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Chapter I: The Basics

Chapter I: The Basics

In this Chapter, you will learn how to turn this list of numbers:

X y
1.00 2.10
2.00 3.80
3.00 6.20
4.00 7.60
5.00 10.50
into this graph:
Data




Chapter I: The Basics

Entering Data

1) Open a New Blank Workbook in Excel, and enter the data into the workbook:

H ©- s Line Graph Linearxlsx - Excel ? B - 0O X
FILE HOME = INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW Sign in
-B-D X |Calibri -l - =B o  FE Conditional Formatting - =1

Eg- BT U- Ay ===H- [4 Format as Table -

Paste ST A A Number| & ' O/matas l@oe Cells  Editing
T - H-A- iz 3= - - [ cellstyles- - -

Clipboard = Fant Fu Alignment ] Styles ~
c7 - I 10.5 hd

A B C D E F G H I J -

1

2 X ¥

3 1 2.1

4 2 3.8

3 3 6.2

4] 4 7.6

7| s 10s]

8 -

Sheetl ) 4 3

READY B Pl -—F——+ 100%

Note that the x-values do not show the correct decimal places; even if you explicitly type “1.0”
into a cell, it will still display “1.” To fix this, go to the next step:

2) Select the data, and right-click on the selected data (ctrl-click for Mac). A menu will open;
click on the “Format Cells” option:

B2 - £ - .
Calibi ~|11 ~| A" 4" § -~ 95

A B C " H I J -

1
|
2 X ¥
3 1 2-_ Cx) Cut
4 2 3 Ea Copy
5 3 6. ‘B Paste Options:
6 Aq ?__‘ e
7 2 10.! 0
g Paste Special...
9 Insert...
10 Delete...
1 Clear Contents
12
13 & Quick Analysis
14 Filter k
15 Sort 3
16 [ F Insert Comment
17
18 Format Cells... «
19 Pick From Drop-down List... -
Sheetl (+ Define Mame... ] v

\.

READY AVERAGE: 4.5 -1 Pl -——+ 100%
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3) The following box will open. Under the Category menu, select “Number” and set the number
of decimal places to 2:

—
Format Cells M

MNumber |Aiignment | Font | Baorder | Fill I Protection

Category:

General | Sample

i

Currency

Accounting Decimal places: |2 =]
Date = P i '__75---'-”
Time [7] Use 1000 Separator ()
Percentage

Fraction Megative numbers:

Scientific 123410 -
Text ) 1234.10

Special [1234.10)

Custom [1234.10)

Mumber is used for general display of numbers. Currency and Accounting offer specialized
formatting for monetary value,

| ok || Ccancal |
A _ )

After clicking OK, the data should look like this:

H - &¢- = Line Graph Linear.xlsx - Excel ? H - O %X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in [:_
‘.El X 'm" ._5_11‘ :| f f ; o %Conditionﬂ Formatting ~ & %

e BB~ BT U~ A A== T Mumber @FormatasTable' Cells  Editing
v W - D A == - ¥ Cell Styles - - -

Clipboard Font ] Alignment 1 Styles -

B2 - F X ¥

A B C D E F G H 1 J =

1

2 | ® ¥

3 — 210

4 | 2.00 3.80

5 = 7

6 | 400 7.0

7] 5.00 10.50

] =] i

9

10

11

12

i = N bl
| Sheetl | & K| D

AVERAGE: 4.52 COUNT: 12 SUN: 4520 B




Chapter I: The Basics

B. Graphing Data

4) To make a graph, click on the “INSERT” tab at the top of the window (indicated by the orange
circle). Then select the data and click on the “Insert Scatter (X,Y) or Bubble Chart” option
(indicated by the red arrow):

