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Entering and Graphing the Data

1. Turn the calculator on. To clear list 1 and list 2, press (5]
Press [STAT] . ENTER].
CALC TESTS | IClrList ClrList L1algz
it Oone
fSortAL |
JiSortDc
diClrlList
SiSetlUrEditor
2. Press[STAT Press [0]=]]6]5))BIEIIBEIBIT5E]
H0O)HIEIEREIEE]
To enter the data
?E_J . EFILI: TESTS L1 Lz L z
1T.. 1] [ 1 .51
fSortHC EB.FE |0 EE7
3t 5ortOr 4 BuE
aiClplict 0| |2 s 12%5
SiSetUrEditor ﬂ?z
LZtyy) =
3. Press [WINDOW Press [0)[ENTER][5)[0][ENTER](5)(ENTER][0)[ENTER](7)[0][ENTER](1](0]
To enter window settings
W THOI0 W I HEICh
amin=-16 min=H
amax=16 Bmax=aH
nacl=1 =C1=5
Ymin=-18 Ymin=@
Yrmax=18 Ymax=rQ
VY= l=1 Y=cl=1A
wres=1 Hres=
4. Press Press [1])[«J[ENTER](~J[ENTER](~](2nd])(1](~](2nd](2)[~][ENTER]
To switch on statplots
w Flokz  Flots
otl. .U ?EEEFF
L1 Lz Jpel BN L
2iPloL2 . 0fF o MM TG [ o5
N - . mlistild
JiPlotZ Off “Ylist:il:
le-" L Lz o Mar ks E +
d4lPlot=0ff
5. Press[Y3) Press [CLEAR
To clear equations
Repeat for all equations in Y=
Floakz Flakz Flakz Flakz
x¥1EleaniLs =Mi1=0
W= M=
W= wMr=
mMy= ~hy=
~Me= wMe=
~MNeE= “Ne=
“Ma= wMp=
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6. Press|[GRAPH

Finding the Model Using Matrices

1. Press Press D)) Press [3)[ENTER][3](ENTER]
To Edit [A] [0J[ENTER](OJ(ENTER](1](ENTER]
(5)(8]( J(7)(5)(x2)[ENTER](5)(8])[- J[7)(B](ENTER
ENTER](3)[4](x2](ENTER](3](4](ENTER
QE?;? MATH EOIT MATRIX[A] 1 =1 MATRIX[A] 3 =3
[0 1 ] 1] 1 1
<! Ll —
d4:[0]
5: [E]
&i [F]
T [5] za3=1
2. Press Press D] )(2] Press [3)[ENTER][1](ENTER]
To Edit [B] (6)(5)(- J(5)(ENTER][O](ENTER](3][2](ENTER]
QE?E? MATH EDIT MATEIXIEB] W ¥1 MATEIX[B] 3 x1
L0 1 [ BE.E 1
i [B] [ 1
3iIC] [ 1
4: [0O]
S:[E]
&:[F]
7 [GE] 32 1=39
3. Press [MODE Press Press [ENTER
To go to the Home screen Press
Press [CLEAR
To Clear the Home Screen
[RI-1[EIN [R1-1[EB]
[[-.8135542223]
[ -.318547285 ]
[65.5 11
4. Press Press (O] J0]J0EBIGIEIX.T.0.0)x?] Press [GRAPH
JLBIEEAX T e.n+6]BE]E]
AMEY Flokz Flok: AMF Flotz Flek:
M= ~MM1EN.B13SSHE—-. 3
M= 18355+65.5
M= wMe=
~My= wMr=
~Ne= “Ny =
wWE= wMe=
W= “ME=
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Finding the Model Using Transformations of y = x*
1. Press Press [GRAPH Press Press [GRAPH
YEOIX.T0.n)>2+]6]
(5] 1(5]
AME Floktz Flotl AL Flatz Flok:
~MiBHEE SMiE-HEHEDL D
W= “Mez=
nrs o nrs o
My= WWy=
“Me= ~Me=
“WE= ~ME=
W= M=

This process may take many repetitive steps to make the necessary transformations for the model
to fit the data. The process has been shortened for this tutorial.

