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Excel has built-in features that you can use to display your
calibration data and calculate a line-of-best-fit. This can be helpful
when you are writing a chemistry lab report or programming a
correction factor into a piece of equipment.

In this article, we'll look at how to use Excel to create a chart, plot a
linear calibration curve, display the calibration curve’s formula, and
then set up simple formulas with the SLOPE and INTERCEPT
functions to use the calibration equation in Excel.
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What is a Calibration Curve and How is
Excel Useful When Creating One?

To perform a calibration, you compare the readings of a device
(like the temperature that a thermometer displays) to known values
called standards (like the freezing and boiling points of water).
This lets you create a series of data pairs that you'll then use to
develop a calibration curve.

A two-point calibration of a thermometer using the freezing and
boiling points of water would have two data pairs: one from when
the thermometer is placed in ice water (32°F or 0°C) and one in
boiling water (212°F or 100°C). When you plot those two data pairs
as points and draw a line between them (the calibration curve),
then assuming the response of the thermometer is linear, you
could pick any point on the line that corresponds to the value the
thermometer displays, and you could find the corresponding “true”
temperature.

So, the line is essentially filling in the information between the two
known points for you so that you can be reasonably certain when
estimating the actual temperature when the thermometer is
reading 57.2 degrees, but when you have never measured a
“standard” that corresponds to that reading.

Excel has features that allow you to plot the data pairs graphically
in a chart, add a trendline (calibration curve), and display the
calibration curve’s equation on the chart. This is useful for a visual
display, but you can also calculate the formula of the line using
Excel's SLOPE and INTERCEPT functions. When you enter these
values into simple formulas, you will be able to automatically
calculate the “true” value based on any measurement.
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Let's Look at an Example

For this example, we will develop a calibration curve from a series
of ten data pairs, each consisting of an X-value and a Y-value. The
X-values will be our “standards,” and they could represent anything
from the concentration of a chemical solution we are measuring
using a scientific instrument to the input variable of a program that
controls a marble launching machine.

The Y-values will be the “responses,” and they would represent the
reading the instrument provided when measuring each chemical
solution or the measured distance of how far away from the
launcher the marble landed using each input value.

After we graphically depict the calibration curve, we will use the
SLOPE and INTERCEPT functions to calculate the calibration line’s
formula and determine the concentration of an “unknown”
chemical solution based on the instrument’s reading or decide
what input we should give the program so that the marble lands a
certain distance away from the launcher.

Step One: Create Your Chart

Our simple example spreadsheet consists of two columns: X-Value
and Y-Value.

A B C D E F G H | J
X-Value [Y-Value
1.04
1.95
3.06
4.04

4.66
3.08
6.91
8.74
9.78
10.14
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Let's start by selecting the data to plot in the chart.

First, select the ‘X-Value’ column cells.

_ A B C D E F G H | J
1
2 ¥-Value [Y-Value
3 1 1.04
4 2 1.95
5 3 3.06
6 4 4.04
Fa 5 4.66
8 6 5.58
g 7 6.91
10 8 B8.74
11 9 9.78
12 10 10.14
13
14
15
16

Now press the Ctrl key and then click the Y-Value column cells.

A B C D E F G H | ]

=

2 X-Value [¥-Value |
3 1 1.04
4 2 1.95
5 3 3.06
& 4 4.04
7 5 4.66
8 6 5.58
9 7 6.91
10 8 8.74
11 9 9.78
12 10 10.14
13

14

15

16

Go to the “Insert” tab.

Home Draw Page Layout Formulas Data Review View Developer Add-ins

E"? D ’__lt: E@L Q;Z?‘ 'k-j @ B B Get Add-ins

; : &4 Screenshot ~ 5
Recommended Table Pictures Online Shapes |cons 3D aMyAdd—ins . Bing Pe
PivotTables Pictures - Maodels = Maps Gr
Tables INustrations Add-ins

Navigate to the “Charts” menu and select the first option in the
“Scatter” drop-down.
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L | | |
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A chart will appear containing the data points from the two
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columns.
A B N IND E F G H
1
2 | X-Value [¥-value o © . o
= 5 i Chart Title '
4| 2|  1es| |12
5 3 2.06
6 | 4 apa| | 1° o *
7 | s|  ases| | , ’
8 | 6 5.58 & o &
5 7 6.91 Y 5 5
10| 8 8.74 =z
11| 9 9.78| | * *
12 10l 1014 ?
13" 2 L]
B [ ]
14 5
e ] 2 4 5] 2 10 12
16 | O O O

