Bes o Mathomatics Ring Around the Tree

Sending Screenshots to a Word Document Using T1 Connect

1. Open a Word Document. Click start (1), Programs (2), and Microsoft Office Word (3).
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Ring Around the Tree

Thig ig the graph of the radiug of the tree versus the age of the tree.
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3. Open TI Connect.

Double
click

4. Click on screenshot.
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5. Click border icon (1) to put a border around the screenshot. Click copy icon (2). You may
now close the screen capture program (3). It is not necessary to save the image. You may
minimize TI Connect. Return to your document.

S @

- =*TI ScreenCapture - Screen Capture [;HE|R|
Yiew Image Tools Actions Window Hep

L \
Bestore Tl Datagditor

6. Click mouse to locate cursor on the document. Right click the mouse. Click Paste and
screenshot will appear on the document.
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Ring Around the Tree

This is the graph of the radius of the tree versus the age of the tree.
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7. Format the screenshot by right clicking the mouse. Click Format Picture. When the Format
Picture screen appears, click Layout. Click Tight (1) for Wrapping style and click Right (2)
for Horizontal alignment. Click OK (3).
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8. Click on the screenshot and move it into position.
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Ring Around the Tree

Thig is the graph of the radius of the tree versus the age
of the tree.

9. Repeat this process for all screenshots.
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Part 1: Exploring the Tree Ring Growth and Weather Website
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1. Select TI InterActive! from the Programs menu.

Ring Around the Tree
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2. Select the List icon from the TI InterActive! program.
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3. In the Data Editor menu, click on the Web Browser icon.

%" Untitled - Tl InterActive!

File Edit Wiew Insert Format Tools Help

File Edit “iew Insert Format List Data  Help
WliEm Yy oeo o HREENZ L OE-CR MG &
TiMath . = L|| B /7 U |§ =, eb Browser| A, '|E‘ = Yo .
fistname | L1 L2 L3 L L5 L6 -]
formula {.} {.} {.} {.} {.} [
1
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4
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6
1
8
9
10 -
|« | » |\ List A Matrix A Spreadsheet / T<| | LH

4. Type in the website http://vathena.arc.nasa.gov/curric/land/global/treegraf.html (1) and click
Go (2).
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5. You are now ready to explore the website.

E ACTIVITY: Tree Ring Growth and Weather - browser
File Edit ‘iew Go Favorites Tools Help

4 v PEERGTS
{, E - |http:,-",!\/athena.arc.nasa.gDv,-"curril:\."landfglobal,{‘treegraf.html ﬂ GO

l |Athena ||QURRIMWM || EaRTH |

and Weather

Contents
Exercises:

1. Tree Growth over Time.
2. Tree Growth and Precivitation.
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Part 2: Extracting the Data

1. Atthe Tree Ring Growth and Weather website select Tree Growth over Time.

Eé ACTIVITY: Tree Ring Growth and Weather - browser
Fle Edit Wview Go Favorites Tools Help

4P HNEEPEHEBERGE®S

(Select) u |hﬂp:f,l\/athena.ar:nasagvacurrl:,’\andfglobalftreegraf.html ﬂ Go ‘ﬁ
[Athena ||Qurrenwn][ Eanry |

ACTIVITY: Tree Ring Growth and Weather
cd
Contents
Exercizes:
Tree Growth over Tiffe.
Tree Growth and Precipitation.

1

2

3. Tree Growth and Temperature.

4. Tree Growth, Precipitation, and Temperature.

Teacher Talk

2. Select the Tree Ring Growth and Weather Data Table.

Q ACTIVITY: Tree Ring Growth and Weather - browser u@
Fle Edit View Go Favorites Tocols Help

¢ [ PEEGRGE®S -
E ‘hhp/'Nathemaar:nasagnvﬂ:um:/\andfgluba\ftreegralhtm\#one / ﬂ GO
Exercise 1: Tree Growth Over Time

2

In thig exercige, you will begin your analysis of the data from five of Defuday's trees.

1. Get the data
You can either print out the Tree Ring Growth and®™eather Data Table or download the same information in a

spreadsheet. (The spreadsheet iz a Microsoft Excel file. If clicking on the link does not start up Excel for you, try
saving the file to your computer and starting Excel yourself To do this on a PC, right-click on the link: zelect "Save
thig Link as..."; and gave the file to your computer. On a Mac. click-and-hold on the link; select "Save thig Link as...";
and save the file to your computer. )

Find the average of the growth ring width

Tt yvou uge the table, find the average ring width for each vear by adding up all of the trees in each year's row and
dividing by 5. Put the average in the blank column labeled "average growth” on the correct row. Average the 5 trees
from 1994 to 1950. If you uge the spreadsheet, compute the average uging the average fimction.

3. Plot the average tree growth

(=]
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3. First, while highlighting the beginning of the data you will collect, hold the shift key down
and scroll to the end of the data. Highlight the end of the data. Second, click on the Extract
button to send the data to the list page. NOTE: When the Data Filter menu comes up, click
OK.

= Tree Ring Growth and Weather Data Table - browser
Fle Edit View Go Favarites Tools Help

4PN EERGES
{ Select %lhﬂp /Mvathena arcnasa.gov/curic/land/global Ardate.himl

[Athera IIC"'W“II /|
\

2

Tree Ring Growth and Weather Data Table

This table contains tree ring growth and weather data for 1950-1994. Dr. Juday has spent many years working to underst
how weather affects tree growth. He hag di 1 ed an index which describes the relationship between tree growth and
weather.

~] B

The bottom of this page describes e table contents. (We've brolen the table into three pieces go that it will print better.

) Growth of Growth/hf | Growthof Growthof Growth of Average AT Total Dr.
Year| Treel Tree 3 Tree 4 Tree S Growth Temp. (6 ) Pl'gcil). Juday
() (1) (mm) (mm) () (im) Inde]
4)2.54 351 2.39 .66 | 27.13J0.027)
- 2,58 4.03 .25 | 119
1992]2.67] 2.38] 3.75 3.13 3.78 | -2.9 28.68 1.806

4. To clean up the data you have collected, highlight the row that needs to be deleted by
clicking on the row number (1). This click will highlight the entire row. Under the Edit
menu (2), select Delete (3).