H - Line Graph Linear.xlsx - Excel T EH - OB X
FILE HOME PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in
N = T B & [ =
- ¢ S -~ 2|2
Tables Illustrations Appsfor Recommended = ! PivotChart Power Sparklines Filters  Links  T[*
- ~ Office~  Chans 9~ k- e View - - -
Apps Charts ra Reports L
2 - £ . Insert Scatter ( Y) or Bubble Chart v
Use this chart type to show the
A B c D relationship between sets of values. 1 ] -
1 Click the arrow to see the different
2 X ¥ types of scatter and bubble charts
3 1.00 2.10 available and pause the pointer on
: : the icons to see a preview in your
4 2.00 3.80 document.
5 3.00 6.20
6 4.00 7.60
7 5.00 10.50
8 -

Sheetl +) 1 3
AVERAGE: 4,52 COUNT:12  SUM: 45.20 H M -——+ 100%

5) The following menu will open. Click on the highlighted option to make a graph (this makes a
graph where the data points are connected by lines).

H ©- @ s Line Graph Linear.xlsx - Excel T EH - O X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in 5
£ & ’ = B2 & ] = @ ||,
Tables Illustrations App;fﬂr Recommended b PivotChart  Power Sparklines Filters  Links Ti'
% % Office ~ Charts L R - View # b # |
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= a a o o )
Chart1 b ., _.i"*“'h' \ ] w
" Og & Pod b
A B C D H 1 1 fed
1| B e _
! e ——] ol Vol
s 1 WPl [«
3
4 | Bubble
5 | 12.00 _g, "] 9
& o Yo
- 10.00 . /'
g [ - |_ More Scatter Charts...
| 8.00
g 1
10] £.00
11 |
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]
=
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6) We are not done yet! Click on the graph, and a green “+” sign will appear next to the upper
right-hand corner of the graph. Click on the “+” sign and a menu will appear. Select the option

labeled “Axis Titles.” You can also drag the graph so that you can see your data:
EH %
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[ ErrorBars
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Axis Title
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7) Now rename the axis titles by clicking on them; the horizontal axis represents the column with
the x-values, and the vertical axis represents the column with the y-values. You can also change

the title for the graph by clicking on the chart title (indicated by the orange arrow):
H S-

e

Add Chart - Quick

it
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Change
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8) Your graph should now look like the following:

Data

Comment: Click on the graph. Your screen should look like this:

H - B Line Graph Linear.xlsx - Excel CHARTTOOLS 2?2 BH - 0O X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DESIGMN FORMAT Sign in

i Quick Layout ~

1% Add Chart Element = * - . . ; . . r
3 ., - '___,/ : / : / - @ " II

Change | - ' | e Switch Row/ Select Change Mave
Colors = Column Data  Chart Type Chart

Chart Layouts Chart Styles Data Type Location -

Chart1 - fe v
A B C D E F G H I J K L -
1
2 X Y
3 1.00 2.10 Dat
4 2.00 3.80 ata
5 3.00 6.20 12.00
6 4,00 7.60 10.00
7 5.00 10.50
8 .00
g > 6.00
10
11 4.00
12 2.00
13
14 0.00
15 0.00 1.00 2.00 3.00 4.00 5.00 6.00
16 *
17 -
Sheetl () 1 »

AVERAGE: 4,52 COUNT:12  SUM: 45,20 | M -—+—+ 100%

The x-axis of the graph represents the values in the highlighted purple box, and the y-axis
represents the values in the highlighted blue box. The column of numbers that correspond to
the x-axis should be to the left of the y-axis.
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Chapter 1I: Graphing Functions

In this chapter, you will learn how to turn this formula:

1 2
y = Ex + 0.1
Into this graph:
y as a function of x
14.00
12.00
10.00

0.00 1.00 2.00 3.00 4.00 5.00 600

ndependent Variable (x)
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Creating a Table

1) First, choose a set of values for x. For simplicity, use the values for x from Chapter I:

X
1.00
2.00
3.00
4.00
5.00

2) Next, open a New Blank Workbook in Excel, and enter the values into the workbook (you
should format the cells to get the right decimal places—see page 4):