2. Press Press (GRAPH Press Press (GRAPH
[Y=)[C)C J0)(T](3) Y=L 0B
X.1.0.1)x?[H6]EE X.To.n+HD 2
[+](6](5) 5]
AME Flaktz Flok: AL Flatz Flok:
Rk 1 = Bl 5 b R o A ~M1ERLELICHE+ELL D E
+55.5
nMe= o nMe=
W= “Mr=
~Ny= ~My=
W= “MNe=
wWE= “ME=
Finding the Model Using Regression
1. Press[STAT Press [»](5] Press Press [ENTER
(2nd)1)0, )(2nd)[2](]
VARS]D J[1](1]
CALC TESTS CuadEea BuadEeg LisLzs.%1| |[FuadReg
b o g=gxt+hx+c
SortAcL a=-.\B135543223
SiSortDc b=-.31854723686
diClrList =600
SiSetUrEditor
Press [GRAPH
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Finding the Model Using Microsoft Excel @

1. Enter column headings and data into the spreadsheet.

B3 Microsoft Excel - Book1

Eﬂ File Edit View Insert Format Tools Data  Window Help  Adobe PDF

DEHRASRPBISDA SO T8 E]|[E]00% - @B

: @ snagit [21'| window M i ) = ﬂ.‘g
pite] - ~
s 2 2©° 2020 ¢ [ b [ e [ F [ &6 [ H |
x, Horizontal y, Vertical
Distance Distance
1 |(inches) (inches)
= 0 65.5
=l 58.75 0
4 34 39
5
| 6 |
Ly
| 8 |
| 9 |
10 |
11

2. Select the data by clicking in the first cell, holding down shift and clicking in the last cell.
Next choose Chart from the Insert menu.

BT Microsoft Excel - Book1
Igﬂ Fle Edit Wiew | Insert | Format Tools Data Window Help Adobe POF

e B2 B - 29 -0 -8 = - 51 5[] 0o - @ fiva 2
& snaglt 21| wind Ros B =
=T Lolumns ance vs. Horizontal Distance
. Worksheet B C | D | E ‘ E | G | H |
|1 |Vertical DMCLQJ)ntaI Distance
x,Horj ®m°- ™ tical Distance
Distance | ~#Ee (inches)
Je  Function... 65.5
58 Marme » 0
3| ] Comment ag
Fichure »
22| Diagram...
Obiject...
9 Hyperink... Ci+k

0 | [ Bt v

=
~l

—
[ee]
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== Chart Wizard - Step 1 of 4 - Chart Type

[| | standard Types | Custorn Types 8] 1| @ 100% ~ @) E  Arial - 14
_é Chart type: Chart sub—i_:ype_:_ .
= M Column A | |
— EBar *
it s 0 = I
A [P P Y—

9 ‘ Area w w
— | D Doughinut L1
-~ @ Radar
L4 @ Surface
| o | |9 Bubble w
E Scatter, Compares pairs of values,

9

_’I [ Press and Hold to View Sample ]
1]

i < Bz Mext > } [ Finish ]
| 155

| 14|

| 15 ]

| 16 ]

| 17|

| 18]

4. Click Next.

=
E - Step 2 of 4 - Chart Source Data ? ‘R|
e

Data Range Series

i Vertical Distance us. Horizontal Distance y, Vertical Distance (inches)
= 0
— &0
| 5 o E | F | & H |
i . + Vertical Distance vs.
1 Horizontal Distance y,
— W0 Vertical Distance [inches)
20
10
2 .
0 20 40 &0 a0
4]
_5 Data range:
_T Series in: O Rows
P (®) Colurmres
9
1
1
1
1
14
—] Cancel ] [ + Back “ Lext = [ Einish
1 by
1
17
18
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5. Click on the Titles tab and enter labels for the Chart title, the Value (X) axis, and the Value

(Y) axis.

Chart Wizard - Step 3 of 4 - Chart Options

Titles | sims | Gridlines | Legend | Data Labels
Chart title:
|Vertica| Distance vs. Horizontal Di“ Vertical Distance vs. Horizontal Distance
Value (x) axis: 70
|>< (inches) | L
: 50
: w + Wertical Distance us.
el m:X'S' 2 + Harizontal Distance y.
Yertical Diist.
!y {inches) 1 E 5 [i:;:‘c:z] istance
el
| ‘ 0
0
Second value () axi [ 0 40 80 a0
| ‘ 1 finches)
[ Cancel ] [ < Back ” Menxt > ,4 [ Einish
1
2 L]
10
I
12
12
| 14 ]
Hh
18
| 17 |
18

6. Click on the Gridlines tab and select the Major gridlines under Value (X) axis.

Chart Wizard - Step 3 of 4 - Chart Options

| Gridlines

Titles | Aues Legend Data Labels
Value () axis
ik Vertical Distance vs. Horizontal Distance
] N "
&0
Value () axis @
| Major gridlines I + Vertical Distance vs.
g i - Horizantal Distance 4
3 i Vertical Distance
[ Minor gridlines £ [inches)
-
20
10
0
0 20 40 &0 0
1 [inches)
Cancel ] [ < Back H Mext > ] [ Einish

Pl Bt Pl ol o F S o) B g
0|~ || s (b = O
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7. Click on the Legend tab and deselect Show legend then click Next.

