Homework 10

Begin with the file . Follow the directions in Part (5 pt9, Part B
(5 pt9, Part C 2 pt9, and Part D8 ptg. When you are finished, save the Excel file amalch it
in Blackboard. At the end of thassignment are some basic rules to follow whertioge
graphs.

Part A: Creating (Xx,y) Scatter Plot:

Start with the data in the file in the tab labele

More often than not, when you are using Excel &sent dateyou’re not going to be creatir
bar graphs or pie chart. Rather, you will be digplg data over time or other measu

intervals. It is important to create your charttwrectly display the da

You can’t do this with a line cha
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As you can see, a lirghart simply plots the points as though the tineeéments were measur
from 1 to 20. Our times go from 11 to 30. In orteplot these points correctly, we need to
an xy chart, also known as a Scatter cl
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Select the data you wish to plot i then click

® , then select the plot tyf
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You should get a chart that looks similar to thiéofeing:
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You'll want to format this with the appropriate nbar of significant digits and fix some otf

formatting. With the chart selectedlick ! , then click under
Then select
(ﬁ; e 9= BaokLxlsx - Microsoft Bxcal chartoos ———
e Page layout  Farmulas Data  Review  View  Add) esign Layout  Formal @ - = x
[ ] il -
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Next, delete the data label (30..39) and the legend.
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You can now modify titles for the x and y axes &gy

respectively. Modify the title to sa

and

click . Then click the' # section and change
I

Axis Options Number

Negative numbers:

Line Color
-1234.00
Line Style 1234.00
(1234.00)
Shadow (1234.00)
3D Format
Alignment

Format Code:

Murmber Category:  Decimal pIac@
Fil [T Use 1000 Separator ()

jo.00

bax.
¥ Linked to source

for monetary value.

To create a custom format, type in the Format Code

Mumber is used for general display of numbers.
Currency and Accounting offer spedialized formatting

Add

Your chart should now look like the followir
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. Right click the numbers on theaxis and

to 0. Click
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Part B: Linear Regression Plot

Start with the data in the file in the tab labele &

In this tutorial, you will use a scatter plot teeate a linear regression plot. Linregression is a
statistical tool used to determine whether or nat for more) variables are linearly relateWe

also sometimes call these “Best Fit” lir

First, use the data in the Part B tab to create a squtte
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Now, we want to add the linear regression line thvifie chart selected, clic ! , then
click under . Then select %

Temperature (°C)

45.00
40.00
35.00
30.00
25.00
20.00

15.00
10.00 - Linear (Temperature

=—4—Temperature (°C)

Axis Title

5.00 (e
0.00 : : : .
000 200 400 600 800

Axis Title

McLennan Community College Engr 1201 — Spring 2010 Dr. A. K. Andreas



Homework 10 Page 6 of 13

Important!
Note that there is a new line present, and ithelled y = 5.1609x + 4.5438 and
R?=0.9841. This is the linear regression (be¥lifie. The equationy = ... is
the line that best describes the data. If we whtdéguess” at a point that we
didn’t measure, for example at time equals 2 segond could substitute 2 for x
in the equation.

y = 5.1609x + 4.5438
= 5.1609<2 + 4.5438
= 14.8656

Our best guess for the temperature att = 2 s woeilt4.8656C.

R? is the “coefficient of determination.” It helps to determine how well the
regression line fits the data (af & 1.0 indicates a “perfect fit”). Since ouf R
0.9841, that indicates to us that our line is g \gerod fit of the data.

Next, modify titles for the x and y axes to say and ° , respectively. Use
the # option on the ribbon to type the degréesymbol.
E;': HO-O )+ Homewsrk 10 Instructions.doat - Micrasoft Ward = s

)/ .
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Cover Blank Page Table Picture Clip Shapes SmartArt Chart Header Footer Page Text  Quick WordArt Drop
% At - - gy

Page~ Page Break I Cross-reference - Mumber~ Box~ Parts~ -
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Modify the title to say ¥ .” You can also delete the legend, since the
regression line is labeled. Right click the nunshiarthe y-axis and select . Then
click the" # section and change to 0. Click . Likewise, format the

x-axis to display 0 decimal places.