{= Data Editor

File BEei® View Insert Format List Data Help
I o EENNE OE-Gh Nk
i | -/U§§§¥vgvavm%‘e
cut Ciri+ [
list cz crisc ToW 2 Browtho Growtho Growtho Average L7 Total1Pr DrJuday
for Py Tre Tree3m fTree4m fTreeSm Growthm {.} ecipin sIndex
Faste Cirl+y e — — f P
1.73 3.51 2.39 3.66 0 -1.39 27.13 0.022
1.59 4.05 3.25 4.15 0 -1.19 34 .77 0.447
(8 e Haia (@l .38 3.75 3.13 3.78 0 -2.97 28.68  1.806
S i 3.7, 319 3.23 0 -2.54  31.83 1.53
— -~ 1.19 . 3 | 1.01 1.97 0 -2.2 39.52  0.013
Replace... - 0.91 2. | 1.49 2.79 0 -2.88  24.97 1.242
¥ rEuy o 1.03 2.7 1.76 1.41 0 -0.66 24 .49 2,245
8 1987 1.58 0.96 2.45 1.897 3.93 0 -0.83 19.25 1.131
9 1986 2.38 1.83 3.02 2.93 5.01 0 -2.69 28.37 0.549
10 1985 oo 1.61 3.27 3.43 4.97 0 -2.47 29.77 0.793
11 1934 S q 1.86 2.19 3.1 3.71 0 -2.71 29.31 0.077
12 1983 . 0.97 1.36 3.04 2.78 0 -1.66 26.67 0.05
13 152 e 1.4 1.42 2.35 2.38 ] -2.71 30.88 0.4385
14 ~1981 1.18 0.42 0.58 0.74 0.64 ] -0. 25.53
13 19380 1.04 0.39 0.58 0.69 0.61 O -0 20,22
1" (mm ) (mm)" (mm)" )" - . (in)"s d
17 1979 1.66 1.09 1.2% 1.48 1.18 O -2.84 30.66 0. 128
18 1978 1.14 0.6 0.97 1.05 0.88 0 -2.54 25.45 1.166
19 1977 1.51 1.38% 0.86 1.25 1.22 0 -0.86 26.72 1.815
a0 El A El El El A A El El
3 -
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5. When the delete option window appears, select Entire row (1), then click OK (2).

2 2.25 1.4 2.35 2.38 0
1 1.16 [l 0
0 1.04 0
2 1 6?1 Delete 8
7 5 i Shift cells left 1]
6 139 " Shiftcells up Cancel 0
5 1.41 & Entire row Help 0
4 1.07 ("~ Entire column 0
3 1.63 0
2 2.37 0
1 2.24 3.13 5.34 3.75 4.04 0

Repeat this process as many times as necessary.

6. Select all of the data by highlighting the top left cell(s) of data then holding down the shift
key. Scroll to the end of the data and select the last cell of the bottom row. Now click on
Sort Ascending icon, and all of the data will be arranged accordingly. The data you need
may now be moved or added to L1, L2, etc.

i= Data Editor

File Edit ‘“iew Insert Format List Data Help

WA oG HEE! %l%l&t -Gk M

e ~lfo ~]| B _FU | Esotascenangltl ~ & - A+ | [ @ ¥
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formula {.} {.. [ {.} |[fTreeim fTree2m fTree3m fTreedm fTreedm Growthm {3 ecipin s |
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Preparing the Data

1. Inthe Data Editor arrow over (1) to L1 to allow you to enter the numbers 1-45 sequentially.
Highlight the first cell in L1 (2) and then click on the Sequence icon (3).

{&= Data Editor
File Edit Wiew Insert Format List Data Help
il Yoo HREEH ALY OL-Gh B 2
frihdath =it~ B u%—weqince: = H b A HERB
listname L1 L2 L L4 L5 L6 L7 L8 L9 L10 L11 il
formula {.} {.} {.. {.} {.} {.} {.} {.} {.} {.} {.} ]
1 1950 3.51 2.76 5.78 4.02
2 1951 2.06 1.4 3.1 2.4
3 3 1952 2.88 2.27 4.386 3.2
4 1953 2.06 1.55 2.63 2.1
5 1954 1.87 1.92 1.7 2.47
6 1955 2.45 2.02 4.39 3.6
T 1956 2.89 2.49 5.07 5.05
8 2 1957 2.67 1.83 4.43 5.4
9 1958 1.57 1.06 0.79 1.55
10 1950 2.08 2.21 1.92 1.89
11 1960 2.26 2.29 2.95 2.84
12 1961 3.31 3.17 3.75 4.18
13 1962 3.74 2.86 4.28 5.27
14 1963 3.63 3.74 4.8 7.05
15 1964 3.53 3.41 5.25 7.94
16 1965 3.46 3.38 6.54 8.06
17 1966 3.43 2.74 5.73 8.07
18 1L 1967 2.28 2.16 4.87 5.96
19 1968 3.1 3.54 5.47 2.99
20 1969 1.4 1.24 2.28 2.89
21 1970 1.73 1 1.74 2.56
22 1971 2.24 3.13% 5.34 3.75
23 1972 2.37 2.34 4.08 3.38
24 1973 1.63 1.55 3.09 2.25
25 a7a 1 N7 n /e 1 08 1 a4 h
| v\ List A Matrix & Spreadshest / ”J | b

2. When the Sequence menu pops up, the appropriate list should appear in List Name. If itis
incorrect, change it to the correct list name. Type n for both the Expression and Independent
Variable. The Start Value is 1, the end value is 45, and the step value is 1. Click OK.

1852 2.88 2,27
.06 1.55
Sequence B‘ 87 1. 92
List Marme: ||_1 ﬂ igg g?lé
Expression: |n Palette D G 1.83
IndependentYariakle: |ﬂ Cancal 57 1.0
LW 5 2.21
Startvalue: |1 b 2 ad

Help - :
End Value: |45 RGN 3.1
Step Value: |1 igg g?i
B L 53 3.4
Too D A6 3.35
1966 3,43 2.74
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3. Select one of the five columns of tree data that you want to work with by highlighting the
column (1). Copy the data (2), select L2 by clicking on the first cell in that list (3), and paste
(4) the data into L2.

