 18643
9
10
b
Beginning Ending (a1 29| 3 5,611.82 | § 21.04 | 165.39 | § 186.43 | 5,446.44 N
12 [Pmt # Balance Interest Principal Total Payment Balance 42 30| $ 544644 | $ 2042 |5 166.01 | $ 18643 | $ 5,280.43
1z 15 10000003 750]5 148333 186.43 | 585107 23] 318 52804335 19.80 | §  166.63 | $ 18643 |$  5,113.80
4 2% 9,851.07 | § 36.94 | § 149.49 | $ 186.43 | $ 9,701.58 44 35 5113.80 | 19185  167.25|% 18643 | 5 4,946.55
15 3 570158 | 5 wam|s 150058 186.43 | S 5.55153 45| 33[3 4946555 1855 ¢ 16788 | S 18643 | $  4,778.67
. s 9,551.53 | § 35.82 | § 15061 5 186.43 | & 9,400.92 46 34| 3 4,778.67 | § 1792 | 168.51 | § 186.43 | § 4,610.16
7 3 540092 | 5 325]s  15118| s 186.43 | 520974 47[ 35[3 4610165 1729 ¢ 16914 % 18643 | $ 444101
18 6 4 9,249.74 | 3 34.69 | § 151.74 | § 186.43 | § 9,098.00 48 369 4,941.01 | § 16.65 | $ 169.78 | $ 186.43 | § 4,271.24
L 5,098.00 | 5 2|5 152218 186.43 | 8 5.905.00 49 37[s 4271243 1602 § 17041 % 18643 | $  4,100.82
g 804569 | S 355 |5 152088 185.43 | 8 5.792.80 50 385 410082[% 1538 [ § 17105 | $ 186.43 | § 3,929.77
e 879280 5 2297]5 153468 186.43 | § 5.629.35 51 39)$ 3,929.77 | § 1474 $ 17169 [ S 186.43 | § 3,758.08
» 1 862935 | 5 205 15403 185.43 | & 5.485.31 52| a0 s 3,758.08 | 14098 172343 186.43 | § 3,585.74
23 11|s 848531 s 3182 |$ 154615 18643 | 8,330.70 53| 415 2 358574 % 1345/ 17298 | $ 18643 [ S 341276
2 138 833070 5 3124]5  155.09] s 186.43 | 3 5.175.51 sa] 42 3,412.76 | $ 12808 17363 | S 186.43 | § 3,239.13
25 13)s 8175515 3066 |$ 155775 186.43 | S 5,019.74 55| 4315 323913 5 1215/ 17428 | % 18643 [ S 3,064.84
26143 s019.74|3 30.07|$ 15636 |3 18643 [$  7,863.38 56 445 3084845 149]5 17494 |% 18643 | 5 283951
a7 15 7.863.38 | 5 29495 15694 $ 186543 | 5 7.706.48 57 as|s 2,889.91 | § 10848 17559 |8 186.43 | § 2,714.31
s 188 7.706.04 | 5 ma0|s 157538 186.43 | 8 7.548.51 s8] 48] $ 2,71431 | § 1018 [§ 17625 [ S 186.43 | § 2,538.06
29 173 7,548.91 | $ 28.31 | § 158.12 | § 186.43 | § 7,390.79 59 47,35 2,538.06 | 952 | % 17691 | $ 18643 | § 2,361.15
30 185 7380793 27.72|$  1sa71s 186.43 [ §  7,232.07 60| 485 236115 $ 8851S 17758 | § 18643 (S 2,183.57
a1 1§ 723207 5 12]s  1ea1]s 180.43 | & ] 61 49)$ 2,183.57 | § 319[$ 173243 186.43 | § 2,005.33
32 208 7072763 2652 |$ 159913 18643 [§  6,912.86 62| 505 200533 $ 7521 17891 5 18643 [ S 1,826.42
13[ 2fs 6,912.86 | S 2592 | § 160.51 | § 186.43 | § 6,752.35 63 5135 1,826.42 | § 685 |5 178.58 | $ 18643 | & 1,646.84
34| 23] 6,752.35 | $ 2532|5161 3 186.43 | $ 6,591.24 64 515 164684 | § 61815  180.25|5 186.43 | 5 1,466.58
as| 23s 6,591.24 | $ 14728 16171 | § 186.43 | § 6,429.53 65 5335 1,466.58 | § 5.50 | § 180.93 | 5 18643 | 5 1,285.65
36| 24]3 6,429.53 | $ 411|35 16232(3 186.43 | $ 6,267.21 66 54| S 128565 | $ 48215 181619 18543 | ¢ 1,104.05
a7 28 6,267.21 | S 2350 | § 16293 | § 186.43 | § 6,104.28 67 55/ % 1,104.05 | § 414 | $ 182.29 | $ 18643 | & 921.76
38| 26]35 6,104.28 | $ 2289 |35 163543 186.43 | $ 5,940.74 68 56 % 92176 | $ 3465 182.97 | S 18643 | ¢ 738.78
aa| 27]s 5,940.74 | 2228 % 164.15 | § 186.43 | § 5,776.59 69 575 738.78 | § 2778 183.66 | S 18643 | & 555.12
\eo| 28[s 5,776.59 | $ 2166 |5 164773 136.43 | $ seilsz| |70 58S 55512 | § 20815 18435 186543 | § 370.77
71 59)8 370.77 | $ 1393 185043 186.43 | 185.73
GEE 18573 | $ 070]s 18573 [s 186.43 | § oo )
Figure 2-105 Ex cel 2-3 completed I
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Sierra Pacific Community College District
Credit Hours and Fees by Department

Fundsmentals of Physics PHY 4 135125 00| $3,500.00)
#of Total Credit
Department | Students | Total Fees Hours
LB 37| ssleooq 126
_______ FRL |35 5L93500 105
....... s |......356 5i700001 108
PHY 42| 35,625 00| 168
Today's Date
e N
N
Loan_Amount  ="Student Loan'15C55
Loan_Term ='Student Loan'15C56
Pay ment ='Student Loan'15C58
Rae ='Student Loan'15C57
Total_Cost ="Student Loan'15F57

Total_Interest  ='Student Loan'15F55
Total_Principal  ='Student Loan'15F56

- .

Figure 2-105 Ex cel 2-3 completed

- Independent Project 2-4

Central Sierra Insurance sets bonus percentages based on commissions earned by each agent and
calculates totals by branch office. This workbook identifies business policies and displays agent names
with their locations.

[Student Learning Outcomes 21, 2.2, 2.3, 2.5, 2.6, 2.7, 2.8]

File Needed: CentralSierra-02.xIsx (Student data files are available in the Library of your SIMnet account.)
Completed Project File Name: [your initials] Excel 2-4.xIsx

p-
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Skills Covered in This Project « Use absolute cell references in formulas.
+ Use the SUMIF function.

- Name cell ranges. - Calculate an average, the mode, and the

« Build an XLOOKUP function. median.
- Create, copy, and edit formulas. . Build an IF function.
« Set mathematical order of operations. .- Display labels using CONCAT.

1. Open the CentralSierra-02.xIsx workbook from your student data files and save it as [your initials]
Excel 2-4. Note the commissions indicated on the Commissions sheet and the commission amounts
listed on the Tables sheet. They are not exact matches.

2. Select the Tables sheet, select cells A1:B6 , and create range names using the Create from Selec-
tion button [Formulas tab, Defined Names group].