Select the series by clicking on one of the blue points. Once

selected, Excel outlines the points will be outlined.
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A B c D F G H I J

1

| - o
2 | X-Value [¥-value Q n - it] T b
| i i Chart Title —
4| 2 1.95 | 12 | |
5 | 3 2.06 % —
6 | 4l  ao4| |V *® ||
8 6 5.58

| %®
9 | 7 691 7 s 5 ?
10 8 8.74 %
11 9 9.78| | ¢ %
12| 10l 10a4] | %
13|
14_ i
15_ 4 5] 2 10 12
16 o o 1%

Right-click one of the points and then select the “Add Trendline”

option.
A B C D F G H | | J
1
3 O O T
2 ¥-Value |¥-Value i - . ? =
i Chart Title L=
3 | at 1.04 L—,$
5 £ L2 1 & | Series |
5 3 3.06 Fill  Outline
6 4 4.04 19 e | (|
=l ¥ | |
7| 5 4.66 8 Delete
8 3] 5.58
5 *® [ 2 :
9| 7 6.01 (o] . 3 Resetto Match Style
10 8 874 % ® 1.1 Change Series Chart Type..
11| 9 9.78| | ¢ % Select Data...
12 0] 10a4] | %
13 Add Data Label
14_ o c ata Labels
15 i * Add Trendline...
16_ o O }J Format Data Series...

A straight line will appear on the chart.
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s B C D E F G H I J
1 -
2 | X-Value [¥-value h it] [ |
: i i Chart Title .
4| 7 1.95| | 12 ||
5 3 3.06| e |
6 | a a04| | 1° L2 W
7 5 a66| | b
8 | 6 5.58( | ol
g 7 691 T 6

Aok b4

10| 8 87| | 8
1 g 9.78| | ¢ e
12 0 1014 | o

| -
13 o
14_ i
e 0 2 4 5] 2 10 12
16 |

On the right side of the screen, the “Format Trendline” menu will
appear. Check the boxes next to “Display Equation on chart” and
“Display R-squared value on chart.” The R-squared value is a
statistic that tells you how closely the line fits the data. The best
R-squared value is 1.000, which means every data point touches
the line. As the differences between the data points and the line
grow, the r-squared value drops, with 0.000 being the lowest
possible value.
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Format Trendline O

Trendline Options ¥
IR ||

4 Trendline Options
Exponential

® |inear
Logarithmic
Polynomial Order

Fower

; Moving
N Average

Trendline Mame

® Aytomatic Linear (Series1)
Customn
Faorecast
Forward 0.0 period
Bacloward 0.0 period:

Set Intercept

* +| Display Equation on chart
* +| Display R-squared value on chart

The equation and R-squared statistic of the trendline will appear on
the chart. Note that the correlation of the data is very good in our
example, with an R-squared value of 0.988.

The equation is in the form “Y = Mx + B,” where M is the slope and
B is the y-axis intercept of the straight line.
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] A B C
1 {
2 | ¥-Value |[¥-Value
3 | 1 1.04
4 | 2 1.95
5 | 3 2.06
6 | 4 4.04
7| 5 4.66
8 | 6 5.58| |
9 | 7 6.91| T
10| 8 8.74
11 9 9.78
12 | 10 10.14
13|
14|
15 |
16 |

e
Chart Title

y=10584x-0.2313

RT=0.088 ¢ -
e

10

12

Now that the calibration is complete, let's work on customizing the

chart by editing the title and adding axis titles.

To change the chart title, click on it to select the text.