Chart Wizard - Step 3 of 4 - Chart Options

 Titles | txes | cridines Legend [ DataLabels | f = 2
‘ ! i 100% = @!; arial - 14

[lighow legerd

¥ertical Distance vs. Horizontal Distance
Placement

§ (inches)

1) 1 20 30 40 il &0 0

1 finches)

Cancel } [ < Back H Mext > ] [ Einish ]

e B B e P P I BN
~ || k= O

—
o0

8. Click Finish.

EE Microsoft Excel - Book1
i Ele Edit ¥ew Insert Format Tools Data Window Help Adobe FOF

CNEHRSSR|VE YRR -8 F -8 il\@loo% = @!i_Aria\ - 14
(9 Snagtt &' window _ v! @ = %‘1!

- #& Verical Distance vs. Horizontal Distance

A | B c | o [ E [ F T © H

Chart Wizard - Step 4 of 4 - Chart Location

Place chart:

.I () hg new sheet; !Chartl |

@ Az ohiject in:

[ Cancel ] [ < Back eyt s Einish

]

b |
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9. Select the chart by clicking on its outer border.

B Microsoft Excel - Book1

Igﬂ Fle Edt View Insert Format Tools Chart  Window Help  Adobe POF

DEHRAIRVE S B 9 e o mE (e - 10
: & snagit 27| window v = BT -
Chart 2 - #
A | B = = =
1 | L_|
— Vertical Distance vs. Horizontal Distance
e 70
3 +
| 4 | 60
| 5
g
n
| 7 o 40 £ 2
S m 2 u
= 30
[
| 10 30
|11
| 12 10
13
| 14 | a +
15 0 10 20 30 40 50 60 70
% x (inches)
s . N .

10. Choose Add Trendline from the Chart menu.

B3 Microsoft Excel - Book1

\gﬂ File Edt Wew Insert Format Tools | Chart | Window Help  Adobe POF

QEHRI IR D8 CHRR o, L8 3 5] IIQZIQEAMI v 10

: & smagit 12| window -l Source Data...
Chart Area - % T Chart Options...
A | locaon.. [T ¢ [ © [ E | F | & [ H |

1 Add Data... -
[F Veﬂica\mh zontal Distance

2 3D View.,
= 70
N .
LA | Gl
|5 |
6| %

M
T2 40 s
S m 2 J
= 30

LS|
|10 50
L
|12 10
13 ]
it 0 .
15 ] 0 10 20 30 40 50 & 5
16 .
e x (inches)
" |

&
an |
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11. Select Polynomial and set the Order to 2 then click the Options tab.

> Add Trendline

; 2 Type:  [iGptions ] A :
: ‘—] ‘—-_; i Trend/Regression type : IE” v| < | —”

: @ snagit

Chart A /

Based on geries:

1

Moving Average

—_
w
L
S

..E ||
=
-

e v5, Horizonta)

oK } l Cancel

0 10 20 30 40 50 50 70

X (inches)

r | |

1

[ee)

12. Select the Display equation on chart check box then click OK.

[ﬂff""’*aﬁ?f Add Trendline
‘E) Ele E

Type Options

: '—] 7 n Trend\iné name : IE” -| 9 | ) '”
& Snaglt (®) Automatic: Foly. ¢vertical Distance vs, Horizontal Distance y, Vertical Distan
Chart 4 () custom: [ il
4L7 Forecast — ‘ E | & ‘ — G | H |
1 Forward: 1] 2| Units
Backward: 0 : | Units
| 2 | .
3 [ set intercept = |a
[ 4 | art
G [ isplay R-squared valus on chart
| 6 |
7 H
| £
&m 2 u
g =
10 = (8]4 Cancel
— I
11 w
| 12 ] 10
13
14 0 -
15 0 10 20 30 40 50 60 70
16 .
17 x (inches)
18 r = u
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@J Hle Edt Mew Insert Format Tools Data Window Help Adobe PDF