3. Create an XLOOKUP function to display the bonus rate. (If XLOOKUP is not available, build the fol-
lowing formula =VLOOKUP(E5,Tables!$A$2:$B$6,2). Leave the Range_lookup argument empty so
that VLOOKURP finds the closest match).

a. Click the Commissions

(b
sheet tab and select cell F5. Fingtioniiguments ¢ B
b. Start the XLOOKUP func- XLOOKUP
tion and use cell E5 as the Lookugaalie’ | &5 =
Lookupi VG/Ue Lookup array | Commission_Level + = {3000:6000;9000;12000;15000}
C FOF the LOOlip Ofny argu_ Return_array | Bonus_Rate 4 = {0.015,0.0175;0.019;0.0225;0.025}
' y . . If_not_found T I
Tenti use the Commission_ S =
evel range.
= 0025
d- For the RerffLOfny a l’g u- Searches a range or an array for a match and returns the corresponding item from a second range or array. By default, an exact
ment, use the Bonus_Rate eteh e
’ - Match_mode specify how to match lookup_value against the values in lockup_array.
range.
e. Forthe Match_mode argu-
meﬂt, type _l Wh|Ch flﬂdS Formula result = 2.50%
the neXt Sma”er matCh Help on this function ‘ OK ‘ [ Cancel
(Figure 2-106). N 4

4. Format the result as Percent Figure 2-106 XLOOKUP function to display bonus rate

Style with two decimal places.

5. Copy the formula in cell F5 to cells F6:F14 .

6. Setorder of operations to calculate the a X
commission and bonus totals. (An alterna- =E5+(E5*F5)
tive formula is =E5*(1 +F5)). E D E E G

a. Select cell Gb. The total paid is the dol- '
lar amount of the commissions plus the Central Sierra Insurance
commissions times the bonus rate.
b. Start a formula and select cell E5.
c. Add cell E5 to the product of com-

mission Sales and Bonuses

missions amount times the bonus rate Commissions
(Figure 2-107). Name Branch Commissions | Bonus Rate | with Bonus
d. Format the result to show zero decimal GGG DATE $15,000 2.50%|=E5+(E5*F5)
places.
e. Copy the formula in cell G5 to cells Figure 2-107 Use parentheses to set the arithmetic order

G6:G14.

7. Create and copy a SUMIF function to calculate total earnings by branch office.
a. Select cell E18.
b. Start the SUMIF function with cells $D$5:$D$14 as the Range argument. d

E2-18 4
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10.

1.

12.

13.
14.
15.
16.
17.
18.

Set the Criteria argument as a relative reference to cell C18.

Determine the Sum_range argument and make the references absolute.

Copy the formula in cell E18 to cells E19:E20 without formatting to preserve borders.
Format cells E18:E21 as Currency with zero decimal places.

-~ ® 90

Total the earnings in cell E21.

Calculate the average, mode, and median values in cells E22, E23, and E24 for the commission and
bonus totals in column G.

Correct border and number format inconsistencies as needed.

Create and copy an /F function.

a. Select the By Policy sheet and click cell F7.

b. Start an /F function with the logical_test E7=“business policy” to determine if the policy is for
a business. If it is for an individual, it is a personal line policy. You must type the quotation marks
because text follows the cell reference.

c. Type No as the Value_if_
true argument. You need
not type quotation marks -
for this argument because Esgieatitest | E7=tkishess ool
it is alone in the entry box. Vel R e o

d. Type Yes as the Value_ b ol
if_false argument ek e e s et PR e el o AU
(Figul’e 2—108) Value if false is the value that is returned if Logical test is FALSE. If omitted, FALSE is returned

e. Copy the formula in cell F7
to complete the column. If
it is a business policy, the
result is No because the
label in cell F6 asks if itis a Figure 2-108 IF function that uses text in the logical_argument
personal line.

f. Increase the indent two
times for cells F7:F27.

g. Press Ctrl+Home.

Function Arguments. ? X

= FALSE

"No”

I = =
"

Formula result =

Help on this fundtion \ oK | Cancel

Display names and locations using CONCAT.

Select the Tables sheet and click cell D2.

Start a CONCAT function.

The Text1 argument is cell C5 on the Commissions sheet.
The Text2 argument is a space.

The Text3 argument is cell B5 on the Commissions sheet.
The Text4 argument is a comma and a space.

The Text5 argument is cell D5 on the Commissions sheet.
Copy the formula in cell D2 to complete the list.

Q@ 00000

Select cell D13 and paste the range names.

Press Ctrl+Home.

Group all the sheets and center the pages horizontally.

While the sheets are grouped, insert a footer with the file name in the right section.
Ungroup the sheets.

Save and close the workbook (Figure 2-109).

y-
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Central Sierra Insurance
Commission Sales and Bonuses
Commissions (
1D Last Name | First Name Branch Commissions | Bonus Rate | with Bonus
101 |Lingle Bob Cameron Park 415,000 2.50% 415,375 Commission
102 |McCartney |Lanita Folsom $12,000 2.25% $12.270 Lovel STl 2 IR R A s
103)santos _|Eleesha |Cameron Park $5,500 1.50% $5.583 2000 1.50% Bob Lingle, Cameron Park
104/Baxter  |Roy Granite Bay $4,500 1.50% 4,568 5000 1.75% Lanits McCartney, Folsom
105|Alaro Jennifer Falsom $3,000 150% $3,045 9000 1.90% Eleesha santos, Cameron Park
115|Chan Tami Cameron Park $3,000 1.50% 43,045 12000 2.25% Roy Baxter, Granite Bay
117|Althouse  |Charlene  |Granite Bay $4,700 1.50% 84,771 15000 2.50% Jennifer Alarg, Folsom
119|Taylor Juan Granite Bay $4,000 1.50% 44,060 TamiChan, Cameron Park
120|Reza Wayne |cameron Park $4,000 150% 44,060 Charlene Althouse, Granite Bay
125|Nevens  |Chenyl Cameron Park $12,000 2.25% $12,270 Policy Types Juan Taylor, Granite Bay
Automaobile Wayne Reza, Cameron Park
Business Policy Cheryl Nevens, Cameron Park
Ce isions and Bonuses by Branch Health
Cameron Park 440,333 Homeowners Bonus_Rate =Tables!3B32:5B56
Eolsom $15,315 Life Commission_Level =Tables!SAS2:5AS6
Granite Bay $13,398 Renters
Total 469,046
Average 56,905
Mode 812,270
Median 54,669
( )
Central Sierra Insurance
Sales by Policy Type
Personal
ID | Last Name | First Name Branch Type of Policy Line?
101 |Lingle Bob Cameron Park |Automobile Yes
102 |McCartney |Lanita Folsom Business Policy No
102 |Santos Eleesha Cameron Park  |Health Yes
104 |Baxter Roy Granite Bay Homeowners Yes
105|Alaro Jennifer Folsom Life Yes
115|Chan Tami Cameron Park  |Renters Yes
117 |Althouse Charlene Granite Bay Renters Yes
119 |Taylor Juan Granite Bay Automobile Yes Excel 24
120|Reza Wayne Cameron Park |Business Policy No
125 |Nevens Cheryl Cameron Park  |Health Yes
102 McCartney |Lanita Folsom Homeowners Yes
103 |Santos Eleesha Cameron Park  |Life Yes
117|Althouse Charlene Granite Bay Business Policy No y
104 |Baxter Roy Granite Bay Health Yes
105|Alaro Jennifer Folsom Homeowners Yes
105|Alaro Jennifer Folsom Automobile Yes
115|Chan Tami Cameron Park _|Life Yes
102|McCartney |Lanita Folsom Business Policy No
103 |Santos Eleesha Cameron Park  |Health Yes
104 |Baxter Roy Granite Bay Homeowners Yes
105|Alaro Jennifer Folsom Business Policy No
L Excel 2-4

E2-18 6
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- Independent Project 2-5

San Diego Sailing maintains a fleet of rental and charter boats. Your task is to fix a circular reference
error, calculate projected rental rates, and calculate statistics about past rentals.
[Student Learning Outcomes 21, 2.2, 2.3, 2.4, 2.5, 2.6, 2.8]

File Needed: SanDiegoSailing-02.xIsx (Student data files are available in the Library of your SIMnet
account.)
Completed Project File Name: [your initials] Excel 2-5.xIsx

Skills Covered in This Project « Set mathematical order of operations.
« Build an /F formula.