A B C
1]
2 | X-Value [¥-Value
2 | 1 1.04
4 | 2 1.95
5 | 3 3.06
6 | 4 4.04
7] 5 4.66
8 | 6 5.58| |
g | 7 6.91| T
10| 8 8.74
11 9 9.78
12 10 10.14
13|
14|
15 |
16 |

12

10

F G H
FoS— —
Chart Title
o o]
y=10584x-0.2313
R*=0.588 ¢ .
e

10

12

Now type in a new title that describes the chart.
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A B C D G
1
1 et
2 X-Value [¥-value Q ?C it t_“' E o o
| i Calibration Curve
3 | 1 1.04 i %
4 | 2 1.95| | 12
3 3 3.06 y=1.0584x-0.2313
6 | a apal |19 R*=0388 ¢
7| 5 4.66) | | vl
8 | & 5.58 p
g | 7 691 7 i o
10 | g 2.74 r
11 | 9 9.78| | ¢ -
12 | 10| 1014 | o
13|
14| 4
15 4 6 8 10 12
16 o O o

To add titles to the x-axis and y-axis, first, navigate to Chart Tools >

Design.

Developer Add-ins

Help

Mumber

Team

Chart Toals

Q Tell me what you want to do

Farmat

Click the “Add a Chart Element” drop-down.
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File Home Insert Draw Page Layout

Add Chartf Quick Change
Elerment ~QLayout~ | Colors=©
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Formulas Data Review View

Developer

Chart Layouts Chart Styles

Chart1 T F
a | B | ¢ | b | e s e 4

1
2 | X-Value [Y-Value L . O 3 = .
3 | 1 S Calibration Curve L
4| 2|  1ss| |12 | |
5 3 3.06 ¥ =1.0584x - 0.2313 I
6 | i am| |10 R*=0.088 ’__,--‘0 Y
7| 5 4.66| | | bl S
8 | 6 5.58 S S &
9 7 6.91| T & i
10 | 8 8.74 e
1] 9| o7l | * -
12| 10l 1044 | -
13 L
14 | 5
15_ 0 4 & 8 10 12
1A & O 8]

Home Insert Draw Page Layout

Add Chart ick Change
Element = ut* | Colors~F

Formulas Data Review

Developer

ih  Axes 3 Chart Styles
Idh  Auis Titles »
— hﬂj]] Primary Horizontal
dh  Chart Title » s
< F G H
ik 13 | | | | |
ERTEsi s ﬂhﬂm Primary Vertical
3 O O + X
Wi Error Bars , More Axis Title Options... Calibration Curve L
i Gridlines r 2 1295 12 ||
g Legend y 3 3.06 ¥=1.0584x - 0.2313 I
» 10 R2=0.988 o .- ®
3 , 4.04 .. :Y:
y 5 4.66 ..
| Irendline v B G 8 -
' v iz 691 ¢ e o
6
10 8 8.74 Lt W
-
11| ) 9.78 s »
12| L 10 10.14 ,
13| 3 e
14 .
15 | i
16 & O O

An axis title will appear.
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File Home Insert Draw Page Layout Formulas Data Review View
B s | se|: = |:7= =
Add Chart Quick Change | - : :
Elerment = Layout= | Colors=
Chart Layouts Chart Styles
Chart 1 T Fe
A B C D E F G H | ]
1
2 | ¥-Value [¥-Value Q . O 3 e .
= 3 i Calibration Curve LS
4 | 2 1.95| |12 . ‘_).J.
5 3 3.06 ¥=1.0584x-0.2313 —
5 | a .01 10 R*=0.088 3._.--' Y
7 | 5 466 4 ¥, il
8 | 6 5.58 il
9 | 7 691 7 6 — Q
10 | 8 8.74 s
1] 9| 978 | * e
12 | 10 10.14 3 ....--".
13 .-
14 | 0
15 |
T O 8]

To rename the axis title, first, select the text, and then type in a new

title.
File Home Insert Draw Page Layout Formulas Data Review View
8] =i - : -

| -'I- il e | = . T3 . T
Add Chart Quick Change | - : :
Elerment = Layout= | Colors=

Chart Layouts Chart Styles
Chart 1 T Fe

A B C D E F G H | ]

1

- C\ 's" q
2 | ¥-Value [¥-Value i lib U b
3 | 1 1.04 Calibration Curve
4 | 2 195 | 12
5 3 3.06 y=10584x-0.2313

| 2 .
6 a .04 10 R*=0.988 .
7 | 5 466 4 b
8 | 6 5.58 o
9 | 7 691 7 6 & Q
10 | 8 8.74 .
1] 9| 978 | * -
12 10 10.14

| 2 -
13 | e
14 (I S —
15| X-Valud
T O O 8]

Now, head to Axis Titles > Primary Vertical.
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Insert Draw Page Layout Formulas