H ©- B Line Graph Linear.xlsx - Excel ? H - O X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in

e B .’ I'F? - = k- I ;t: = &

Wb -

Tables Illustrations Apps for  Recommended PivotChart Power Sparklines Filters Links  T{»
- - Office - Charts @~ L2~ - View - -
Apps Charts ra Reports -~
Cc3 - e v
A B C D E F G H 1 J -
1
2 ¥
3 1.00| .l
4 2.00
5 3.00
6 4.00
7 5.00
8 -
Sheetl ® 4 »
READY EH M -——F——+ 100%

3) Click on the first cell in the “y” column (indicated by the green box in the picture above).
Then, find the Formula Bar (indicated by the big green arrow below), and click on it:

H ©- = Line Graph Linear.xlsx - Excel ?EH - 0O X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Signin

= - Tk = = )
B2 & 1 bl TN T

Tables Ilustrations Apps for  Recommended PivotChart Power Sparklines Filters Links  Ti+
M - Office Charts ™ - View M M M 1
Apps ra Reports ~
c3 - Fe v
Formula Bar
A B C D = F G H I J -
1
2 X
3 l.O'Dl .l
4 2.00
5 3.00
4] 4,00
7 5.00
8 -
Sheetl * ] 3
READY H M -—F—+ 100%

10
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€C__%

4) When entering a formula into Excel, you must begin by typing an sign. If you are given

the formula y = %xz + 0.1, you must translate it into a language (the syntax) that Excel

understands:
Your Formula: What You Type Into Excel’s Formula Bar:
1
y = Exz +0.1 =(1/2)*(x"2)+0.1

(13

The symbols “+”, “-”, and “/” indicate addition, subtraction, and division, respectively.
Multiplication, on the other hand, is indicated by the symbol “*” (so that A X B is typed A*B),
and exponentiation is indicated by the symbol “/” (so that x? is typed x/2).

When you type the formula into the formula bar, it should look like this:

H s Line Graph Linear.xlsx - Excel ?T EH - O %
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in
c?i} 11 % z| Conditional Formatting iil H
g~ B I U Format as Table
paste D _ Number ”“ Cells  Editing
Y, . Cell Styles - -
Clipboard Font Alignment Styles ~
SUM v x v & =(1/2)*(x"2)+0.1 v
A B C D E F G H I J -
1
2 X
3 1.00)={1/2)*(x 1
4 2.00
5 3.00
5] 4.00
7 5.00
g -
Sheetl (] [ 3

5) Press Enter (Return on Mac). Now your screen should look like:

H ©- s Line Graph Linear.xlsx - Excel ? B - O X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Signin
— - -
D ’ = - =%k u alal = @
D [ I ‘f? W - - I\ . I A . =
Tables lllustrations Appsfor Recommended ' ! PivotChart Power Sparklines Filters  Links  T|»
- - Office = Charts @~ Lo~ - View - - -
Apps Charts fa Reports Y
c4 - Jx v
A B C D E F G H I J -
1
2 X ¥
3 1.00” #NAME?
4 2.00
L ]
5 3.00
] 4.00
7 5.00
g -
Sheetl [ 3
READY i} M -———F——+ 100%

11
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€e, 9

6) There is no number in the cell, because we have not told Excel what “x” is.
Click on the cell where you entered the formula (indicated by the green arrow), then
highlight “x” (as indicated by the red arrow):

H ©- s Line Graph Linear.xlsx - Excel ? H - 8 X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WIEW Sign in
=INEIR = &/
Tables Ilustrations Apps for  Recommended PivotChart  FPower Sparklines Filters Links T{*
- - Office Charts - View - - -
Apps Chart Reparts ~
c3 - x ' 5 ={1/2)*(x"2}+0.1 hd
A B C D E F G H I J -
1
2 X
3 1.00 _fZ}*{x“Z}‘
4 2.00
3 3.00
& 4.00
7 5.00
g -
Sheetl ()] 4 3