« Use formula auditing tools. . Use the COUNTIF function

- Create and copy formulas. .« Use the SUMIF function.

» Userelative, mixed, and 3D cell references. Fill a date series with the TODAY function.

1. Open the SanDiegoSailing-02.xIsx workbook from your student data files. When a workbook has a
circular reference, a message box appears as you open it (Figure 2-110).

Microsoft Excel X

There are one or more circular references where a formula refers to its own cell either directly or indirectly. This might cause them to calculate incorrectly.

Try remaoving or changing these references, or moving the formulas to different cells.

oK Help

Figure 2-110 Circular reference message

2. Click OK in the message box. The Status bar indicates the workbook contains Circular References
but does not specify where.

3. Save the workbook as [your initials] Excel 2-5.

4. Use formula auditing tools.
a. Note that rental rates are in columns H and | on the Fleet sheet.
b. Click the New Prices sheet tab. The Status bar identifies a cell in column D with a circular refer-
ence, and all the formulas in column D include the same error. New prices would not be $0.00.
c. Click cell D5. The formula begins with
1 plus the value in cell D5, referring to

itS?lf. . ( Half-Day Full Day R

d. Click the Formulas tab and click the o
X nd Modal | Length. 5% 10% 5% 10%

Trace Precedents button in the Formula wave | 2847~ 5000 ] _

Auditing group. The worksheet icon oy T x

means that the formula has a 3D refer- Kf«k'i rovin i

ence to another sheet. Mkl '
e. Click the Evaluate Formula button e

[Formulas tab, Formula Auditing group]. 2%

The circular reference is identified as b 37

Cell D5 (Figure 2_,”1) ::;_ Thi is 3 circular refirence and may ot evaluate 10 3 result you Expect
f. Click Close and click the Remove = 2 ke ot

e § aoy | il 1 1 1 )
Arrows button [Formulas tab, Formula
Auditing group]. Figure 2-111 Evaluate Formula dialog box
E2-18 7
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5. Edit and copy a formula with mixed references. (- : R
a. Editthe formula in cell D5 to show D$4 instead X fr | (14034 FleetiSHs
of “D5.” The formula should multiply one plus the B C D E
percentage value in cell D4 by the currentrate on
the Fleet sheet ($H5). With absolute references b and 10% Increases
to row 4 on this sheet and column H on the Fleet
sheet, you can copy the formula down the column Half—Day
(Figure 2-112). ke and Model Length 5% 10%
b. Copy the edited formula in cell D5 to cells D6:D19 |- — :
without formatting to preserve the border. When l'_na Wave 28‘4" ~(1+D54)
the circular reference message box opens, lina Sky 284" Fleet!SH5

click OK.

c. Select cells D5:D19 and drag the Fill pointer to
copy the formulas to cells E5:E19.

d. Click cell E6. The formula is adjusted to use the percentage value in cell E4. Note also that the
reference on the Fleet sheet ($H6) is adjusted to show the correct row.

Figure 2-112 Mix ed reference in the edited formula

6. Build a formula with mixed references. A B
a. Click cell F5 and type =(1+ to start X ]| tarsa)Reetits
the formula. : < D_ 2 F s H
b. Select cell F4 and make it an abso- San D'Ego Salllng
lute reference to the row but not the Rental and Charter Fleet
column.
c. Type )* for the closing parenthesis Model Galley | Half-Day | Full Day
aﬂd mUltiplicatiOn. ke and Model Length | Year |Seats| Sleeps | with Stove Rate Rate
d. Click cell I5 on the Fleet sheet, and ina Wave L) — 237500 265000

make the reference absolute for the Figure 2-113 Mix ed references in the new formula
column but not the row (Figure 2-113).

e. Copy the formula down column F
without formatting to preserve the border.

f. Format cells F5:F19 as Currency from the Number Format drop-down list.

g. Copy cells F5:F19 to cells G5:G19.

7. Complete formatting for the sheet.
a. Select cells A1:A2 and change the font size to 18 pt.
b. Center the page horizontally.
c. Insert a footer with the file name in the right section.

8. Build an /F function formula.

a. Click the Fleet sheet tab and select cell G5. Rentals that seat 8 or more people must have a gal-
ley stove.

b. Create an /F function in which the logical_test argument determines if there are 8 or more seats.

c. Type Yes for the value_if_true argument.

d. Type No for the value_if_false argument. (If you type the formula, enclose the text arguments
within quotation marks.)

e. Copy the formula to cells G6:G19 without formatting to preserve borders.

f. Select cells G5:G19 and apply Align Left alignment.

g. Increase the indent two times for cells G5:G19.

9. Create and copy a COUNTIF function to count bookings by boat manufacturer.
a. Click the Bookings sheet tab.
b. Select cell D27. The COUNTIF function calculates how many items match the criteria, like the

SUMIF function.
c. Click the More Functions button [Formulas tab, Function Library group] and point to Statistical.
d. Scroll and click COUNTIF. I

E2-18 8
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10.

1.

12.

e. Select cells $C$5:$C$22 as the [ Function Aguments 7 %)
Range argument. coune
f. Type the Criteria argument ben* o | b L. = Fot Ve Sl Sy Do 22760t
Criteria  “ben] +| = chen
to count boats manufactured
by “Beneteau.” If you type the Counts the number of cels within a range that meet the given condition
formula, include quotation marks FEIR F A SOOI SR 4 R PRIV SRS OGN I AN NS RS A D
(Figure 2-114).
g. Copy the formula in cell D27 to Formula result = 5
cells D28:D30. | 0t uncis ox cancel
h. Select cell D28 and edit the cri-
teria to cap* to count boats in the
“Capri” group. You must enter
enough characters to distinguish the manufacturer names.
i. Edit each of the formulas in cells D29:D30 to count the indicated manufacturer’s models.

= £

Figure 2-114 COUNTIF Function Arguments dialog box

Create and copy a SUMIF function to calculate total revenue by boat make.

a. Select cell E27.

b. Start the SUMIF function with cells $C$5:$C$22 as the Range.

c. Type the Criteria argument ben* to include boats from “Beneteau.” You cannot use relative refer-
ences to the names in column B because each manufacturer has multiple models (Figure 2-115).