L]
8] s
| -'I- il e | =
Add Chart Quick Change | -
Element = Layout~ | Colors~
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Data Review View

Developer

ih  Axes 3 Chart Styles
Idh  Axis Titles 3
— hﬂj]] Primary Horizontal
dh  Chart Title » =
< F G H J
Hi c » | | |
i DataLabels Uhﬂﬂ] Primary Vertical «
3 L O
@ Error Bars , More Axis Title Options... Calibration Curve
i Gridlines » (2 1.95 12
3 3.06 ¥ =1.0584x - 0.2313
@~ Legend g a .01 10 R*=02988 ¢ .~ ¥
: i gk
ot ’ 5 4.06 8
| Trendline ' e 2 -
' ' 7 691 9 6 Q
: s
10 8 2.74 g
1] 9| 978 | * -
12 10 10.14
=1 2 .
13 .
14 (I S —
15| el
15| [o! O ']

An axis title will appear.

File Home Insert Draw Page Layout Formulas

L]
8] s
| -'I- il e | =
Add Chart Quick Change | -
Elerment = Layout= | Colors=

Data Review View

Developer

Chart Layouts Chart Styles

Chart1 T I
Al e e e [ E e e |

1
2 | X-Value [Y-Value 7 : O 7 s '
3| 1 1.04 Calibration Curve L2
4 | 2 1.95 12 |
5 3 3.06 y=1.0584x - 0.2313 —
6 | a .04 10 R*=0.988 3_,.--‘ Tl
7 | 5 4.66 a2 o
8 | 6 5.58 u &
9 | 7 691 7| & e o
10 | g 2.74 < ey
11| 9 9.78
12 | 10 10.14 i - ’
13 | o
14 o
15_ X-Value
1A & O 8]

Rename this title by selecting the text and typing in a new title.
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File Home Insert Draw Page Layout

L]
8] =
| -'I- il 0 |: =
Add Chart Quick Change | -
Elerment = Layout= | Colors=
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Formulas Data Review View

Chart Layouts Chart Styles
Chart1 T I
g e E E | s | H | | L
1
— C\ e q
2 | ¥-Value [¥-Value i lib U b
3 | 1 1.04 Calibration Curve
4 | 2 1.95 12
5 3 3.06 y = 1.0584x - 0.2313
| 10 . -
6 a 4.04 R*=0.988 .
7 | 5 4.66 b
a 6 5.58 e
9 7 6.91 o
| 2 e
10 | 8 8.74 e
11 9 9.78 .‘,.--'
12 10 10.14
| 2 -
13 .-
14 0
15-' X-Value
1A & O 8]
Your chart is now complete.
File Home Insert Draw Page Layout Formulas Data Review View Developer
& - - s
[ & Cut Calibri -1 AN | FS=2 & | ®WaepTen
Emy Copy - S
Pa'ste Pl B I U~ - D A | === £=23= Merge & Center ~
Clipboard 1 Font L Alignment Pl
518 T I
A B C D E F G H | J
1 -
2 | ¥-Value [¥-Value librati
3 | 1 1.04 Calibration Curve
4 | 2 1.95 12
5 3 3.06 y=1.0584x+0.2313
| 10 . -
6 a 4.04 R*=0.988 .
7 | 5 4.66 . b
g | 6 5.58 3 .
9 | 7 6.91 R =%
10| 8 8.74 = e
1 9| 978 : o
12 10 10.14
| 2 -
13 .-
14 0
15-' X-Value
156

Step Two: Calculate the Line Equation and

R-Squared Statistic
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Now let's calculate the line equation and R-squared statistic using
Excel’s built-in SLOPE, INTERCEPT, and CORREL functions.

To our sheet (in row 14) we've added titles for those three
functions. We'll perform the actual calculations in the cells beneath

those titles.

First, we will calculate the SLOPE. Select cell A15.

A B C D E F G H | ]
1
2 | ¥-Value |[Y-Value librati
3 i 1.04 Calibration Curve
4 2 1.95 12
3 3 3.06 y = 1.0584x - 0.2313
i R*=0988 o, ®
& | 4 4.04 1
7 5 4.66 B
o .
8 | & 5.58 o
g 7 6.91 T w7
10 g8 8.74 4 >
11 9 9.78 ; "o
L
12 | 10 10.14 -
13 0
14 [slope intercept r-squared 0 2 4 6 8 10 12
I ¥-Walue
15 |
1 ]
16

Navigate to Formulas > More Functions > Statistical > SLOPE.