DEHRAGSR 7 LB F 9 BT 5] 2] 4500 ) HE v 10
& snagit [=1'| window v‘ﬁ_.i - H;H
D19 - o
A | B |l ¢ B e | F | 6 | H |

Vertical Distance vs. Horizontal Distance

2
4

e

5 \

6 ]
| 7 | E 40 [
g= E a0 \
I \

10
] 20
A1 ~
12] 10 >
Bl =
@l o
15 0 10 20 30 40 50 B0 70
16 )
17 x (inches) y = 001363 - 03185+ 655
18
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Opening a Sketch in Geometer’s Sketchpad

1. To open an existing sketch in Geometer’s Sketchpad, ‘ Edit Display Comstruct Trd
2

select Open from the File menu. w Sketch Chrl+Hh
Cpen.. .k Chrl+0
Sawve hs..,
Close Chrl+w

Dacument Opkions. ..

Page Setup...
Prink Presiew. ..
Prink...

it Chl+Q

2. A pop up window will appear. Follow the directions for your particular computer system to
get to the file where the existing sketches are stored. Select the desired file (in this case,
Golden Triangles.gsp) by clicking on the filename then the Open button.

Laak in;: |Lﬂ Frofezsional Development j I‘j( -

=
=

File name: |Golden Trangles
Files of type: |Sketchpad Files [*.gzp;".g=4] j Cancel

The sketch will open in its own window which you can manipulate like all other windows in
Microsoft Windows. To maximize the window, you can double-click on the menu bar at the top
of the window.

€ The Geometer's Sketchpad - Golden Triangles DOUbIe_CI ICk
File Edit Display Construct Transform  Measure  Graph  Window  Help here .
\ 13
¢ % Golden Triangles - Investigating Leg Length
& Triangle 1: Triangle 2: Triangle 3 Triangle 4 Triangle 5:
/ J Construct Triangle 1] J Construct Triangle 2] JConstruct Triangle 3] J Construct Triangle 4] J Construct Triangle 5]
L3
A [Measure Segment BD] [teasure Segment CG) [easure Segment JK] [Measure Segment MN] [teasure Segment GR]
Measure Seament ED
»,
B Important!!!
A Click on the Construct Triangle
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Working with the “Golden Triangles” sketch:

To work with the “Golden Triangles” sketch, you do not need to be familiar with how to use the
Geometer’s Sketchpad software. Some features that you may need to know about are:

o Action buttons are buttons you can click on that cause a particular action to happen. In
this sketch, buttons will either construct the next triangle in the sequence or measure a
segment length.

o Cleanup tools are action buttons that cause certain parts of the sketch to disappear, thus
“cleaning up” the sketch.

o Page tabs are divider tabs that separate different pages in the sketch. In this sketch, there
are two pages: Investigating Leg Length and Investigating Dilations.

& The Geometer’s Sketchpad - [Golden Triangles - Investigating Leg Length]
File Edit Display Construct

Triangle 1: ACt I O n B u tto n S ngle 3: Triangle 4: Triangle 5:

J[Construct Trianole 1'[7 T T onstruct Triangle 3] JConstruct Triangle 4] JConstruct Triangle 5]

Measure SegmentElWWﬂeasure Segment CG] [ Measure Segment JK] [Measure Segment M| [teasure Segment AR]

Measure Segment ED

NG

B Important!!!
Click on the Construct Triangle
buttons in sequence only!

Cleanup
Tools

-
Irwvestigating Leg Lengthdnvestigating Dilations | P | | LIJ

L Page Tabs J
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Part 1: Investigating Leg Length

Generating a Scatterplot of Leg Length vs. Triangle Number Using a

Graphing Calculator

1. Press [STAT]. Then press [ENTER].

2. You will see a table containing lists. Your calculator
may contain data in its lists from a previous
investigation. If the lists do not contain previous data,
you may skip to step 6.

3. To clear this previous data, press [STAT].

4. Highlight ClrList. Enter the lists that you
wish to clear. Press [ENTER].

5. Press [ENTER] again.

TMT? Technology Tutorials Algebra 2

Algebra 2
A Golden Idea

it....

s SortAC

s SortOf
sClrList

: SetlUrEditor
L1 Lz Lz 1
i 0 11t
z 1z |
y iE 11
L 18 1z
B 2 B
-7 ZE B
a =0 -158

%EEﬂ CHLC TESTS
it

21 SarfAC
EER=Tal o ANL

ClrList

: SetlUrEditor

ClrList Lia-Lz-Lz
Lyl

IrLi=st Lia.Lz:-L=z
alLy
Oaorne
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6. Enter the data into the lists.
Be sure to press after each value.