((Bookings by Make )

Count  Total Revenue
Beneteau sjsesaz) |
Capri

Catakna
Hunter &

4 Function Arguments 7 x

S

"

= [Catabing Wi Catabing SkyHerser 33~ Raset

Runge 505530002
Crivarka | "bar

-

. oar
Sumnge | RIS B OTTIRME T 8

. 63
acad the el ipecitied By & g condson or crea

Sum_suger 3re Tha actusl colly b sum. I mamed, the ool In range aee used

Formufarerut = 2863

= 4

Figure 2-115 SUMIF arguments

d. Setthe Sum_range argument to cells $E$5:$E$22 to display the sum from column E. The result
for cell E27 is 2863.

e. Copy the formula in cell E27 to cells E28:E30.

f. Edit the criteria in each copied formula in cells E28:E30 as needed.

Fill a series of dates.

a. Select cell A5. This cell has the TODAY function.

b. Select cell A6. The TODAY function minus 2 calculates a new date.

c. Copy cell A6 to cells A7:A22 to fill dates in column A. (Your dates are volatile and will not match
Figure 2-116.)

Complete formatting for the worksheet.

a. Apply the Currency format with zero decimal places to all values that represent money.

b. Format the labels in cells A1:A2 as 18 point.

c. Select cells A1:E2 and click the Alignment launcher [Home tab, Alignment group]. Center the
labels across the selection.

Merge and center the label in cell C25 over cells C25:E25 and format it at 16 points.

Bold and center the labels in rows 4 and 26.

Select cells A4:E22 and apply All Borders.

Apply All Borders to cells C25:E30.

Press Ctrl+Home. I

E2-18 9
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13.  Group the Bookings and the Fleet sheets. Center them horizontally and insert a footer with the file

name in the right section.

14.  Ungroup the sheets and save and close the workbook (Figure 2-116).

( Y
San Diego Sailing Bookings San Diego Sailing
# of Passengers and Charges - Rental and Charter Fleet
2ol
Dite | Boatid | Makeand Model |Passergers oo Tty MAESRY | raRey
7/1/2022) 1010 [Cataling Wave 4 Boal ID Modd | Lemgth | Yoar |Seats | Sieeps Rate Rate
| e/20/2022] 1015 [Coteline Sky [ 1010 [Cataling Wave 24| 2010 8 6 Yes $375.00]  $650.00
6/27/2022] 1168 |Hunter 33 6| 1015  |Catsling Sky 28'4"| 2012 8 6 Yes $425.00 5725.00|
Apasjatial d1is: JEGIETARLA E I 1146 |Hunter Rey 33'6"| 2014] 10| 6 Yes $350.00 4$500.00
| a/s/a0aak 4400 Banatea T3 L I 1150 |Capri MKZ 248" 2011 & 4 No $325.00 $500.00
6/21/2022) 1185 |Hunter Sea 8
e =5 | 1152 [Capri 22 Mk 1l 248" 2018] & 4 No $325.00 $500.00
“ei7/2022] 1200 |Benctesn 313 F c 1164 [Capri 22 Mkl 248 2018) 6 4 Ne £325.00 5500.00
6/15/2022] 1205 |Beneteau 40 17 c 1168  |Hunter 33 336" 2018 10 o ves $425.00 $725.00
6/13/2022] 1235 [Hunter Sea 8 3 1175 |Bencteau 40 39'10"| 2018 12 Bl Yes $489.00/ 5750.00)
| 6/11/2022] 1230 |Cataling Wave L1 C 1180 |Beneteau 373 36'11"| 2017 10 Bl Yes $369.00 $725.00]
6/9/2022) 1186 nrer Ray - B i 1185 358"l 2008 10 B Yes $349.00 455000
i 3 1190 36'11'| 2017] 10 6 Yes $369.00/ 5625.00)
kil 3 & 1200 36'12" 2017 10 B Yes $369.00/ $625.00)
6/1/2022] 1168 |Hunter 33 s G 1205 |Bencte: g’ 2018 12 8 Yes $489.00 $750.00
5/30/2022] 1185 [HunterSea 8 3 1225 |Hunter 3s'%s"| 2012] 10 Bl Yeu $349.00; $725.00|
sfagfz022] 1 [Caraling Sky ] F 1230 |Cataling Wave 289" 2019 8 6 e $439.00 $675.00)
E
‘Bookings by Make :
Total
Count Revenue r
s 52,863 ¢
3 SL500
4 52475
8| 53,445
( R
San Diego Sailing
New Prices at 5% and 10% Increases
Half-Day Full Day
N Make and Model | Length 5% 0% 5% 10% Pl
1010 [Catalina Wave 289" 43es.7s 5412.50| $682.50 §715.00)
| 1015 |Catalina Sky 289" 5446.25) 5467.501 $761.25 $797.50]
1146 |Hunter Ray 33%" $367.50) 385.00| 5515.00 5550.001
1150 |Capri MKZ 24'8" 5341.25) 5357.50| 5525.00 5550.00|
1152 |Capri22 Mkl 24'8" 5341.25) $357.50] 5525.00 555000}
1164 |Capri22 Mkl 248" £341.25) 5357.50| 5525.00 5550.00|
1168 |Hunter 33 33" $446.25) $467.50) $761.25 §797.50)
1175 |Benetesu 40 39'10"|  $513.45) $537.90| S787.50 5825.00)
1180 |Bencteau 373 36'11" 387.45 $405.90) $761.25 §797.50]
1185 |Hunter Sea 35%" 366.45) 5383.90| 5577.50 $605.00]
1190 |Bencteau 373 36'11" 387.45] 5405.90| 465625 $687.50)
1200 |Beneteau 373 36'11" 38745 >405.90| 5656.25 $687.50]
1205 |Beneteau 40 35'10" 5513.45 537.90] 5787.50 5825.00]
1225 |Hunter Sea 356" 5366.45) 383.90] $761.25 5797.50]
1230 |Catalina Wave 284" S460.95) 182,90 570875 5742 50|
L Excel 25 i
Figure 2-116 Ex cel 2-5 completed
E2-19 0
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- Independent Project 2-6

Placer Hills Real Estate has regional offices throughout central California and tracks its listings and sales
data. For this project, you insert agent names, determine sale price as a percentage of list price, and
prepare summary statistics.

[Student Learning Outcomes 21, 2.3, 2.5, 2.6, 2.7]

File Needed: PlacerHills-02.xiIsx [Student data files are available in the Library of your SIMnet account.]
Completed Project File Name: [your initials] Excel 2-6.xIsx

Skills Covered in This Project « Use relative and 3D cell references in formulas.
« Use dates in a subtraction formula.

. Use AVERAGE, MEDIAN, and MODE.

- Use COUNTIF to display statistics.

« Use CONCAT to display email addresses.

- Name cell ranges.
« Use the XLOOKUP function.
« Create and copy formulas.

1. Open the PlacerHills-02.xIsx workbook from your student data files and save it as [your initials]
Excel 2-6. Review the data on each sheet.

2. Name cell ranges.

Select cells D3:D25 on the Listings sheet tab.

Press Ctrl and select cells 13:125, K3:K25, and L3:L25.

Use the Top row to create range names.

Press Ctrl+Home.

Format this sheet to fit one page, landscape orientation.
Insert a header that displays the file name in the right section.