Home Insert Draw Page Layout Data Review View Developer Add-ins
§ 1 1 = (=] Define Name -
2 3B | TE R @& S:

AutoSum Recently Financial Logical Text Date & Lookup & Math & Name
= Used ~ = = ~  Time~ Reference~ Trig~ |Functions=] | Manager [ Create from Seleq

Function Library [ 8 » RAMK.AVG
. £ I_'ﬂ Engineering RAMNK.EQ
I, Cube 4 RSQ
B C D E F :
© Information » SKEW
X-Value |Y-Value IR, Compatibility » SKEW.P
& 7= Calibration Cur B web » SLOPE
2 1.95 12 SMALL
y=10584x-0.2313
3 3.06 10 RO iy | STANDARDIZE
a 4.04 . :
. o g STDEV.P
= P u . STDEV.S
- 6.91 z - STDEVA
8 8.74 4 .ﬂ,.-" STDEVPA
9 9.78 3 e STEYX
10 10.14 o ey

The Function Arguments window pops up. In the “Known_ys" field,
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select or type in the Y-Value column cells.

A B C D E F G H | il
1 1
2 X-Value [¥-value Calibrati C
T R e alipration Curve
1
3 | 1: 1.04]
4 | 21 195 12
5 3: 3.DG: Function Argumnents
1 1
3 al 4.041
| i I SLOPE
Fi 5: 4.66:
1 Known_ys |C3:C12 A0 = {1.04
1
8 | 6: 5.58;
g 7! 6.91} Known_xs ] -
1 1
10 | 8 874 =
11 9: g_?g: Returns the slope of the linear regression line through the given data point|
1 I
12 | 101 ___1_0_-1_4JI Known_ys is an array or cell range of numeric
13 numbers or names, arrays, or refere
14 slo?e intercept r-squared
15 _3:C12} & Formula result =
16
1 Heln an this funcinn

In the “Known_xs" field, select or type in the X-Value column cells.
The order of the ‘'Known_ys’ and ‘Known_xs' fields matters in the

SLOPE function.
A B C D E E G H | .
1 1
2 | ¥-Value [¥-Value Calibrat C
3| I 1= 1.04 alibration Curve
4 | | 2 1.95 12
5 : 3: 3.06 Function Arguments
1 I 1
6 1 L] 4.04
1 I 1 SLOPE
i : 5: 4.66
| - +| = {104
a - : 6: 5.53 | Known_ys |C3:C12 * {1.04;
g | 7! 6.91 Known_xs |B3:B12 il [ =i
| I
10| : s 874 = 1.08)
11 : 91 9.78 Returns the slope of the linear regression line through the given data point|
1 1
12 | I_ _____ ]_-U"| 10.14 Known_xs is the set of independent data poin|
13 arrays, or references that contain n
14 |slope intercept r-squared
15 |_312} _l Formula result = 1.058424242
16
1 Haln an thic funinn

Click “OK.” The final formula in the formula bar should look like
this:

=SLOPE(C3:C12,B3:B12)

Note that the value returned by the SLOPE function in cell A15
matches the value displayed on the chart.
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y=1.0584x - 0.2313
R*=0988 w.~ %

[
_-'-..‘.
R
.-.II
.-.I.I
4 ] B 10
X-Value

A B C D E

1 -
2 | K-Value [¥-value librati
3 | i o Calibration Curve
4 | 2 1.95 2
5 | 3 3.06 i
6 | a 4.04
[ 5 4.66 8

m o
a8 6 5.58 3

J m 6
9 | 7 6.91 T
10 8 8.74 4
11 9 9.78 3 "

5 |
12 | 10 10.14 o
13 | g
14 |slope intercept r-squared G :
15 1.058424' .I
16 |

12

Next, select cell B15 and then navigate to Formulas > More

Functions > Statistical > INTERCEPT.