7. Press [2nd] [STAT PLOT].

8. Use the arrows to select the necessary options.
For Plot 1, be sure that the Plot is On and a scatterplot
is chosen (first Type). The independent variable (XList)
is in L; and dependent variable (YList) is in L.

11. Choose an appropriate window by selecting
and specifying the appropriate domain and range.
Use the arrow keys to move up and down.

12. To view the scatterplot, press [GRAPH].

TMT? Technology Tutorials Algebra 2

Algebra 2
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L1 Lz Lz £

[ LT
wg=am™
[y S Tl

Flakz  Flok
;E off
ot Bl - Jh
HH-- HIH [~
mlilstald

Mlistil:z
Mark: B +

W THOIOL
amin=A
AMax=6
Ascl=1
Ymin=A
Ymax=15
Y=cl=1
ares=110
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Determining a Function Rule for Leg Length vs. Triangle Number

Using a Graphing Calculator
Note: Directions follow for use of a T1-83, T1-83+, or TI-84.

Using Successive Quotients:

1. Inthe List Editor (Press then press [ENTER]), copy
List 2 into List 3. To do so, use the arrow keys to move
the cursor to the List 3 header, then press (2]. Press

ENTER/.

2. Delete the first element of List 3 by using the arrow
keys to select it then press [DEL].

3. Delete the last element of List 2 by using the arrow
keys to select it then press [DEL].

TMT? Technology Tutorials Algebra 2

L1 Lz = 3
1 {praziizzzzzy
z 7 he
3 y.ri
iy z.8i
c 1.8

Lz =LzH

L1 Lz L 3
i 1z.z3: | FEEEE
z P he ?BE
3 y.7i .71
j 28] .81
c 1.8 1.8

L1 Lz L= =
1 1.2 | R
c r.Bo 4.7l
= 4.71 c.91
Y c.0i i.8
c 18 | -

Lz=7 .62

L1 Lz L= c
i iz | F.BE
c F.BZ 4.7l
'-3| h.ri EE:I.
T

Lzigx =1.8

L1 Lz Lz c
i iz.z: | F.BE
c F.hZ 4.71
'-3| 4.1 Egi
T |-

Lz(EY =
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Use the arrow keys to select the List 4 header. We want
List 4 to be the quotient of List 3 and List 2. Enter the
formula L4 = Ls/L, by pressing [2nd)(3], (], then [2nd](2].
List 4 now contains the successive quotients of the leg
lengths, or y-values.

Return to the home screen by pressing or
[QuIT]. Calculate the mean value of the successive
quotients (List 4) by using Math operations on the Lists.
Retrieve the List menu by pressing then
choose the Math options using the arrow key [»] twice.
Use the down arrow key, [+], to select option 3: mean.

. Enter the list name for which you want to find the mean
value, in this case List 4, by pressing [2nd][4]. Press
[ENTER).

Restore the deleted value from List 2. Return to the List

Editor (Press then press [ENTER]), and use the
arrow keys to move to the bottom of List 2. Re-enter
the value that you deleted.

Algebra 2

Algebra 2
A Golden ldea
Le L= | Y| |
1222 ot Tttty ettt
r.bBe y.r1i
471 .01
c.91 1.8
Ly =LzLz
Le L= LY |
1222 r.BE (giH |
r.bBe y.r1i .Ai1A11
471 .01 [ R - e
c.91 1.8 B1BEE
Lyiia=, &1 200423661 ...

HAMESZ 0P [EERNS
limine
2imax

Meah .

s mediant
AR ]
== ] L
rlstdleuw

meantly?
5121265496

L1 L& Lz c

[T
wm~am™
[l Sy T

I
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Use the mean value to determine the values of a and b
in the general form y = a(b)*. Graph the function rule
that you think might “fit” the data well. To do so, press
[Y=). Clear out any equations by pressing [CLEAR].

Enter the appropriate function rule into Y. Press
[ENTER]. Press [GRAPH].

Using the Graph to Make Predictions

1.

TMT? Technology Tutorials

Press to enlarge the window. Adjust the
settings to make the window large enough to predict
with.