-~0® 90 0ToO

3. Use the XLOOKUP function to insert the agent’s last name in a new column on the Listings sheet. (If

XLOOKUP is not available, build this formula =VLOOKUP(B4,Agents!$A$2:$B$7,2,FALSE)).

a. Inserta column at column C.

b. Type Name in cell C3 and click cell C4.

c. Start an XLOOKUP function and set the agent ID (B4) as the lookup_value argument.

d. Use an absolute reference to cells A2:A7 on the Agents sheet for the lookup_array argument.
Do not include column titles in a lookup array.

e. The return_array argument is an absolute reference to the “Last Name” column on the Agents
sheet.

f. Leave the If_not_found and Match_mode arguments blank.

g. Copy the formula without formatting to preserve fill and borders.

h. AutoFit column C.

4. Calculate the sold price as a percentage of the list price.
a. Select cell N4 and type =.
b. Build a formula to divide the sale price by the list price.
c. Copy the formula without formatting to preserve fill and borders.
d. Format the column as Percent Style with two decimal places.

5. Calculate and display a series of dates.
a. Insertthe TODAY function in cell O4. The rest of the column calculates revised dates.
b. Select cell O5 and view the formula. It adds two to today’s date.
c. Select cell P4. The formula adds 45 days to the date in cell O4.
d. Copy the formula without formatting. Some dates display as unformatted serial numbers
(Figure 2-117).

y-
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e.

Select cells P4:P25 and select the Short Date format [Home tab, Number
group]. Your dates will not match results shown in this text.

6. Calculate the average, the median, and the mode for the list price and count
listings.

a.
b.

—

Click the Statistics sheet tab and select cell B4.

Click an AutoSum button arrow and choose Average. No assumed range
displays.

Press F3 (FN+F3) to open the Paste Name dialog box.

Choose List_Price and click OK. Press Enter. The average list price is
$443,800.

Select cell B5 and calculate the median list price.

Calculate the mode for the list price in cell B6.

In cell B7, use COUNTA with a range name to count the number of listings.
You can use any range name.

7. Use COUNTIF to calculate number of homes by construction type.

a.
b.

-~ ® 90

Select cell B9.

Click the More Functions button in the Function Library group, choose
Statistical, and select COUNTIF.

Use the range name Construction for the Range argument (Figure 2-118).
Type br* for the Criteria and click OK. There are 8 brick homes.

Copy the formula to cells B10:B11.

Edit the criteria in the copied formulas to count by construction type as
indicated.

8. Use COUNTIF to calculate number of homes by city.

a.

b.

-~ 0® Qo0

E2-19 2

Select cell B13 and click the Recently Used button [Formulas tab, Function
Library group.
Choose COUNTIF.

Listed

Sale Date

3/23/2021

5/7/2021

3/25/2021

5/9/2021

3/27/2021

5/11/2021

3/29/2021

5/13/2021

3/31/2021

5/15/2021

4/2/2021

5/17/2021

4fa/2021

5/19/2021

4/6/2021

5/21/2021

4/8/2021

5/23/2021

4/10/2021

furza)

4/12/2021

/ 44343

4/14/2021

44345

4/16/2021

44347

4/18/2021

44349

4/20/2021

44351

4/22/2021

44353

4/24/2021

44335

4/26/2021

44357

4/28/2021

44359

4/30/2021

|
\ 24361

5/2/2021

\ 44363

o

5/4/2021

44365

.

Figure 2-117 Dates
are formatted as
General numbers

Function Arguments

COUNTIF

Range | Construction

I 1=

Criteria | "br*| =

= 8
Counts the number of cells within a range that meet the given condition.

counted,

Formula result = &

Help on this function

A=

= {"Frame";"Stone";"Frame";"Brick";"Brick";"Brick";"Stc

Criteria is the condition in the form of a number, expression, or text that defines which cells will be

Cancel

4

Figure 2-118 Arguments for COUNTIF

Use the City range name for the Range argument.

Click the Criteria box and type wildcard criteria to count Auburn. There are 8 homes in Auburn.

Copy the formula to cells B14:B16.

Edit the criteria in the copied formulas. Use criteria that will distinguish between city names that

begin with “ro.”
Press Ctrl+Home.

_ Microsoft Excel 365 Chapter 2: Working with Formulas and Functions
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9. Center the sheet horizontally. @ 0
G

10. Insert a header with the file name in the right section.

1. Use CONCAT to display email addresses. Proposed Email for New Site

a. Click the Agents sheet tab and select cell G2. Bidou.Simon@placerhills.net

b. Start a CONCAT function.

c. Select cell B2 as the Text! argument.

d. Type a period (.) for the Text2 argument.

e. Complete Text3 and Text4 arguments to display the
data as shown in Figure 2-119.

f. Copy the formula to complete the list.

g. Autofit column G.

h. Press Ctrl+Home.

12.  Save and close the workbook (Figure 2-120). L J

Figure 2-119 Concatenated results

e N
Excel 2-6
Placer Hills Real Estate
Listings and Sales

Listing | Agent Year Percent of

1D 1D Name Address City SqFt Beds Baths ‘Garage Construction | Built | List Price | Sale Price [ List Price Listed SaleDate
10005| 180 3420 Milburn Strest Rocklin 1900 4 3|3 Carattached  |Frame 1988| s255000| $228900 so7es| 3/23/2001| 57/2001
10007|  127|Weatherby |2128 Wedgewood Rosaville 1128 3 2|1 CarDetached |stone 1s8| 5335000| 5345000  1028s| 3/25/2001( s5/3/2021
10033|  103|Bidou 4336 Newland Haizhts Drive | Rocklin 180 2 2|2 carArached  |Frame 1999| s3345m0| $327,000 97.76%| 3/27/2001| 5/11/2001
10042 168 |Duarte 131 Aeolia Drive Auburn 1905 3 2|2 Car Detached |Brick 1940 5385,000| 5385000 100,008 | 3/29/2021 5/13/2021
10045 168 |Duarte 12355 Krista Lane Auburn 2234 3 3|2 Car Attached  |Brick 1984 5274500 S260,000] 94726| 3/31/2001| 5/15/2021)
10052 103 [Bidou 1056 Kinnerly Lane Lincoln 1943 | 3 3|3 Car Attached  |Brick 1995 $227,000( 5238000 104,855 4f2/2001| 5/17 /2021
10054|  168|Duarts 272 Lariat Loop Lincaln 1571 2 1|2 CarAttached |Stone 2002| s297,000| 5265900 go.53%|  4/4/2001| 5/18/2001
10063| 151 |Chuns 1255 Copperdale Auburn 1456 3 2|2 car Detached  |Frame 1995| 523960 $237,000 52515 |  4/6/2001| 5/21/2001
10172 160 324 Center Point Roseville 1480 2 2|3 Car Detached |Frame 1991 5329,000( S319,000| 96.96% 4fsfz001| 5/23/2021
10175 168 |Duarte 1925 Greenville Lane Auburn 1850 3 3|2 Car Detached |Brick 2006 5475,999 5482,500| 102.84%| 4/10/2001| 5/25/2001)
10177| 180 2429 Maple Stree Rosaville 00| 4 3|2 Car Detached |Stone 2008| ssonooo| ssigooo| 102008 471272001 spevpaoen
10178|  127|Weatherby |101Lombard Road Rocklin 1128 3 2|2 Carattached  |Frame 2008|  sa35smm| 5415000 95185 | 4/14/2001| 5/28/2021
10181|  103|Bidou 5721 Tuscany Lane Auburn 180 2 2|3 car Attached  |stone 2011| SE50,000| 5635000 97.69%| 4/16/2001| 5/31/2001
10183 168 [Duarte 83 W Tenth Avenue Auburn 1905 3 2|2 Car Attached  |Brick 2015 5599,999 5538,000| 89.67%| 4/18/z001( 6f2/2021
10185 150 9161 Sutton Court Lincaln 23| 3 3|2 Car Detached |Stone 2019| s725000( $705000 97.24%| 4/20/2001| efaf2001
10187 127 |Weatherby [13200 Centennial Drive Lincaln 1943 | 3 3|3 Car Detached |Frame 2018 SE85,000(  5£00,000| 102.565 | 4/22/2001| &/6/2001)