{= pata Editor

File Edt Wiew Insert Format List Data Help

oo EHEEESEHE OL-CI WEE 2

Ti Math M ~| B 7 U 5515 ElE-S-AYTES

listname L4 L5 L6 L7 L8 L9 L10 L11

formula -seq {-} {.} {.} {.} {.} {.} {.} {.}
1 2.76 5.79 4.02
2 1.4 3.1 2.4
3 2.27 4.36 3.2
4 | | 1.55 2.63 2.1
5 = - 1.92 1.7 2.47
6 6 L 2.02 4.38 3.6
7 7 3 2.49 5.07 5.05
8 8 1.83 4.43 3.9
9 9 ) 1.06/  0.79  1.55
10 10 2.21 1.92 1.89
11 11 2.29 2.95 2.84
12 12 3.17 3.75 4.18
13 13 2.86 4,28 5.27
14 14 3.74 4.8 7.05
15 15 3.4 Elars) 7.94
16 16 5.38 5.54 .06
17 17 2.74 5.73 5.07

4. Your are now ready to export your data to your graphing calculator.

File Edit ‘“iew Insert Format List Data Help
W ¥ eaG9a o BB 8L
TI Math =l ~ B /7 U =
listname L1 L2 L3 L4
formula - =feq‘(“ {3} {.} {

1 1 3.51

2 2 2.06

3 3 2.88

4 4 2.06

5 5 1.87

6 & 2.45

7 7 2.89

8 g 2.67

9 9 1.57

10 10 2.08

11 11 2.26

12 12 3.31

13 13 3.74

14 14 3,63

15 15 3.53

16 16 3.46

17 17 3.43
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Exporting the Data to the Calculator
1. Connect the calculator to the computer using the USB link cord.

2. Turn on the calculator and use one of the two processes to clear all lists. Use the first method
if you know all of the lists you want to clear.

3. Press [STAT], (4]. ?!]E.d CALC TESTS
it
21 SortA¢
a8 SortOc
sHCIrList
' SetlFEditor
4. When ClrList appears, type in all lists that need to be :
cleared. Separate the lists with commas. Press [ENTER]. Done I,:&r;l‘l st LiaLz-Ls:
will appear when you have cleared the lists. Done
|

5. Use this method when you are unsure of how many lists CALC TESTS
need to be cleared. Press [STAT], (ENTER]. ?ﬁ it
' SorLAC
St SortOc
d:ClrList
ot SetlUrFEditor
6. Press (4] until you are at the top of the list. L1 Lz Lz i
i c 3
s i b
K B a
Y H iz
L i0 iE
b iz id
v 14 cl
L1={1l.2:3:4.0:6.
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7. Press|[CLEAR], [ENTER]. L1 Lz Lz
_____ |} z
1 a
B a
] 1z
in it
1z i8
1y i
Lid{i=
8. Press[{ or [»] to move to a different list. Repeat the L1 Lz L
process until you have cleared all lists,. | —ceea- _1 E
B a
] 1z
in it
1z i8
1y 1
Lziii=2

9. Select the data you want to export by highlighting the first cell of the first two columns (1).
Click on the Export Data to T1 Device icon (2).

i= Data Editor |

Fie Edit ‘iew Insert Format List Data Help
H Yoo HBEEBEL2HZE OL-GL BEE 2
1 Math =i =B 7 UEE E ~S-A~ DL ﬁm‘
listname | L1 L2 L3 L4 L5 L8 L9 L10 1
formula =Soq(n  {} £} £} .} (-} {3 {.3 4
1 i 3.51 2.78 5.79
2 2 B, UG 2.08 1.4 3.
3 3 2.5 2.38 2.27 4.36
4 4 2.06 2.08 1.55 2.63
5 S 1.87 1.87 1.92 1.7
6 6 2.45 1 2.45 2.02 4.38
T 7 2.88 2.88 2.48 5.07
] g 2.687 2.67 1.83 4.43
9 9 1.57 1.57 1.068 0.79
10 10 2.03 2.08 2.21 1.92
11 A ko Mo T =4 o e 1= .00 0.0
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10. After the Export Lists to TI1 Device menu appears, check that the lists to be exported are the
same as the ones selected on Data Editor. Check to make sure the correct device is in the
Select destination folder window. When ready, click the Export button.

FYpoweo HEEEBEsHAME OE-GRh BEE B
frimetn =0 =B 7 UEEE H-S-AEHE%
listname - : 9 [l
formula :__ s B| “y

1 3.57 .

2 ; - List name(s) separated by commas 2 1 73
3 3 288 | L2 2.27
4 4 2.6 Cancel 1.55
5 5 1.87 Device A 1.92

efresh

6 5 2.45 Device list name(s) separated by commas: 2.02
T 7 2.89 ||_1,\_2 Help 2.49
8 3 2.67 1.83
9 9 1.57 Names as they will appear onthe device: 1.06
10 10 2.08 |L1,Lz 2.21
11 11 2.26 2.29
12 12 3.31 Selectdestination folder: 3.7
13 13 5.74 # T1-24 Flus Silver Edition 2.86
14 14 3.63 3.74
15 15 3.53 3.4
16 16 3.46 3.38
17 17 3.43 2.74
18 18 2.28 2.16
19 19 3.1 3.54
20 20 1.4 1.24
21 21 1.73 1870 1.73 1

11. During the exporting phase a Tl Device Data Transfer Warning menu will appear. Click
Replace. The warning will appear while transferring both lists.

LZ i) CTU |
am {3 QT } (.3

1 2.76 5.79
> > 08 List name(s) separated by commas Expart 14 3
3 2. 2.27 4.36
4 2. 1.55 2.63
5 1. Tl Device Data Transfer Warning. 1.92 1.7
& As 2.02 4.39
7 2. 2.49 5.07
& 2.687 The ahbowve item already exists an the target dewvice. 1.83 4.43
8 1.57 Selectthe desired actian 1.06 0.74a
10 2.08 2.21 1.92
11 2.26 2.29 2.95
12 3.31 3.17 3.75
?Ii gé: Feplace ! REpIﬁCEAH| Rename | Skip ‘ Cancel | g?i 4422
15 3.53 3.41 5.25
18 3.45 \ G 3.38]  6.54
17 3.43 2.74 5.73
18 2.28 \ 2,16 4.87
19 3.1 3.54 5.47
20 1.4 1.24 2.28
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12. Now you can find your data in the calculator. Press
ENTER] to select Edit.

Teaching Mathematics
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13. Your data will be in L1 and L2.