Press [GRAPH] then [TRACE]. Press [«] to select the
function then trace to the prediction using the right and
left arrow keys, [({]].

Algebra 2

Algebra 2
A Golden Idea

A Flatz Flok:
~4'1 =0

“We=

W=

wy=

wWe=

wWE=

wWe=

L

WIHDOOW
amin=-1
amax=1E00
Ascl=1
Ymin=H
Ymax=15
Y=cl=1
ares=1

¥1=19.8500 618070

(- ——— ] e [ -
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Using the Table to Make Predictions

1. Press [WINDOW]. Enter values for TblIStart and ATb1, the THELE SETUF
value of the x increment. Thlstart=A
aThl=1
Indent:
Oerpend:

2. Press [GRAPH]. Use the up and down arrow keys, (4]
and [+], to scroll to the desired value.

Y9

11114
.bHBHE

al

b

P

E_ HEyyy
.LhEEE

in

11

iz

Adecic
A0018
Jel8e

A=
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Part 1: Investigating Leg Length 5]

Determining a Function Rule for Leg Length vs. Triangle Number
Using a Microsoft Excel Spreadsheet

1. Enter your data into a blank Excel spreadsheet.

B3 Microsoft Excel - Book1

@_] Fle Edit %iew Insert Format  Tools Data  Window Help  Adobe PDF
NG EH 0GR TFE % BB S8 @ B
NG Wt W EEF e ML N 5 | [ = {4 | ¥4 Reply with Changes... End Review... ! '@ = !
N25 - B
A | 8B | ¢ | b [ E | F [ &6 [ H | 1 |
1
Triangle | Leg
| 2 | Mumber | Length
| 3 | 1 12.33
EN 2 762
| 5 | 3 4.71
B 4 291
7 & 1.8
6 |
9 |
10

2. Choose Chart from the Insert menu.

E3 Microsoft Excel - Book1

@_] Ele Edit iew | Insert | Format  Tools Data  Window  Help
e e B 79
_J 173 Bows "+ Reply with Change;
28 - Columns
A [ B Worksheet E | F
1 ||ﬂ Chart.., %
2 Syrbal. ..
3 Page Break
% S Function...
b Mame 3
| 7 _d Comment
=) - |
g Picture 3
10 {:3 Liagram...
11| Object...
12 ] )
13 & Hyperlink...  Chr
14
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3. Select XY (Scatter) from the Chart Type selection box then click Next.

Chart Wizard - Step 1 of 4 - Chart Type

Standard Types | Custom Tvpes

Chart bvpe:

M Calurn -
E Bar
[ Line
P Pie

gy Area
@ Doughnut
s Radar

=
@ Surface e M

Chart sub-tvpe:

@ Bubble

5o Stock j

X
ad

Scatter, Compares pairs of values,

Press and Hold ko Yiew Sample |

Cancel | | Mesxt = | Einish |

4. To select the Data Range, click the Collapse Dialog button next to the Data Range text box.

Chart Wizard - Step 2 of 4 - Chart Source Data EIE'

Data Range Series

Ta create a chart, click in the Data range box. Then, on the

worksheet, select the cells that contain the data and labels vou
want in the chart,

Data range: @ )
Seties in: () Rows

() Columns

Cancel ][ % Back ” et = ][ Einish
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5. Select the cells containing your data then click the Collapse Dialog button next to the
floating Chart Source Data box. You will return to the Chart Wizard dialog box.

T T = T = T ™ T )

Trianal L Chart Wizard - Step 2 of 4, - Chart Source Data - Datar... @§|
riangle eq -

,N!TPEE__':E_”BIE“, =Sheet11$C$3:3047| |§|

; 11233 A,

! 2 7.62} /

] 3 471}

: 4 291}

e BB

6. Click the Series tab in order to edit the source data features.

Chart Wizard - Step 2 of 4 - Chart Source Data E]E|

Data Range Series

PR

12 +
10
8
+ n
[# Beries]
3
4 *
*
2 Ed
o
i 1 2 3 4 5 3

Data range:
Series in: () Rows
(%) Columns
Cancel ] [ < Back ” et = ] [ Einish
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7. Give “Series 1” an appropriate name. Click inside the Name text box and type an appropriate
name. In this example, we will use “Leg Length.” Click Next.