Home Insert Draw Page Layout

View Developer Add-ins

= (=] Define Mame -
> B EEECE R BE]| SC
AutoSum Recently Financial Logical Text Date & Lookup & Math & Mare Name
e Used - = - ~  Time~ Reference~ Trig~ |Functions <] | Manager [ Create from Seleq
Function Library [ 8 cal » GALSS
- A R Engineering » GEOMEAN
IR Cube » GROWTH
E C D E F G .
© Information » HARMEAN
Y-Value |Y-Value P Compatibility » HYPGEOM.DIST
= wem Calibration Cur |, web » ——
2 1.95 12 KURT
y=1.0584x-0.2313
: 05 10 P — LARGE
4 4.04 il
5 1.66 8 LIMEST
6 ss8 3 _ - LOGEST
=
7 691 I 4 LOGNORM.DIST
8 8.74 : = LOGNORM.INV
9 9.78 . e S
10 10.14 -

The Function Arguments window pops up. Select or type in the
Y-Value column cells for the “Known_ys" field.
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A B C D E F G H | bl

1 1
2 | K-Value [¥-value librati
3] 1l .04l Calibration Curve
4| 2f 195 i
5 3= 3.DG= Function Arguments

1 1 1
e | at 4-D4= INTERCEPT

1

2 5: 4.661 Known_ys | C3:C12 4 = 14
) | 6: 558: Known_xs ol
g 71 6.91)

| H =
10 81 8.74| =

1 : ] Calculates the point at which a line will intersect the y-axis by using a best-fi
1] 9. 9'?E‘= the known x-values and y-values,

1 1

= 1 —ml———];D—':El-l Known_ys is the dependent set of observation
i3 | names, arrays, or references that con|
14 |slope intercept r-squared
15| 1.058424]) l
16 - Formula result =

Select or type in the X-Value column cells for the “Known_xs" field.
The order of the ‘Known_ys’ and ‘Known_xs' fields also matters in
the INTERCEPT function.

A B C D E E G H | .

1 1
2 | ¥-Value [¥-Value Calibrat C
3 | : 1: 1.04 alibration Curve
4 : 2 1.95 =
5 | I 3i 3.06 Function Arguments

| 1
& | I 4 4.04 INTERCEFT

1
7| ! 5: 4.66 Known_ys |C3:C12 2 =1
1

8 | 1 6: 5.58 Known_xs |B:B12] | = 12
9| : ?’: 6.91
10 H gl 8.74 = 023

| I : Calculates the point at which a line will intersect the y-axis by using a best-fi
n | : 9| 3.78 the known x-values and y-values.,

1
1 1 .

iz 1 | B L —D a0t Known_ys isthe dependent set of observation
il | names, arrays, of references that con|
14 |slope intercept r-squared
‘ISl 1.058424|,B3:B12)
16 - Formula result = -0.231333333

Click “OK.” The final formula in the formula bar should look like
this:

=INTERCEPT(C3:C12,B3:B12)

Note that the value returned by the INTERCEPT function matches
the y-intercept displayed in the chart.
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A B £ D E F G H | 3

1 .
2 ¥-Value [¥-Value . .
3 | 1 1.04 Calibration Curve
4 2 1.95 12
3 3 3.06 y=10584x - 0.2313
6 | a — 10 R*=0988 @, ®
7 5 4.66 B

| . =
8 | & 5.58 o
9 | 7 6.91 z e .
10 8 8.74 4 -
11 9 9.78 ; "o

1 >
12 | 10 10.14 -
13| 0
14 |slope intercept r-squared 4 2 4 & 8 10 12
15| 1.058424 -0.23133' _| X-Value
16

Next, select cell C15 and navigate to Formulas > More Functions >
Statistical > CORREL.

Home

2

-

Insert Draw Page Layout Data
o EECE R &

AutoSum Recently Financial Logical Text Date & Lookup & Math &

Function Library

Review

Used - 7 = ~  Time~ Reference~ Trig~ |Eunctions~

7 [aomoa]

View

Developer Add-ins

= (=IDefine Name -
=

Name

Manager

3

B Engineering  »

© Information »