TMT? Technology Tutorials
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?ﬁ _ EFILI: TESTS
it..
SortAC

SiSortOg
q:ClrList
S:SetUrFEditor
L1 Lz Lz
1 |-k R
z z.0E

E; .88

y Z.06

3 1.87

B Z.4E

7 .00
Litii=1
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Part 3: Converting Tree Growth to Tree Radius

Using the TREE Program

1. The TREE program will allow the calculator to compute the
radius of the tree at the end of each year using the tree ring
widths in L2. You may type it into your calculator under
Program, New, or you transfer it from another calculator
that has the program using a link cord.

2. Press [PRGM]. [+] to TREE program. Press [ENTER].

3. When prgmTREE appears on the screen, press [ENTER].
Done will appear when the calculator has finished the
program.

4. The list of the radii measurements of the tree will appear in
L3.

TMT? Technology Tutorials Algebra |

PROGRAM: TREE
slzClaslzC10
;FnrtH:E:dlmiLz}
slziMHa+LzCH-1 231
zCH

tEnd

ﬁ EOIT HEW
EE

FramTREE
Done

[ |
L1 Lz L= i

1 I %51

z Z.0G E.E7

g .08 B.4E

y Z.0G 10,01

g 1.87 1z.58

B Z.4C 1482

7 z.B3 17.72
Licii=1
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Using the Cumulative Sum (cumSum) Feature

1. From the Stat Edit feature, [»] to move to L3.
Press [«] to move to the top of the list.

2. Press to enter list feature.
] to select Operations.
Press [6] to choose cumSum.

3. Press to enter L2.
Press )] to close parentheses.

4. Press and the cumulative sums of List 2 will appear
in L3.

TMT? Technology Tutorials Algebra |
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L1 Lz =]

1 T
z 06

3 z.88

y .06

£ 1,87

B Z.4E

7 z.88
Lz =
HAMES [lgl]? MATH
1:5Saort
28 SortOd
Sidimg
diFi1ll¢
mHE -k L

CumSLM g

alList(
L1 Lz =]

1 T
z 06

3 z.88

y .06

£ 1,87

B Z.4E

7 z.88
L: =cumSumilz 2
L1 Lz Lz

i 3Bl = E] |
z 06 | EE7
3 . | B4E
y 06 | 10.E1
£ 187 | 1z:@
B Ut | 148z
7 zEd | 1irr:
Lz=3,51
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Rate of Change
1. Press [STAT]1] to view the data. L1 Lz L k
i N4 | 2] |
c c.0h cec?
= c.HH H.4E
. | .16 10,51
E 1.8/ 1z.:8
7] e HE 1y 8=
T .09 177
Lzii=3, 51
2. Press[»] and [«] to the top of L4.
m E] P L Lz L Y| y
i | mrE s
c.0h cCE?
.HH H.4E
c.0h 1051
1.8/ iz.=H
. HE 14 B=
.08 177
Ly =
3. Press STAT|»]([7)[2nd](3][)] to calculate the difference T
between the elements in L3. L: Lz 4
s | i i e
.16 LY
<.0H H.4E
.16 10.E1
1.8/ iz.zH
e 4E 14 8=
c.B8 1.7
Ly =l istClzn
4. Press [ENTER]. Lz Lz L4 4
i | =E1 T
c.0h cCE? <.HH
.HH H.4E .08
c.0h 1051 1.87
1.8/ iz.=H & HE
. HE 14 B= <.H8
.08 177 Z.B7
Lych=2, H&
5. Press MODE] to go to the home screen.
6. Press STAT)»]J»](3]2nd])(4]() J[ENTER] to find the mean MeantLy o
difference in L4. D BIFTRITITT
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Part 4: Graphing the Radius of the Tree versus the Age of the Tree

1. The age of the tree is in L1 and the radius of the tree is in

L3 L1 L& Lz

e e e e i
mrm=m=in
10 i1 ~J O T
Ll - B B
el T T
=Jmisinn e
riime

2. Press to enter Stat Plots. m
oLl .Ut

L= L1 Lz =

3. Press [ENTER]. F Flakz  Flakz
F

4. Press [ENTER] to turn Plot 1 on. L L

(+] to select Type. Select L.

K
R
E

'

Press to choose scatterplot. - HIH |7

Data to be graphed are in list 1 and list 3. Alistilq

[F]to Y list. Press to enter L3. W1i 51_3: L=

[+] to Mark and select one of the three options. Marks o + B

5. Press [WINDOW]. Set the values appropriate to the data you I'LI::]_:::HE'EEB

are manipulating. I =50
ASC1=5
Ymin=a
Ymax=1a51
Y=cl=1A
Ares=1
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6. Press[Ys]. Clear any equations.

7. Press |GRAPH].

Graphing a Trend Line

1. Press[Ys). Press [CLEAR] to clean out any equations.

2. Press[Y5) then to enter the parent functiony = x.

3. Press GRAPH].

TMT? Technology Tutorials Algebra |

Ring Around the Tree

ALE] Flotz Flotz
M=
M=
M=
“Ny=
“Ne=
“NE=
“No=

AME] Flotz Flot:
W=
M=
M=
“Ny=
M=
“NE=
“Ne=

A Flotz Flat:
~Y 1 B=0

o=

“Wa=

“Hy=

o=

~Ne=

“Ne=
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4. Adjust a iny = ax until the line fits the data.

Using the Graph to Make Predictions

1. Press to enlarge the window. Adjust the settings to
make the window large enough to use for predictions.

2. Press [GRAPH] then [TRACE]. Press (4] to select the function
then trace to the prediction.

Using the Table to Make Predictions

1. Press (WINDOW]. Enter values for ThiIStart and ATbT,
the value of the x increment.

2. Press [GRAPH]. Press [+] to the desired value.

TMT? Technology Tutorials Algebra |

Ring Around the Tree

WIHDOW
wmln=H
mmax=1H8E
Ascl=1A
Y'mi1ln=H
Ymax=200
Ve l=2E00
mrras=1

Yi1=2.zh

M=74.46B0EE LV=171.2766

TRELE SETLUF

Thlstart=4

aThl=1
Irndrent.:
ODeFend:

i Y4
71 163.3
P 1BE.6
M
Ehll 1725
7B 174.8
7 1771

HMETD
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Part 5: Calculating the Cross-sectional Area