Selectthe () * by clicking in the graph area. Press
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Select the Text Box with the Linear Regressionrmiation in it. Click the
to give the text box a white background and blam:idbr
Then move the text box out of the way of the grapheatt

Then use +

and + |

Oy H9-e Day 10 Homework Planning sy - Microsoft Excel Chart Tools -=
(Ca —
=/ Home msen  Fagelayout  Formulas AddlIns  Design  layout = Format @ - =
Series Temperature Q)" ~ | Sr shape Fill - A [ Avgn = | s
& Format Selection Abc Abc - 7 Shape Outline - A A A 2 .
< 3y =
& Reset to Match Style B, Selection Pane i Rotate - | o 200
Current Selection Shape Styles WordArt Styles ) Arrange Size
‘ Chart 2 + (| Shape Fil
A B Fill the selected shape with a solid F G H 1 J K L M N o
5 color, gradient, picture, or texture.
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Part C: An Example of“Bad Fit” Linear Regression Plots

Start with the data in the file
same data we used in Part A).

in the tab labele

(this is the

Create a linear regression scatter plot and foymiat chart to match what follows, using 1
methods you learned in Part A and Part B of thisrial.
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Ball Height
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Note that the Rvalue herds 0.2158. This lets us know that a linear modehis data is ¢
pretty bad fit. This makes sense, since the diclearlyfollowing a parabol, and not a straight
line.

Part D: Linear Regression Plot with Multiple Data Sets
Start with the data in the file in the tab labele $

In this tutorial, we’ll create a linear regresspot with multiple data sets, and then format
chart to best showcase the d

First, select all the data anckate a scatter pl

(O H 9~ * Day 10 Homework Planning.«ls - Microsatt Excel Chart Toals
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Using the methods you've learned so far, formatalée to look like the example belc

Water Temperature

80
70

60

¥=6.0131x+16.283 ¢

R?=0.9902

&

50 A

v

40
30

20

Temperature (°C)

10

2 4 6 8 10

Time (s)

Temperature 1 (°C)

== Temperature 2 ("C
--3.7885xw P tc
RZ=10.822

Linear (Temperature 1
("))
Linear (Temperature 2

°C)

Right click the legend and sele

Legend Options ]
Fill

Border Color
Border Styles

Shadow

Legend Options

Legend Position:

Oe]

O Left
Right
Top Right

il

¥ Show the legend without overlapping the chart

. Set the.

to &
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Right click the yaxis and selec

to/

Axis Options ]
Mumber

Fill

Line Color
Line Style
Shadow

3-D Format

Alignment

Axis Options

Minimum: (& auto  Fixed I'II'J—
Maxdmum: ¢ auto ' Fixed |?00—
Major unit: (& autp {7 Fixed II'II'J—
Minor unit: &8 autg  Fixed |2'J—

[T values in reverse order

[T Logarithmic scale 10
Display units: INone VI
-

Major tick mark type: I Qutside - I
Minar tick mark type: INone - l
Axis labels: INext to Axis ¥ I

Horizontal axis crosses:
* Automatic

' Axis value: ID.:II

 Maximum axis value

Next to

, select

, and set that value

Drag the chart to make it larger. Set the Regoesisiformation to have a white background i
black border. Move the boxes so that they do neercup any of the informatic

70
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R%=(0.8225

10

1 2 3 4
Time (s)
—4—Temperature 1 (°C] —fl—Temperature 2 {°C)
— Linear (Temperature 1 (°C}) —— Linear (Temperature 2 ("C)}
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Select the line associated with the Temperatuneeat regression. (This may take some
finagling.) Select , then click + , and select a red color.

CDO

With the line still selected, click+ |, ,$ , and selecs

» Shape Fill

- |2 Shape Outiine - |

B cutomatic
Shape Styles Theme Colors
H EEESEN
E [ ¢ I
L TTHT
Standard Colors

B 70 L]
01 Mo Outline
38
60 -— 25 More Outline Colors...

ZE Morelines..

————————
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With the line still selected, clic + , ,0 . , and selectL +

S

Your chart should look like thi

Water Temperature

70 y=0.0131x+ 16,
R? = 0.9902

283 ’

: e
50
[y y=-17885x+ 637
T 40 K2 =0.8225 -
= -~
2 - T~ -
B — -
g /%/ -
30
i . ~—a
///
20
10
0 T T T T T 1
o 1 2 3 4 E 6 7 & 9
Time (s)
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Linear (Temperature 1 (°C)) — = — Linear (Temperature 2 [°C))
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Do the same for the Temperature gression line, but make it a 1% pt, blue dashes

Water Temperature

70

y=6.0131x+16.
R?=0.9902

:fapi

a0

50

40

y=-3.7885x+63.7
R*=0.8225 -

30

20

Temperature {°C)
A
\
\
\
]
!
1
)
!

Time {s)

= Temperature 1 (°C) == Tempoerature 2 (°C)

— — = Linear (Temperature 1 (°C)) = = = Linear (Temperature 2 (°C))

Rules for Creating Quality Graphs

Any graph made should follow these guidelii

Both axes should always be labeled on any grapit.oNly should they be labeled wi
what they represent (time, distance, etc), butaiffo the units (m, s, Ib, et

Any graph should alwayhave a title.

If more than one quantity is graphed on the clya, must include a leger

Use appropriate scales (Excel should do a pretvy gab of doing this automatically)

that all your data is on the same ¢
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