[ 10189 103 [Bidou 3247 Mulranny Drive Auburn 1571 2 1|2 Car Detached  |Brick 1983 5355,000| $355,000| 100.008¢| 4/24/2021 '8/2021]
10191 102 (Bidou S7BAMN Strest Rosaville 1458 3 2|2 Carattached  |Frame 1990| saysom0| $435,000 91585 | 4/26/2001| £/10/2021
10193|  127|Weatherby [12232 Greenwood Street Rocklin 40| 2 2|1 CarDetached |Frame 1575| s435000| $430000  1011m| 4/28/2001( 6/12/2021]
10135 150|lohnstone 809 Martin Lane Auburn 1850 3 3|2 Car Artached  |Brick 2005 S585,000 5595,000| 101.71%| 4/30/2001( 6/14/2021
10197 151|chung 7824 Hughes Court Lincaln 200 4 4|3 Car Detached |Brick 2015|  sesgoo0| se3go00 97.85%|  5/2/2001| 6/16/2021)
10193 151 |Chung 907 5 ber Lane Lincoln 1950 3 3|2 Car Attached  |Stone 2007 5625000 5619,000| 99.04% 5/4/2021| &/18/2021

- v,

Figure 2-120 Ex cel 2-6 completed
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Excel 2-6
Placer Hills Real Estate
Listing Statistics
Average List Price $443,800
Median List Price $430,500
Most Likely List Price $650,000
Number of Listings 22
MNumber of Brick Homes 8
MNumber of Frame Homes 8
MNumber of Stone Homes 6 ( h
ID | Last Name | First Name| Hire Date Phone Proposed Email for New Site
Number of Homes in Auburn 8 R _ R _ ;
103|Bidou Simon 8/15/2018|(530) 648-7683 Bidou.Simon@ placerhills.net
Number of Homes in Lincoln 6| | |127|westherby |Kelly 2/20/2019|(916) 987-3756 Westherby.Kelly@placerhills.net
MNumber of Homes in Rocklin 4 133|Burgess John 11/5/2020((530) 278-4699 Burgess.John@placerhills.net
Number of Homes in Roseville a 151|Chung Rick 1/18/2016|(916) 823-6940 Chung.Rick@ placerhills.net
160|Johnstone  |Jack 5/1/2021|(916) 555-1679 Johnstone.Jack@ placerhills.net
168| Duarte Kallyn 6/25/2020/(916) 744-1614 Duarte.Kallyn@placerhills.net
S
S .

Figure 2-120 Ex cel 2-6 completed

- Advanced Project 2-7

Mary’s Equipment Rentals serves the light-to-heavy equipment needs of contractors and the general
public. Data has been imported from an Access database and needs to be transformed for better man-
agement in Excel. Once that is done, you calculate several statistics for the company.

[Student Learning Outcomes 21, 2.3, 2.4, 2.6, 2.8]

File Needed: MarysRentals-02.xIsx (Student data files are available in the Library of your SIMnet account.)
Completed Project File Name: [your initials] Excel 2-7.xIsx

Skills Covered in This Project « Use relative references and range names in
formulas.

- Create, copy, and edit formulas. . Build an XLOOKUP function.

- Name cell ranges. - Use SUMIF and COUNTIF functions.

« Use formula auditing tools.

1. Open the MarysRentals-02.xIsx workbook from your student data files and save it as [your initials]
Excel 2-7. The Inventory sheet is a list of equipment available for rental.

2. Calculate weekly and monthly rates.
a. Click cell E2 on the Inventory sheet. The weekly rental rate is 96% of the daily rate for a 4% dis-
count times 5 for a five-day week.
b. Enter a formula in cell E2 to multiply the daily rate by 96% times five days and copy it down the column. A

E2-19 4
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c. Select cell F2. The monthly rate is 90% of the daily rate for a 10% discount times 30 for a stan-
dard 30-day month.
d. Build the formula in cell F2 and copy it down the column.

3. Name cell ranges.
a. Select cells A1:A17, press Ctrl, and select cells D1:F17.
b. Create names from the selection [Formulas tab, Defined Names group].
c. Verify that you have created four range names in the Name Manager dialog box.
d. Press Ctrl+Home.

4. Evaluate and correct errors on the Rentals sheet. ~ ~
a. Click the Rentals tab. This data was imported from an Access . : i
database, and error triangles display in many cells. 1 peeminliRe Batigeesi I
b. Select cells A2:A47 and click the Trace Error button near cell 2 |2512 ;f
A2 (Figure 2-121). This data was imported as text (labels) but Mumber Stored as Text
should be set as values.
c. Select Convert to Number. The data are formatted as values
and are right-aligned.
d. Trace the errors in cells B2 and C2.
e. Convert cells B2:C47 to numbers.

Convert to Number
Help on this Error

Ignore Error

Error Checking Options...

5. Create and copy an XLOOKUP function to display the rate. (If = = - ]
XLOOKUP is not available, build this formula =VLOOKUP(B2,Inve
ntory!$A$2:$F$17,4,F ALSE)). Figure 2-121 Trace Error button for

a. Select cell G2. Notice that data in column E is sorted by type so aselected range

that daily rates are first, followed by monthly, and then weekily.
b. Start the XLOOKUP function with cell B2 as the Lookup_value argument.
c. The Lookup_array is the Equipment_ID range.
d. The Return_array is the Daily_Rental range. The result for cell G2 is 250 (Figure 2-122).

( B
5 [NEE G ! ﬁc =XLOOKUP(B2,Equipment_ID,Daily_Rental)
iy B ¢ D E F G
1D | Equip | c ID | DateOut | Type | DateDue Rate
2512 9863 27 04-Jan-22 D 05-Jan-22|Daily_Rental)
Function Arguments ? X
XLOOKUP

Lookup_value |B2 = 09863

Lookup_array | Equipment_ID = [9863:10015:10047:10103:10235:10236:10237...
Return_array | Daily_Rental {250:85:750:450:20:45;200;250;25:125:60:25:8...

If_not_found

I 1= 1= = I
"

Match_mode

= 250
Searches a range or an array for a match and returns the corresponding item from a second range or array. By default, an exact
match is used.

If not_found returned if no match is found.

Formula result = $250.00

Help on this function oK Cancel
& : 9,

Figure 2-122 XLOOKUP to display the rate |
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e. Copy the formula in cell G2 to cells G3:G35. You will edit the formula in cell G35 to display the
monthly rate.

f. Select cell G35 and click the Insert Function button in the Formula bar to open the Function
Arguments dialog box.

g. Editthe Return_array to display the Monthly_Rental range. (If you used VLOOKUP, edit the
Col_index_num range to 6 because the monthly rates are in the sixth column of the table_array.)

h. Copy the formula in cell G35 to cell G36:G37.

i. Select cell G37 and edit the formula to display the Weekly_Rental range. (In a VLOOKUP for-
mula, the Col_index_num range is 5 for the weekly rate.)

j. Copy the formula in cell G37 to complete the column.