1. Press ENTER]. Press [»] to move to L4.

2. Press[4], [ENTER]. You are now ready to enter the calculation
to find the area of the cross-section.

3. Press to enter 7. Press to enter the
formula. The formulais 7 r?, where the radius is L3.

4. Press [ENTER] and the calculator will compute the cross-
sectional area for the corresponding age.

TMT? Technology Tutorials Algebra |

Lz Lz LYy y

301 .01 | A

.06 E.LP

z.08 B.4E

z.06 10,51

1.87 1238

Z.4E 148z

z.68 17.72

LuC1=

Lz Lz L4 y

301 E i .

.06 E.LP

z.88 B.4E

z.06 10,51

1.87 1238

.45 1483

z.68 17,72

Ly =

Lz Lz L4 y

301 E i .

.06 E.LP

z.88 B.4E

z.06 10,51

1.87 1238

.45 1483

z.68 17,72

Ly =kl z £

Lz Lz LYy y

351 :01 | EROA

.05 E.LP 97 450

z.H8 B.4E zri.zz

.06 10.E1 | Zurnz

1.87 1238 | 4A1.40

Z.4E i4.8x | 9083

z.68 17.7z | DdEs.uE
9.

qu=35.%a4?355
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Graphing the Cross-sectional Area versus the Age of the Tree

1. Press to enter Stat Plots. Press [ENTER]. Press [»], |:|+F'-'1+"':It2 Flots
ENTER] to turn off Plot 1.

gFel B L= dm

HH-- {IH |-~

o MR HIH
Alistila
Y1istilz=
Mark: o +

2. Press (4], [»], [ENTER] to enter Plot 2. Turn on Plot 2. Press  |Flati F Floks
[+Jto Y list. Change the Y list to list 4. Press [2nd][4]. [

et B L dy

HH-- HOIH |~

o MR HIH
Alistila
Y1istily
Mark: o + |}

3. Press(WINDOW]. Set the values appropriate to the data you LI OO

are manipulating. Use a number greater than the largest mmiln=a

area for the Y-max. Press [Y, to clean out any BMax=oH

equations. KEC1l=D

Yriln=g

Yrax=22008H
Ve 1=08000
Ares=]

4. Press (GRAPH].
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Part 6: Data Analysis Using Microsoft Excel

Enter the URL for the Tree Ring website in the Address bar of Internet Explorer.

: ACTIVITY: Tree Ring Growth and Weather - Microsoft Internet Explorer provided by escWorks .NET

Fle Edit ‘iew Favorites Tools Help & i
addcress [ @) http JAvathena.arc.nasa govieurmicAand/globa freeqraf himl#ore v Bco Lrks ® @Snagit &' & -
Exercise 1: Tree Growth Over Time z

In this exercise, you will begin your analysis of the data from five of Dr. Juday's trees.

1. Get the data
You can either print out the Tree Ring Growth and Weather Data Table or download the same information in a spreadsheet. (The spreadsheet is a
Microsoft Excel file. If clicking on the link does not start up Excel for you, try saving the file to your computer and starting Excel yourself. To do
this on a PC, right-click on the link; select "Save thig Link as..."; and save the file to your computer. On a Mac, click-and-hold on the link; select
"Save this Link as..."; and save the file to your computer.)
Find the average of the growth ring width
If you use the table, find the average ring width for each year by adding up all of the trees in each year's row and dividing by 5. Put the average in
the blank column labeled "average growth" on the correct row. Average the 5 trees from 1994 to 1950. If you use the spreadsheet, compute the
average uging the average function.
3. Plot the average tree growth
Now you are ready to plot the data on a graph. You will plot the width of the tree rings (v-axis) against the year (x-axis). If you are not using a
spreadsheet program, you can use graph paper or pr int out this blank plot.

2

1. Pick a label for the y-axis (the line gomg up and down on the left side of the graph). You could use "Tree Ring Width in mm."

2. Pick a label for the x-axis (the line going across the bottom of your graph) "Year" might be good.

3. Pick atitle for the graph.

4. Choose the limits for the y-axis. The y-axis limits are the top and bottom value for your plot. (You can put 0 at the botton. What is the largest

number in your average column? The top of the graph should be at least this big. Seven is a good number, you will see why later.)

5. Choose the limits for the x-axis. (Start with 1950.)
| 6. Take the average tree erowth for each vear and plot it into the graph. - ~
] ® Internet

Open the Excel File.

@Baek ) Iﬂ Iﬂ _;‘. /.-‘Search ;\ Favorites 2 v .,'. =™ S 3
Address .-Jg'}http:flvamena.arc‘nasa‘govlcumcjlandfgloballtreegraf.htm\#ome V.Go Links *  @5Snaglt &'

Exercise 1: Tree Growth Over Time =

g

In this exercise, you will begin your analysis of the data from five of Dr. Juday's trees.

1. Get the data
You can either print out the Tree Ring Growth and Weather Data Table or downloa,d the same information in a s ])1earlshee (The spleadsheet isa
Microsoft Excel file. If clicking on the link does not start up Excel for you, try,
this on a PC, right-click on the link; select "Save thig Link as..."; and save the J@iEReIS0 EEE]

"Save this Link as..."; and save the file to your computer.)
2. Find the average of the growth ring width Do you want to open or save this file?
If you use the table, find the average ring width for each year by adding up all
the blank column labeled "average growth" on the correct row. Average the 5 Lﬂj A
average using the average function. Type: Microsoft Excel Workshest, 23.0 KB
3. Plot the average tree growth Fram: vathena.arc.nasa.gay
Now you are ready to plot the data on a graph. You will plot the width of the
spreadsheet program, you can use graph paper or pr int out this blank plot. Open ] [ Save I I Cancsl
1. Pick a label for the y-axis (the line gomg up and down on the left side
2. Pick alabel for the x-axis (the line going across the bottom of your grafl [v]#lways ask hefore opening this type of fils
3. Pick atitle for the graph.
4. Choose the limits for the Y'aXiS- The Y'aXiS limits are the top and bottor ‘While files fram the Intemet can be useful, some files can potentially harm st
number in your average column? The top of the graph should be at least @ yaur camputer. Ifyou do nottrustthe saurce, da notapen ar save this file.
5. Choose the limits for the x-axis. (Start with 1950.)
L 6. Take the average tree erowth for each vear and plot it into the graph. e ~
é’, Start downloading from site: hifp:/fvathena.arc.nasa.gaw curricdand/globalfrdata. xis ‘ Internet
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B3 Microsoft Excel - trdata. xls

@J File Edit View Insert Format Tools Data  Window Help  Adobe POF
INEBHROIRVE DB F 985 b 2] 5] 0% -

: & sragit (2| window

bl — e
v ==

g4

L33 - #*

a | B | ¢ D F G | H L
1 Growth of  Growth of  Growth  Growth of | Growth of | Average  Awverage | Average
' 2| Year Treel Tree2 Tree3 Treed Treeb5 [ree Ring Temp. Precip.