7) Once “x” is highlighted, click on the first value of the x-column (indicated by the blue
arrow). The highlighted “x” should be replaced by the number of the cell (in this case, B3):

H ©- s Line Graph Linear.xlsx - Excel ? BH - B8 %
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in
=INEIR | = 0
Tables Illustrations Apps for | Recommended PivotChat  Power Sparklines Filters  Links  Ti»
M M Office Charts - View e M M
Apps Charts Reparts -
sSuM - x| =(1/2)*(B342)+0.1 A
A B C D E F G H I J -
1
2 X y
3 |* 1.001/2)*(83~2]
4 2.00
3 3.00
& 4.00
7 5.00
8 -

Sheetl [ »

POINT

12
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8) Press Enter (Return on Mac). Click on the cell where you entered the formula. Click on the
small green box in the lower right hand corner (indicated by the red arrow) and drag it down:

H ©- = Line Graph Linear.xlsx - Excel T EH - O X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in
I__{)‘-' ’ = [ I : M }li" | | alall E d
B . I? e & i g == 5 &
Tables Tllustrations Appsfor Recommended . " PivotChart  Power Sparklines Filters Links  Ti»
- - Office - Chats B~ ki~ - View - - -
Apps Charts ra Reports ~
c3 M | =(1/2)*(B3~2)+0.1 v
A B C D E F G H I J -
1
2 X
3 1.00 0.60 .
4 2.00
5 3.00
& 4,00
7 5.00
g -
Sheetl ()] 4 3

H M -———F—+ 100%

this is what it should look like when you drag the lower right corner down:

H ©- B Line Graph Linear.xlsx - Excel T EH - O X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WVIEW Sign in
r& ’ = M-S -%- o Ll @
E ] I 'f? '\!:}{3!: . .“ . r . I A . %
Tables Illustrations Appsfor  Recommended ) . i PivotChart Power Sparklines Filters Links  Ti»
- - Office = Charts B~ k- . View . - -
Apps Charts rn Reports Y
c3 M fe =(1/2)*(B3"2)+0.1 v
A B C D E F G H I J -
1
2 X
3 1.00 0.60)
4 2.00
5 3.00
6 4,00
7 5.00]
8 -
Sheetl ] 4 3

Drag outside selection to extend series or fill; drag inside to clear H M -—F——+ 100%

You should now have two columns of numbers, just like you did when plotting the data in
Chapter L.

13
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Graphing the Function

9) Click on the “INSERT” tab at the top of the window. Again, select the data and click on the
“Insert Scatter (X,Y) or Bubble Chart” option (as indicated by the red arrow):

H ©- s Line Graph Linear.xlsx - Excel T EH - O X%
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in

5 = - S-%- e sl = )
£ £ S 1% P I b= &

Tables Illustrations Apps for  Recommended . PivotChart  Power Sparklines Filters  Links  Ti»
- - Office = Charts D~ - ofmm . View - - -
Apps Charts s Reports ~
82 - £ . Insert Scatter (X, Y) or Bubble Chart -
Use this chart type to show the
A B c D relationship between sets of values. I ] -
1 Click the arrow to see the different
2 X y types of scatter and bubble charts
3 1.00 0.60 available and pause the pointer on
: : the icons to see a preview in your
4 2.00 2.10 decument.
5 3.00 4.60
6 4.00 8.10
7 5.000 12.60|™
8 -

Sheetl ()] 1 3

AVERAGE: 430 COUNT:12  SUM: 43.00 HH ]

10) As before, make the following selection (indicated by the red arrow):

H - @ = Line Graph Linear.xlsx - Excel ? H - 0O %X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Sign in X