6. Use SUMIF to calculate daily, weekly, and monthly income rentals.
a. Select cells E1:E47 and G1:G47.
b. Create range names for this selection of cells and then press Ctrl+Home.
c. Click the Revenue sheet tab and select cell B4.
d. Start the SUMIF function with Type as the Range argument.
e. Type d for daily income as the Criteria argument. If you type the formula, remember to enclose
the criteria within quotation marks.
Use the Rate range for the Sum_range argument. The result for daily income is 4590
(Figure 2-123).

—

Function Arguments 7 X A
SUMIF
Range Type 1 || = EEUDTETD DD R B R D e
Criteria  "d" & [ =
Sum_range  Rate| 2 | = {250;20;60;45,200,750;85;25,45;125,85;25;20,857...
= 4580
Adds the cells specified by a given condition or criteria
Sum_range are the actual cells to sum. If omitted, the cells in range are used.

Formula result =  §4,590
Help on this function | oK | Cancel

Figure 2-123 SUMIF to calculate revenue from daily rentals

g. Copy the formula to cells B5:B6.

h. Edit the copied formulas to change the criteria as needed.
i. Use SUMin cell B7.

j. Format cells B4:B7 as Currency with no decimal places.

7. Use COUNTIF to count rentals by type.
a. Select cell B9 and start the COUNTIF function from the Statistical category.
b. Use the range name Type as the Range argument. The Criteria is d.
c. Copy the formula to cells B10:B11.
d. Edit each copied formula to change its criteria as needed.

8. Add a border and fill.
a. Select cells A4:B11 and open the Format Cells dialog box.
b. Verify or select the last Style option in the column on the left, a single solid border.
c. Click the Outline button in the Presets section.
d. Click the middle vertical position in the Border preview area.
e. Click the dotted line style (third option, first column) in the Style section. A
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m.

n.

Click the middle horizontal
position in the Border preview
area (Figure 2-124).

Click OK.

Select cells A3:B3, A8:B8, and

A12:B12.

Apply Black, Text 1, Lighter
50% (second column) fill color.
Select cells A1:B2 and use
Center Across Selection.
Increase the font size for cells
A1:B2 to 16.

Center the sheet horizontally.
Insert a header with the file
name in the right section.
Press Ctrl+Home.

9. Save and close the workbook
(Figure 2-125).

Format Cells

Number Alignment
Line

Color:

Automatic R

The selected border style can be applied by clicking the presets, preview diagram or the buttons above.

Font Border Fill Protection
Presets
None Outline Inside
Border
Text Text
Text Text
s
1) |l el

v

oK Cancel
h
Figure 2-124 Build a custom border in the Format Cells dialog box

@ A B c D E [F G

1 | Equipment 1D MName Category Daily Rental Weekly Rental | Monthly Rental | Date Purchased
2 9863| BACKHOE COMPACT ALLMAND DIESEL Tractors $250.00 $1,200.00 $6,750.00)| 09-Sep-20
3 10015| GENERATOR PORTABLE MAKITA 1000W Generators 585.00 $408.00 $2,295.00) 15-Dec-20
4 10047|SKIP LOADER 4x4 Tractors $750.00 $3,600.00 $20,250.00 08-Mar-19
5 10103| GENERATOR TOWABLE POWERPRO 25KW |Generators $450.00 $2,160.00 $12,150.00 20-Jul-19
6 10235| WHEELBARROW Hand Tools $20.00 $96.00 $540.00| 01-Feb-21
7 10236|SNAKE DRAIN 1/2" ELECTRIC Plumbing $45.00 $216.00 $1,215.00| 01-Feb-21]
8 10237| PIPELINE INSPECTION CAMERA - 85' Plumbing $200.00 $960.00 $5,400.00)| 01-Feb-21
g 10283|GRINDER ANGLE 7" W/VACUUM Sawing, Cutting & Grinding $250.00 $1,200.00 $6,750.00| 15-Mar-21|
10 10368| METAL DETECTOR - GARRETT ACE 250 Hand Tools $25.00 $120.00 $675.00| 15-May-18
11 10375|SAW CIRCULAR 16" Sawing, Cutting & Grinding $125.00 $600.00 $3,375.00] 01-Jul-18
12 10389|LEVEL SITE LASER Hand Tools $60.00 $288.00 $1,620.00| 02-Aug-18|
13 10400 WHEEL MEASURING Hand Tools $25.00 $120.00 5675.00| 15-5ep-18,
14 10425| GENERATOR PORTABLE MAKITA 1000W Generators $85.00 $408.00 $2,295.00| 12-Feb-22]
15 10426|SNAKE DRAIN 1/2" ELECTRIC Plumbing $45.00 $216.00 $1,215.00| 12-Feb-22]
16 10427|GRINDER ANGLE 7" W/VACUUM Sawing, Cutting & Grinding $250.00 $1,200.00 $6,750.00| 12-Feb-22
t‘zl 10428(36" CHAINSAW Sawing, Cutting & Grinding $125.00 $600.00 $3,375.00| 12-Feb-22]

Figure 2-125 Ex cel 2-7 completed
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4 )
Excel 2-7
Mary's Equipment Rentals
Rental Revenue
Daily Rental | e $4,590
Weekly Rental Income 512,480
Monthly Rental Income $14,445
Total 531,515
Number of Daily Rentals 33
Number of Weekly Rentals | 11
Number of Monthly Rentals 2
e )
| RentaliD [ EquipmentID | CustomeriD | DateQut | Type |  DateDue Rate
2512 9863 27 04-Jan-22 D 05-lan-22 $250.00
2513 10235 30 04-1an-22 D 07-lan-22 $20.00
2513 10383 30 04-1an-22 D 07-lan-22 $60.00
2514 10236 102 05-lan-22 D 06-lan-22 $45.00
2514 10237 102 05-lan-22 D 06-lan-22 $200.00
2516 10047 15 06-lan-22 D 10-lan-22 $750.00
2519 10015 a4 07-lan-22 D 10-lan-22 $85.00
2520 10368 71 07-lan-22 D 09-lan-22 5$25.00
2521 10426 17 08-Jan-22 D 12-lan-22 545.00
. 2523 10428 8 09-Jan-22 D 11-lan-22 5125.00
2524 10015 31 10-1an-22 D 12-lan-22 $85.00
2525 10368 124 10-1an-22 D 13-lan-22 $25.00
2526 10235 1 10-1an-22 D 11-lan-22 $20.00
2527 10015 30 12-lan-22 D 15-lan-22 $85.00
2527 10047 30 12-lan-22 D 15-lan-22 $750.00
2527 10235 30 12-Jan-22 D 15-lan-22 $20.00
2527 10283 30 12-Jan-22 D 15-lan-22 $250.00
2529 10383 27 13-lan-22 D 15-lan-22 $60.00
2530 10235 94 13-Jan-22 D 14-lan-22 $20.00
2530 10427 94 13-Jan-22 D 14-lan-22 5$250.00
2532 9863 75 15-1an-22 D 16-lan-22 $250.00
2534 10426 88 15-1an-22 D 16-lan-22 545.00
2535 10428 91 16-1an-22 D 17-lan-22 $125.00
2537 10235 102 17-lan-22 D 18-lan-22 $20.00
2538 10237 83 17-1an-22 D 20-lan-22 $200.00
2538 10383 83 17-lan-22 D 20-lan-22 $60.00
2539 10368 51 17-lan-22 D 18-lan-22 $25.00
2540 10426 21 17-lan-22 D 18-lan-22 $45.00
2541 9863 58 17-lan-22 D 18-lan-22 5$250.00
2545 10235 27 19-Jan-22 D 21-lan-22 $20.00
2546 10425 111 20-Jan-22 D 23-lan-22 $85.00
2548 10427 115 20-Jan-22 D 22-lan-22 5$250.00
2549 10236 94 20-1an-22 D 22-lan-22 $45.00
2533 10103 62 15-1an-22 M 15-Feb-22 $12,150.00
2542 10015 31 19-an-22 M 19-Feb-22 $2,295.00
2515 10283 83 05-lan-22 W 12-lan-22 $1,200.00
2517 10103 21 06-lan-22 W 13-lan-22 $2,160.00
2518 9863 102 07-lan-22 W 14-lan-22 $1,200.00
2522 10237 56 09-lan-22 W 16-lan-22 $560.00
2522 10425 56 09-lan-22 W 16-lan-22 5408.00
2528 10236 35 12-lan-22 W 19-lan-22 $216.00
2531 10283 15 15-lan-22 W 22-lan-22 $1,200.00
2536 10047 16 17-lan-22 W 24-lan-22 53,600.00
2543 9863 14 19-an-22 W 26-lan-22 $1,200.00
2544 10368 124 19-an-22 W 26-lan-22 $120.00
2547 10426 30 20-an-22 W 27-lan-22 $216.00
_ V.
Figure 2-125 Ex cel 2-7 completed
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- Challenge Project 2-8