1 in mm in mm in mm in mm in mm Growth incm

| 4 | 1994 2.54 1573 S 2.39 3.66 -1.39 27.13
sl 1993 2.58 1.59 4.05 305 415 -1.19 3477
5 1992 2.67 2.38 375 313 378 -2.97 28 68
i 1991 221 2535 3.89 3.19 323 -2.54 31.83
| 8 | 1990 1.49 1.19 267 1.01 1.97 -2.2 3952
=00 1989 1.93 0.91 2.81 1.49 279 -2.88 24.97
10 1938 1.4 1.03 23 1.76 1.41 -0.66 24.49
|t 1987 1.59 0.96 245 1.97 3.93 -0.83 19.25
Bz | 1936 2.38 1.83 302 2.93 501 -2.69 2837
180 1985 2t 1.61 327 3.43 4.97 -2.47 29.77
14 1934 2.69 1.96 2.19 31 37 =271 29.31
it 1983 2.56 0.47 1.26 3.04 278 -1.66 26.67
| 16 | 1982 2.25 1.41 142 235 2.38 -2.71 30.89
el 1931 1.16 0.42 0.58 0.79 0.69 -0.87 2553
Ll 1980 1.04 039 058 0 69 061 -0.64 2022
| 19| 1979 1.66 1.09 1523 1.48 1.18 -2.94 30.66

Select the data, click the Data menu and choose Sort.

B3 Microsoft Excel - trdata.xls

: \EJ Fle Edit Wew Insert Format Tools | Data | Window Help  Adobe PDF
N1 RERE 1= NNk A Ap Y I e
: S snaglt (21| window o Hter ’
Ad = o 1994 | o Fme
A s e SRS I

1 Growth of | Growth of  Gr Waldation. . twerage = Average
' 2| Year Treel Tree2 Tr Table.., Temp. | Precip.

& in mm in mm in Text to ColLmms... incm
14| 1994 2.54 T e 139 2713

5 18993 258 159 ) -1.19 3477
6| 1992 267 238 SR e Y| 297 2868

o 1991 2] 2.35 |_j| EivotTable and FivotChart Report... _2.54 2182
| 8 | 1890 1.49 1519 Import External Data 3 S 38 52
L 1989 1.93 0.91 List N -2.88 24 .97

10 1938 1.4 1.03 -0.66 24449
| 1087 159 096 bl | 083 1925
| 12 ] 1986 2.38 1.83 - Data -2 .69 28.37
| 13 | 1935 20 1.61 g 343 4.97 =247 28977
14 1984 2.69 1.96 2.19 | A =271 29.31
| 15 ] 1983 2.56 0.97 1.26 3.04 2.78 -1.66 26.67
| 15 | 1982 Bt 1.41 142 ek 2.38 -2.71 30.89
| 17 ] 1931 1.16 042 0.58 0.79 0.69 -0.87 2599
18 | 1980 1.04 0.39 0.58 0.69 0.61 -0.64 20.22
19 1879 1.68 1.09 Tz 1.48 1.18 -2.94 30.66
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A=A NERE 1= N p—" > 34 &) | [e3] 00% -
§ & Sragit (29| window Boolimn A (®) ascending
Ad “ ) () Descending
A | B | Then by ~ ‘ H | | |
1| Growth of v (@ Ascending age  Average | Average
| 2| Year Treel kel Ring Temp. Precip.
3 inmm AT —— ) ith incm
4 1004 254 i v T
| 5 | 1993 258 () Descending =119 3477
5| 1992 2,67 | Mr data rang has 297 2868
= 1991 2 21| (O Header row (@) No header row _2.54 3183
B 1990 149 22 3952
(9| 1989 193] [ optiors.. | [ o ,}J [ cancel 288 2497
10| 1988 1.4 - _— m=h — -066 2449
[ 11] 1987 159 0.96 245 197 3.93 -083  19.75
12 1986 2.28 1.83 3.02 2.93 5.01 -269 2837
E& 1985 2.7 1.61 3.37 3.43 4.97 =247 2997
14 | 1984 2.69 1.96 2.19 3.1 < 271 2931
| 15| 1983 2.56 0.97 1.36 3.04 2.78 -166  26.57
| 15 | 1982 2.5 1.41 142 2.35 2.38 =271 3089
| 17 | 1981 116 0.42 0.58 0.79 0.69 -087 2553
13| 1980 1.04 0.39 0.58 0.69 0.61 064 2022
19| 1979 1.66 1.09 1.23 148 1.18 2294 3086

Select column A, Click the Insert menu, and choose Columns.

E3 Microsoft Excel - trdata. xls

@J File Edit Wiew | Insert | Format Tools Data Window Help Adobe PDF

PN 2G| e B~ F|9 - @ 5 4] 2] [R5 000 -
{ & sragit (2| wind oAl 1

a1 Columns ~ |

I Worksheet W3 | E | E | = H | | |
1 5o _'Q Chart... Growth of | Growth of | Average  Awerage  Average
2 | Year | Trg Symbol... 8 Treed Treeb5 lree Ring Temp. Precip.
i in E inmm in mm Growth incm

4 1094 . P 1 2.39 3.66 -1.39 2713
5 1993 5 3.25 4.15 -1.19 3477
6 1992 i Y5 313 3.78 297 28.68
7 1091 d Comment 9 3.19 3.23 -2.54 31.83
8 1990 Picture 7 1.01 1.97 =97 3953
9 1989 8 Dogram.. 1 1.49 279 -2.88 24 97
10 1088 bt 1 1.76 1.41 -0.66 24 49
11 1987 =pleety 5 197 3.93 083 19.25
12 1936 B Hyperink.. Cl+i< o 2.3 5.01 -2.69 28.37
13 1985 27 1.61 3.27 3.43 4.07 247 2077
14 1984 2.69 1.96 2.19 3.1 3.71 -2.71 29.31
15 1983 2.56 0.97 1.36 3.04 278 -1.66 26 87
16 1982 2.25 1.41 1.42 2.35 2.38 -2.71 30.80
17 1881 1.16 042 0.58 0.79 0.69 -0.87 2553
18 1980 1.04 0.39 0.58 0.69 0.61 -0.64 2022
19 1979 1.66 1.09 1.23 1.48 1.18 -2.04 30 56

3 -
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Enter a 1 for year 1 in cell A4. Enter a formula in cell A5 by typing =A4+1 then Enter.