~ - - = k- 25al zur Porany
® & o Nt M (B E 8] 4] |0

Tables Illustrations Appsfor Recommended : PivotChart Power Sparklines Filters Hypedink Tedt Symbols
= = Office~ Charts Dl - View = x = =
Apps Cha, Scatter 5 Links ~
Chart 3 - Fe L8 ' N hd
o ™ ! N
e"0y ] |
A B [ D H 1 J K L =
1 Qe O |
{ ™ a 3‘ ol
I L ) YA |
3| 1.00 Rl | |
I Bubhbi
4 | 2.00 s |
5 | 3.00 @ <9 |
1 ~® "]
6| ago| | M@ Oc |9¢ |
7| 5.00 | 1200 . |
P | I_ More Scatter Charts... |
g 10.00 |
10| 800 |
11 | |
| 6.00
12| |
13 4.00 |
14 |
I 200
15| |
15 | 0.00 |
17 0.00 1.00 200 3.00 4.00 5.00 6.00 |
18| =il
- I - |[=
| Sheetl | @ [«T Ll

AVERAGE: 430 COUNT:12  SUM: 43.00 H M -———+——+ 100%
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11) Again, add axis titles and rename them (see the bottom of page 6 for details):

H - &- = Line Graph Linear.xlsx - Excel CHaRTTOOLS 2 EH - O X
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DESIGN FORMAT Sign in F‘
LT Calibri (Body] ~ = = — =3 MNumber % Conditional Formatting E‘“Inzeﬂ - > 2T

. D Eg~- BT U~ A AN === $ - 9% »  [Z7Formatas Table Ex Delete ~  [¥]- d-
aste . e
- ~ ] DA~ &= 3= | & G0 28 57 Cell Styles B Format - & -

Clipboard Font Ma Alignment Mumber Styles Cells Editing -

Chart 3 - i v

A B C D E F G H I J K L [+]

1

2 X Y

3 1.00 0.60

4 2 —_10 y as a function of x

5 3.00 4.60

14.00 4

6 4.00 8.10 -

7 5.00 12.60 1200

g 10.00

g _ BoO

10 z
11 6.00
12 4.00
13 200
14
0.00
15 0.00 100 200 3.00 400 500 6.00
16 Independent Variable (x)
17
18 N
19 -

Sheetl @ [ | [

AVERAGE: 430 COUNT:12 SUM: 43.00

12) Your graph should look like the following:

y as a function of x
14.00

12.00
10.00

8.00

i)

6.00
4.00
2.00

0.00
0.00 1.00 2.00 3.00 4.00 5.00 &.00

Independent Variahle (x)

15



Chapter III: Multiple Sets of Data in a Single Graph

Suppose you are given two sets of data with the same independent variable (x is the independent

variable here):

X y (experiment)
1.00 2.10
2.00 3.80
3.00 6.20
4.00 7.60
5.00 10.50

X y (theory)
1.00 2.00
2.00 4.00
3.00 6.00
4.00 8.00
5.00 10.00

This chapter will teach you how to take the two sets of data above and turn it into this graph:

uuuuu

Theory vs. Experiment

—a— yitheony)

—a— Y[ Expt.)

16

6.00
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Entering Data

1) Open a New Blank Workbook in Excel, and enter the values into the workbook (again,

2)

format the cells to get the right decimal places—see page 4):

H ©- s Bookl - Excel TEH - O X
FILE HOME ~ INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW Sign in
-H-D X | Calibri o E=a B o  [FZ Conditional Farmatting - B M

Em~ B I U - Ly === - 7] -

Paste U-lAa|=== Number  L&? Format as Table Cells  Editing
. W - DA~ == B - [ cell styles - . .

Clipboard Font P Alignment P Styles -~
D7 - f || 10.5 v

A B C D E F G H I J -

1

2 X yl(theory) ylexpt.)

3 1.00 2.00 2.10

4 2.00 4.00 3.80

5 3.00 6.00 6.20

6 4,00 8.00 7.60

7| 500 1000  10.50]

8 b

Sheetl () 1 v

READY B f -—F—+ 100%

If you wish, you may resize the columns by clicking the lines in between the column titles
(labeled by A, B, C, D, ...) at the top of the spreadsheet. By the way, “expt.” is a common

abbreviation for “experiment.”