For this project, you create a workbook for your business that displays current salaries and increased
salaries at two proposed percentages. You order the arithmetic with parentheses to calculate new sala-
ries and display average and median values.

[Student Learning Outcomes 21, 2.2, 2.3, 2.5, 2.6]

File Needed: None
Completed Project File Name: [your initials] Excel 2-8.xIsx

Create and save a workbook as [your initials|] Excel 2-8. Modify your workbook according to the following
guidelines:

« Incells A3:D3, type the following labels: Staff ID, Current Salary, 10% Increase, and 15% Increase.

- Select cell A4 and type an ID number for the first employee that can be autofilled. Use an alphanu-
meric identifier such as ABOOT or EX200. In cell A5, type the next ID in the series such ABOO2 or
EXZ201. Fill the IDs to reach row 15.

« Incells B4:B15, type a yearly salary for each staff member. Format these values as Currency with no
decimal places.

- Calculate the new salary with a 10% increase in column C.

- Calculate the new salary with a 15% increase in column D.

- Calculate total salaries at each level in row 16 and type Total in cell A16.

« Incells A18:A19, type Average and Median.

- Calculate the average and median salary for each column in cells B18:D19.

- Select cell B21 and type this sentence: Type ID in cell B22. including the period. Type one of the staff
IDs from column A in cell B22.

« Select cell C22. Build an XLOOKUP (or VLOOKUP) function to display the salary with a 10% increase
for the staff ID shown in cell B22. Format the results as Currency with no decimals.

- Test your function by typing a different staff ID in cell B22.

. Type a name for the company in cell A1 and a description of the data in cell A2.

« Insertthe TODAY function in cell D25.

+  Name the sheet Salaries.

- Complete formatting on the sheet to relate and highlight sections of the data. You can change the
theme, set alignment, apply cell styles, build borders and fill, and more.

- Add a footer that shows the file name in the right section.

« Set document properties to show your name as the author and the company name as the title.

E2-19 9

Using Microsoft Exce! |



Challenge Project 2-9

For this project, you create a workbook for a personal shopper that represents the shopping list and
calculates sales by category. You enter and format data, calculate totals, and use SUMIF.
[Student Learning Outcomes 21, 2.3, 2.4, 2.5, 2.8]

File Needed: None
Completed Project File Name: [your initials] Excel 2-9.xlIsx

Create and save a workbook as [your initials] Excel 2-9. Modify your workbook according to the following
guidelines:

In cells A3:E3, type the following labels:
Item Name Category # of Units Price per Unit Total

- Select cell B4. The four categories are Grocery, Meats, Produce, and Refrig/Frozen. Type these labels
in cells B4:B7.

« Fill in categories in column B to reach row 18. You can use AutoComplete, Pick From Drop-down
List, or Copy and Paste. Mix them up so that they do not follow a pattern.

. Select cell A4 and type Item 1 Fill item numbers to reach row 18.

« Enter the number of units purchased and a price per unit for each item. Format the values in column
D as Currency with two decimal places.

- Calculate the total in column E.

- Calculate a total in cell E19.

- Type Sales by Category in cell B21.

- Incells B22:B25, copy or type the four category names.

- Select cell C22 and use SUMIF to calculate the total for the category in cell B22. Use relative and
absolute references so that you can copy the formula to cells C23:C25.

« Check results of the SUMIF formula in cell C22 before you copy it by selecting the appropriate cells
in column E for the category and viewing the AutoCalculate results in the Status bar.

- Copy the formula in cell C22 to complete the sales by category. Check results with AutoCalculate as
needed. Format the results as Currency with two decimal places.

- Calculate a total in cell C26.

- Type a fictitious shopper’s name in cell A1 followed by a comma and Order #1.

« Insertthe TODAY function in cell A2.

- Complete formatting on the sheet to relate and highlight sections of the data. You can change the
theme, set alignment, apply cell styles, build borders and fill, and more.

- Insert a footer that displays the file name in the right section.

- Set document properties to show your name as the author and a title of your choice.
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- Challenge Project 2-10

In this project, you create a workbook that calculates monthly payments for a loan at four possible inter-
est rates and different payback periods. You build the first layout and copy it to display four possible
scenarios in the worksheet.

[Student Learning Outcomes 21, 2.3, 2.5, 2.6]

File Needed: Challenge-02.xIsx (Student data files are available in the Library of your SIMnet account.)
Completed Project File Name: [your initials] Excel 2-10.xIsx

Open the Challenge-02.xIsx workbook from your student data files and save it as [your initials] Excel 2-10.
Modify your workbook according to the following guidelines:

- Enter main labels that identify the worksheet and your proposed purchase.

« Because you plan to copy the section, do not use range names.

- Fillin values for the loan amount, an interest rate, and the term. Include the percent sign when you
type the interest rate. For the term, use the number of years or the number of months.

« Use PMT to calculate the payment made at the beginning of the month (Type argument). If you set
months for the term, do not multiply the Nper argument by 12.

. Copy cells A1:D10 to start in cell A12. Set the row height for rows 12:13 to match rows 1:2.

« Select all the data and copy the cells to start in cell F1. Set the column widths to match the originals.
You should have four possible payment scenarios on the sheet.

- Edit each section to change the name of the purchase. Edit the loan amount, the term, and the rate
as needed to make sense for the purchase.

- Select cell A1 and note that this is a merged cell with a gradient fill. Select the corresponding cell for
one of the copied groups and open the Format Cells dialog box. On the Fill tab, click the Fill Effects
button and choose a different color gradient.

- Change the fill color for remaining groups so that each group has a different fill.

« Insertthe TODAY function in cell H24.

« Scale the sheet to fit a single page.

- Insert a footer that displays the file name in the right section.

. Set document properties to show your name as the author.

Source of screenshots Microsoft Office 365 (2021): Word, Excel, Access, PowerPoint.
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