E3 Microsoft Excel - trdata. xls
@J File Edit Wiew Insert Format Tools Data Window Help Adobe PDF

NEBEHROIRVE DB P98 F A 2] ] 100% -

: (S snaglt 21| window

& =Ad+1

A5 v
A B | ¢ | b | E | F | @& ]
1 Growth of  Growth of  Growth  Growth of | Growth of  Average | Average
2] Year Tree1 Tree2 Tree3 Treed Tree5 [ree Ring Temp.
| 3 | in mm in mm in mm in mm in mm
4 1 1994 2.54 1573 351 2.39 366 -1.29
5 ch 2 1993 258 1.59 405 325 415 -1.149
50 1992 2.67 238 375 313 378 -2.97
= 1991 2.21 235 3.09 319 323 -2.54
| 8 | 1940 1.449 1.19 267 1.01 1.97 -2.2
=N 1959 1.93 0.91 281 1.49 279 -2.85
Wille] 1938 1.4 1.03 231 1.76 1.41 -0.66
Ll 1987 1.549 0.96 245 1.97 393 -0.83
JiE] 1956 2.38 1.83 3.02 293 501 -2.69
12 1985 27 1.61 327 343 4497 -2.47
14 19584 269 1.96 2149 1 371 -2.71
15 1983 2.56 097 1.36 304 278 -1.66
| 16 | 1982 2025 1.41 1.42 2.35 238 -2.71
L] 1981 1.16 042 0.53 0.74 069 -0.87
s 1950 1.04 0.39 055 0.69 061 -0.64
| 19 | 1979 1.66 1.09 123 1.48 1.18 -2.04

Select cell A5. Click the Edit Menu and choose Copy.

EZ Microsoft Excel - trdata.xls

Igﬂ Ble | Edit | Wiew Insert Format Tools Data  Window Help  Adobe POF

i g | W o ooz g g 9 ool @ 3 - 01 1R[] 100% -

@Snag Cirl+Y - o

T e cut col+x [y

(58 Copy coe s D E R T |

1 [ office Clipboard. .. Q browth of  Growth  Growth of | Growth of - Average  Awerage
2 B paste col+v  [free2 Tree 3 Tree4 Tree 5 lree Ring Temp.
1 Pasta Specidl... in mm inmm in mm in mm Growth
4 1.73 3.51 2.39 3.66 -1.39
= . 1.59 4.05 3.25 415 -1.19
B . Pl 2as 375 313 378 297
7 Clear » 285 3.99 3.19 KK -2.54

| 8 | Dekete... 1.19 267 1.01 1.97 0
9 Delete Sheet 0.91 2.81 1.49 2.79 -2.88
10 " copy Shest 1.03 2.31 1.76 1.41 -(1.66
11 b S e 0.96 245 1.97 3.93 -0.53
12 43 Fnd... Ctrl+F 1.83 3.02 2.93 5.01 -2.69
123 Replace... Cirl+H 1.61 9 343 4.97 -2.47
14 o To.. i 1.96 2.14 3.1 371 27
15 0.97 1.36 3.04 278 -1.66
16 Links.. 1.41 1.42 2.35 2.3% L2
17 Object 042 0.58 079 0.69 -0.87
18 1980 1.04 0.39 0.58 0.69 0.61 -(1.64
19 1979 1.66 1.09 1.23 1.48 1.18 -2.94

3 -
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Select cells A5 through A50. Click the Edit menu and choose Paste.

E7 Microsoft Excel - trdata.xls

IEJ File | Edit | Wiew Insert Format Took Data Window  Help  Adobe POF
AL LR " Contindo I R R R R |
: & snag : L :
T Y cut Cirl+x

=3 Copy Cl+C D | E ‘ B | o | H ‘ | |
(26| | offce Clipboard. . 1 174 756 163 -1.03
29| A pesee Cuv | 124 278 789 3.03 -3.56
[ 30| Poctbpotat, VS 354 547 700 6.4 221
= _ 216 487 5.96 531 -39
B ikleg 2 2.74 573 8.07 6.4 -5.29
B Fil P 238 6.54 8.06 6.94 -4 85
| 34 | Clear v 341 535 704 585 439

35 -~ 374 438 705 551 58
— Delete. ..

36 286 4728 527 486 362
7 Lrlele et 317 3.75 418 3.29 325
E Move or Copy Sheet.. 229 295 184 1.99 -2.91
BN e CtliE 221 197 1.89 1.98 503
40 | . ctlen 1.06 079 1,55 112 -153

41 1.83 443 30 3.06 -3.54
[ 42 ] goTo. oG 249 507 5.05 453 -4.92
43 | ks 202 439 36 327 -4.03
[ 44 | 1.92 1.7 747 17 -4
| 45 | o 1.56 263 211 1.74 198

46 288 227 436 32 oo 38

Select column D, Click the Insert menu, and choose Columns

B3 Microsoft Excel - trdata.xls

@J Eile Edit “iew | Insert | Format Tools Data Window Help Adobe PDF
QS ER G | BA- 9 -0 -8 = -] 2] M4 0o% -
: & sragit 12| wind e = .
4[)1— Columns
A Worksheet = | E | G ‘ H | | |
1 @ Chart.. fl Growth Growth of Growth of Awverage | Average
2 Y Symbol... P| Tree3 Treed Treeb5 [ree Ring Temp.
& Page Break in mm in mm in mm Gromth
4 1 B 6 5.79 4.02 5.18 -2.68
5 2 N 4 31 24 163 -4 .43
6 3 . Pl ass 3.2 27 38
7 4 . comment 5 263 211 1.74 -1.98
8 § Picture y B2 1.7 247 1.7 -4
9 6 o g 2 4.39 3.6 327 -4.03
10 7 i 9 507 505 4 57 -4 97
11 8 Slodie 3 443 3.9 3.08 -3.54
12 g B Hyperink.. Cui+k g 0.79 155 1.12 -1.53
o 10 1959 208 2 182 189 1493 -5 03
14 1 1960 226 229 295 264 1.99 -2.91
15 12 1961 S Ball ] 4.18 3249 -3.25
16 [ 1962 374 286 4 25 AT 4 86 =382
{7 14 1963 363 374 4.3 7.05 551 -5.8
18 T8 1964 353 341 Gtk 7.4 585 =428
18 16 1965 345 Bon 5 54 5 06 f 94 -4 85
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Title the column Radius of Tree 1 in mm.