Select the data (make sure to include the row containing the labels “x”,
“y(expt.)”), click the insert tab, and pick the following options (indicated by the yellow & red

arrows):
E & - E Bookl - Excel ?
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
) ’ s i-Z-%k- e el | =
D . I ? 1:;{!( - ‘\ - r - I Bl .
Tables llustrations Appsfor  Recommended : i PivotChart Power Sparklines Filters
. . Office - Charts B~ a-dfm View - .
Apps Cha Scatter 5
P .
B2 - B || x P " N R
- Oy & Qo I~
A B C D H 1
: e |
2 X y(theory) y(expt.) Pars) 4
3 1.00 2.00 2.10 Bubbl
4 2.00 4.00 s.80] UUC
5 3.00 6.00 6.20 o, "R
& 4.00 2.00 760 |“YO 99
7 500 1000 10.50| .
5 5 |_ More Scatter Charts...
(-B. 4

Sheetl

AVERAGE: 5.01

COUNT: 18

SUM: 75.20

H B
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Links

-

“y (theory)”, and

o x
Sign in

T+
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Your screen should now look like (with the exception of the maroon circle):

EH®- -+ ook - Excel CHART TODLS 2 B - A %
HOWE TMSERT PAGE LAYOUT FORMULAS DAaTA REVIEW VIEW DESIGN FORMAT Signin

Add Chart Cuick | Change |- Switch Row/ Select  Change | Move
Elernent~ Layout= Colors~ = Column  Datz ChartType  Chart
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Chart 2 x| % Fe ¥
[ oA ol B ] NG b B ) B L L@ We g X ) 4 | ke p 0 M0 ) N
1 |
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3 | 100 2.00 2.10 Chart Title
4| 200 4.00 3.80 120d
5| 3.00 6.00 6.20 10.00 A
6 | 4.00 8.00 7.60 /
7| sool 1000 1050 &0 >
8| 600
9
0| 440
1) 200 -~
12|
13 | oon
—-} oo 100 2 400 500 600
14| =
15 |
15 | - :
Sheetl @® 1]

READY AVERAGE 50 COUNT 18 SUM: 75,20 BH E M -——+ 0%

The legend is circled in maroon. This tells you which line corresponds to which column. This
is why it is important to select the column labels, as instructed earlier.

3) Finally, add axis titles, rename them, and rename the graph title (see the bottom of page 6 for

details):
BH S ¢ - Book! - Excel CHART TOOLS 2 -0 x
HOME  INSERT  PAGELAVOUT  FORMULAS  DATA  REVEW  VIEW | DESIGN  FORMAT sanin L0
= TH; = - - " " =]
i =i ] Ty sl B | e cERE:
M O | o || 5 i | Hy oMo (@
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Berment~ Layout - Colors~ = : L Column Date  ChartType  Chart
Chart Layouts Chart Stylec Data Type Location m~
Chart2 x| i 5 -
a & C D E F G H t 1 13 L M N [=]
I |
2 ® y[theory) ylexpt.}
3 | 1.00 2.00 210
4| 2.00 4.00 380 12
5 | 3.00 6.00 5.20 1000
& | 00 .00 7.60 200
7 5.00 10.00 10.50
== = 500
o
g | am
10| 200
1 Q.00
12 | 0on 100 200 30 4.00 500 .00
13| X
14
15| —e—yitheory] —e—ylept)
16 |
Sheetl (&3] 1
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Chapter 1I1: Multiple Sets of Data in a Single Graph
4) Your graph should now look like:

Theory vs. Experiment
12.00
10.00

B.00
4.00
2.00

.00 I ! I
0.00 1.00 2.00 3.00 4.00 5.00

—a— yitheory] —a—y(expt.)
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