I Compatibility »

v Fe
L!, Cube
B C D E E
X-Walue |Y-Value Calibrati &
= wem alibration Cur ji, web
2 1.95 12
3 3.06 y= 1.0584x - 0.2313
10 R*=0.985 &.-®
4 4.04 iy
5 4.66 8
6 ss8 3 _ e
7 .91 2 __.I__.-o
g 8.74 4 e
9 9.78 . e
-
10 10.14 e

|'E|l Create from Seleq

CHISCLINY
CHISCLIMNV.RT
CHISC.TEST
CONFIDENCE.N
CONFIDENCE.T
COUNT
COUNTA
COUNTEBLANK
COUNTIF
COUNTIFS
COVARIANCE.P
COVARIANCE.S

e

The Function Arguments window pops up. Select or type in either
of the two cell ranges for the “Array1” field. Unlike SLOPE and
INTERCEPT, the order does not affect the result of the CORREL
function.
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_ A B £ D E F G H | il
1 1
2 | X-Value [¥-value librati
3 | r i o Calibration Curve
4| i A 195 12
5| ! 3] 3.06 Function Arguments
3 ! a a0
i ! i CORREL
7| 1 5: 4.66 =
5 | I 6: 553 Arrayl | B3:B12 *1 = 1z
g i 7l 6.91 iy t -
| 1
10| ! 8 8.74 =
11 : 9: 9.78 Returns the correlation coefficient between two data sets.
1 1
1] _____1l0 10.14 Arrayl is a cell range of values. The values s
13 or references that contain numbers.
14 |slope intercept r-sguared
15 | 1.058424 -0.23133|B3:812} ‘l ErTTUIS Teeril =
16
1 Heln nn this fundinn
. " n
Select or type in the other of the two cell ranges for the “Array2
field.
A B & D E F G H I 1
1 1
2 | ¥-Value [¥-Value -
3 | 1 104! Calibration Curve
4| 2l 195 12
3| 3: 3.06! Function Arguments
6 4 aom
| 1 1 CORREL
7 5: 4.66:
i Arrayl |B3:EB12 2| = 1
8 | 6] 558
9 | 7! 5_915 Array? | C3:C12| + = {104
10| 8| 8.741 = 099
11 9: 5_?8: Returns the correlation coefficient between two data sets.
1 I
12 | 1ot ___]-_["_]-_4]' Array1 is a cell range of values. The values s
13 or references that contain numbers.
14 |slope intercept r-sguared
15' 1058424 -0.23133):C12) | Formula result = 0.993982606
16
1 Haln an thic funtion

Click “OK.” The formula should look like this in the formula bar:
=CORREL(B3:B12,C3:€12)
Note that the value returned by the CORREL function does not

match the “r-squared” value on the chart. The CORREL function
returns “R,” so we must square it to calculate “R-squared.”
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A B £ D E F G 0 | ;
1
2 | X-Value [¥-Value librati
3 1 1.04 Calibration Curve
4| 2 1.95 12
E] 3 3.06 v =1.0584x - 0.2313
i R*=0988 .~®
& | 4 4.04 1
7 5 4.66 8
o _.
8 | & 5.58 o
g 7 6.91 T w7
10 8 8.74 4 -
11 9 9.78 ; "o
>
12 10 10.14 -
13 0
14 |slope intercept r-squared 4 2 4 & 8 10 12
15| 1.058424 -0.23133| 0.9939331 X-Value
16

Click inside the Function Bar and add “*2” to the end of the formula
to square the value returned by the CORREL function. The
completed formula should now look like this:

=CORREL(B3:B12,C3:C12)"2

Press Enter.

File Home Insert Draw Page Layout Farmulas Data Review View Developer
3{, Cut
E@ Copy ~
B

Clipboard ra Font Alignment
CORREL - X « £ || =CORREL{B3:B12,C3:C12)"2)

A B LB D E F G H J
1
2 X-Value [Y-Value librati
3 1 Lod Calibration Curve
4 2 1.95 1
5 3 3.06 y=10584x-0.2313

10 R*=09BE o
6 4 4.04 e
i 5 4.66 8
w .
8 B 58| | 2 .
] 7 6.91 7 o ]
10 3 8.74 4 =
1 9 9.78 , i
-

12 10| 10.14 S
13 o
14 |slope intercept r-squared 0 2 4 & 8 10 12
15| 1.058424 -0.23133| .| X¥alc
16

After changing the formula, the “R-squared” value now matches the
one displayed in the chart.
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A B L D E F G H
1
2 ¥-Value [¥-Value . .
3 1 T4 Calibration Curve
4 2 1.95 12
3 3 3.06 o y=1.0584x - 0.2313

o R*=03988 .~ ®
& 4 4.04 el
7 5 4.66 8
1] i,
8 6 5.58 = |
g 7 6.91 d __',..--'0
10 8 8.74 4 .
11 9 9.78 3 P
-
i 10 10.14 g
13 1]
) ) . 3

14 |slope intercept r-sguared 0 2 4 B B 10 12
15| 1.058424 -0.23133| 0.9330014201?10941 ¥-Value
16

Step Three: Set Up Formulas For Quickly
Calculating Values

Now we can use these values in simple formulas to determine the
concentration of that “unknown” solution or what input we should
enter into the code so that the marble flies a certain distance.