B3 Microsoft Excel - trdata. xls

Eﬂ Fle Edt Wew I[nsert Format Tools Data Window Help  Adobe PDF

ARNET - REWETE RENE- A U Wi e R Ca N R T () E
& snagit 151 | window - ! i = !

03 * ¥ o & inmm

A B | ¢c | | E | F | & | H [ 1 |
L1 Growth of Radius of Growth of  Growth  Growth of | Growth of  Average
=20 Year Tree1 Treel Tree2 Tree3 Treed Tree5 [ree Ring
| 3] in mm in mm|T in mm inmm in mm inmm_ | Growth
| 4 | 1 1950 3.51 * 276 5.79 4.02 5.18
= 2 1951 206 | 14 31 24 163
U 3 1952 2.88 227 4.36 32 27
e 4 1953 2.06 1.6% 2.63 21 1.74
| 8 | 4] 1854 1.87 1.92 17 247 1.7
-9 B 1955 245 | 2.02) 4.39) 36 3.27
10 7 1956 2.89 249 5.07 5.05 452
L] 38 1857 287 1.83 4.43 38 3.06
112 9 1958 157 1.08 0.79 155 1.12
= 10 1959 2.08 | 221 1.92| 1.89 1.08
14 " 1960 226 2.29 2.95 284 1.99
| 15 | 12 1981 3.31 3.7 375 418 3.29
|16 | 13 1962 3.74 2.86 4.28 5.27 4.86
| 17| 14 1963 3.63 | 3.74 4.8 7.05 5.51]
| 15 15 1964 353 341 5.25 7.94 5.85
|19 16 1965 3.46 3.38 6.54 8.06 6.94

Copy cell C4 into cell D4. Enter the formula =C5+D4 into cell D5.

E:‘l Microsoft Excel - trdata.xls

\3_1] File Edit Mew Insert Format Tools Data Window Help Adobe PDF

WA= NERETERENE A AR N e A A R oA YA | )

: (& sragit [ | window - E |
S ¥ X & =C5+D4
A B | ¢ wmEa E | Ff | & | H | I |

b Growth of Radius of Growth of  Growth  Growth of Growth of  Average
Lt | Year Tree1 Tree1l Tree2 Tree3 Treed4 Tree5 [ree Ring
= in mm in mm in mm in mm in mm in mm Growth
| 4 | 1 1850 3.91 3.51 276 5.79 4.02 5.18
5 | 2 1951 2.06)]=C5+D4 | 1.4 31 24 1.63
| 6 | 3 1952 2.88 ] 2.27 4.36 3.2 20
| 7| 4 1953 2.06 1.6% 2.63 2,41 1.74
3 5 1954 1.87 192 1.7 247 1.7
e B 1955 245 2.02 439 36 3.27
10 | 7 1956 2.89 249 5.07 5.05 4.52
|11 8 1957 287 183 443 38 3.06
L2 g 1958 1.57 1.06 0.79 155 1.12
130 10 1959 2.08 2.21 1.92 1.89 1.98
| 14 | il 1960 226 2.29 2.95 2.84 1.99
15 12 1961 331 3.7 3.75 4.18 3.29
16 13 1962 3.74 2.86 4.28 b2 4.86
i 14 1963 3.63 3.74 438 7.05 551
18 | 15 1964 353 3.4 5.25 7.94 5.85
| 19| 16 1965 3.46 3.38 6.54 3.06 5.94
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Select cell D5. Click the Edit menu and choose Copy.

E3 Microsoft Excel - trdata. xls
@J File | Edit | Wiew Insert Format Tools Data Window Help Adobe PDF
i ) (3| 9 UndoTyping'=C5+D4'NDS Cul+Z b () v 14 +| @ = v 4] ﬁ“lﬂllOO% z
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Select cells D5 through D50. Click the Edit menu and choose Paste.

B3 Microsoft Excel - trdata. xls

: @J File | Edit | Wiew Insert Format Tools Data  Window Help  Adobe POF
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Hold Ctrl and select column A and column D. Click the Insert menu and choose Chart.

B3 Microsoft Excel - trdata. xls

: @J File Edit View | Insert | Format Tools Data  Window Help  Adobe POF
P [a O | s - F |9 - o8 E - 8] 2] 0[] 100 -
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13 10 1958 2.08 24 04 2 1.92 1.89 1.98
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| 15 ] 12 19861 331 2961 317 3.5 4.18 329
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A7 14 1963 363 36.98 3.74 48 7.05 5.51
18 15 1964 353 40.51 3.41 5625 7.94 5.85
19 18 1965 346 43.97 3.38 5.54 6.06 5.94

Select XY (Scatter) and Click Next.

Chart Wizard - Step 1 of 4 - Chart Type

- &l

File Edit i S—
- - ndard Types Custom Types
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S Chart Wizard - Step 2 of 4 - Chart Source Data

DataRange | Series 1 Kl i'“—_' |
@ Snag | Fiadius of Tree 1inmm |
i 20

- - AT
[ 20 T = owth of  Average
Izl 5 e ree 5 lree Ring
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Enter the Chart title, the Value (X) axis, and the Value (Y) axis. Click Next.

| | Titles BrEs Gridlines | Legend | Data Labels 100%
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Deselect Show legend. Click Next.

&= Chart Wizard - Step 3 of 4 - Chart Options

] | Titles fies Gridines | Legend | Data Labels 100% -
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Click Finish.

1 Chart Wizard - Step 4 of 4 - Chart Location
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Select the chart. Click the Chart menu and choose Add Trendline.

EI Microsoft Excel - trdata.xls
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Select Trend/Regression type Linear. Click the Options tab.
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Set Forecast Forward to 100 Units. Set intercept to 0. Select Display equation on chart. Click
OK.

[ﬂ il Add Trendline B‘

|

: Type Options T i . 5

i Trendline name l | [ﬂ 4}‘| 2 :l ‘”
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B Microsoft Excel - trdata.xls
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