These steps will set up the formulas required for you to be able to
enter an X-value or a Y-value and get the corresponding value
based on the calibration curve.

I

D E E G H | J K E M

slope intercept |r-squared
1.058424| -0.23133 0.988

Enter X' to Solve for 'Y":

X entry:l |

Y result:

Enter "Y' to Solve for "X":

Y entry:l |

X result:

The equation of the line-of-best-fit is in the form “Y-value = SLOPE *
X-value + INTERCEPT," so solving for the “Y-value” is done by
multiplying the X-value and SLOPE and then adding the
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INTERCEPT.
b =E3*FO+F3
D E F G H | J K L M
slope |intercept r-sguared

1.058424| -0.23133 0.988

Enter "X' to Solve for 'Y":
X entry: 0
Y result:|+F3

Enter "Y' to Solve for "X":

Yentry:l —D.23133|

X result:

As an example, we put zero in as the X-value. The Y-value returned
should be equal to the INTERCEPT of the line of best fit. It
matches, so we know the formula is working correctly.

e =E3*F6+F3

D E E G H | J K E M

slope intercept |r-squared
1.058424| -0.23133 0.988

Enter X' to Solve for "Y'
X entry: 0
Y result:] -0.23133

Enter 'Y'to Solve for "X":

¥ en'tr\f:l —0.23133|

X result:

Solving for the X-value based on a Y-value is done by subtracting
the INTERCEPT from the Y-value and dividing the result by the
SLOPE:

X-value=(Y-value-INTERCEPT) /SLOPE
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fe || ={F10-F3)/E2
D E F G H | J K L M
slope intercept |r-squared

1.058424| -0.23133 0.988

Enter X' to Solve for 'Y":

X entry:l Dl

Y result: -0.23133

Enter "Y' to Solve for "X":
Y entry:] -0.23133
X result:|F3)/E3

As an example, we used the INTERCEPT as a Y-value. The X-value
returned should be equal to zero, but the value returned is
3.14934E-06. The value returned is not zero because we
inadvertently truncated the INTERCEPT result when typing the
value. The formula is working correctly, though, because the result
of the formula is 0.00000314934, which is essentially zero.

g =(F10-F3)/E3
D E E G H ] K L M
slope intercept r-sguared

1.058424| -0.23133333 0.988

Enter X' to Solve for "Y'

X entry:l Dl

Y result: -0.23133333

Enter 'Y' to Solve for "X":
Y entry: -0.23133
X result:] 3.14934E-06

You can enter in any X-value you'd like into the first thick-bordered
cell and Excel will calculate the corresponding Y-value
automatically.
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f =E3*F&+F3

D E E G H J K L M

slope intercept r-squared
1.058424| -0.23133333 0.988

Enter X' to Solve for "Y'
X entry: 5
Y result:| 5.060787879

Enter 'Y' to Solve for 'X":

Y entry:l —D.23133|

X result: 3.14934E-06

Entering any Y-value into the second thick-bordered cell will give
the corresponding X-value. This formula is what you would use to
calculate the concentration of that solution or what input is needed
to launch the marble a certain distance.

g =(F10-F3)/E3
D E E G H ] K L M
slope intercept r-sguared

1.058424| -0.23133333 0.988

Enter X' to Solve for "Y'

X entry:l 5|

Y result: 5.060787879

Enter 'Y' to Solve for "X":
Y entry: 5
X result:| 4.942567568

In this case, the instrument reads “5” so the calibration would
suggest a concentration of 4.94 or we want the marble to travel
five units of distance so the calibration suggests we enter 4.94 as
the input variable for the program controlling the marble launcher.
We can be reasonably confident in these results because of the
high R-squared value in this example.
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