Chart Wizard - Step 2 of 4 - Chart Source Data @E|

[rata Range Series

Leg Length

12 +
10
: v # Leg Lengtl]
4 *
2 2 -
i
0 1 2 3 4 H 3
Series —
Marne: Leg Length| >
= E—
* Walues; = P o e o EH
Yyalues: | =Shestl14DE3:4047

Cancel ][ < Back ” fexk >k][ Einish
\

8. At this point you can customize the chart options, including the Chart title, Value (x) axis,
and Value (y) axis labels. Enter the pertinent Chart Options, including appropriate labels
for the x-axis and y-axis. You can also customize the axes, gridlines, legend, and data labels
by clicking on the appropriate tab at the top of the dialog box. Click Next when you are
ready to continue.

Chart Wizard - 5tep 3 of 4 - Chart Options

Titles Axes Gridlines | Legend | DataLabels
Chart title:
th vs. Triangle Mumber Leqg Length vs_ Triangle Number
Walue (X) axis: -
Triangle Murmber 4 2
L]
Yalue () axis: L
. i * * Leog Lengtt]
Leg Length {centimeters) -
E +
i
:‘ 2 = F
=
o z 4 3
Triamgle Namber
Cancel ] [ < Back ” Mext = ] [ Einish
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Chart Wizard - Step 3 of 4 - Chart Options

Titles fxes aridines | Legend | Data Labels

Yalue () axis

Leg Length us.

Triangle Number

—_
m
A
Yalue () axis s
]
- o U]
Major gridlines g,
§
[ Miner gridlines e
]
FAry
2
™ 2
H
= a
i 1 2

3 4 5 3

Triangle Humber

[ Cancel H < Back “

ezt >[}J [ Einish

9. Select the location of the new chart, then click Finish.
Chart Wizard - Step 4 of 4 - Chart Location

Place chart:

|_|_I_ ™ &5 new sheet: |Chart1

Cancel | < Back |

+ s gbject in: Sheet

| Finish |
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Microsoft Excel - Book1

@_1 File Edit Wew Insert Format Tools  Chart  Window Help  Adobe PDF
AR T= > M- R= eV s W TEC W A, B IR NS SR S W - @ Binrial <10 -|B I U
R B i HEP e S | | & B g1 | ¥4 Reply with Changes.., End Review,., ! it 3 !
Chart 1 o f
A | e | ¢ | o | E | F [ & [ H [ 1 [ 4 ] L Mo
] - n
Triangle |Leg i
2 Number | Length Leg Length vs. Triangle Number
= 1 1233
] 2| 7E2 14
| 5 | 3 471
|6 | 4 291 +
B 5 18 1
8 —
9 g0
10
11| R
= - & i -
13 =
14 5 6
15 | 5 4+
16 g
? - L 3
18 2
19
|20 ]
| 21 | ] 1 2 3 4 ]
22 .
>3 | Triangle Number
2 .
L
3 -
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Part 1: Investigating Leg Length

Determining a Function Rule for Leg Length vs. Triangle Number
Using a Microsoft Excel Spreadsheet

1. Click to select your chart. Choose Add Trendline from the Chart menu.
Microsoft Excel - Book1

IEJ Eile Edit ew Insert Format  Tools | Chart | Window Help  Adobe PDF
RN = NEWE N NEWE- A - A Rl 3 F . 4] @ g wna 210 2| B
Chart Area |+ A Chart Options. ..
A | B | (6 | 0] Laocatian, .. ) | H | | | 1 | % | L | M
1_ - Add Data. .. ) -
Triangle  Leg .
2 Mumber  Length Add Trendine. . Q Leg Length vs. Triangle Number
L] 1 12, 3D Wisw...
| 5 | 3 471
B 4 29
& 5 18 12 i
5 —
o £ 10
0] 2
L .§ 8 L d
12 N o
13 =
| 14] R
15| 3 +
16 2 4
iz - ‘
18 2
19
20 0
2 0 1 2 3 4 5 6
E Triangle Number
A u [ | u
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2. The Add Trendline dialog box will appear. Click on the parent function for the trendline
you wish to graph. If you select Polynomial or Moving Average, be sure to select the order
or period, respectively.

Type Cptions

TrendfRegression bype
Linear Lagarithmic Polynornial
Power Exponential Moving Average

Based on series:

I OKR ‘ [ Cancel

3. Click on the Options tab. Click on the Display equation on chart check box. Set any other
features that you would like to customize related to your trend line. Click OK.

Add Trendline X

Type Options

Trendline name

(3) automatic:  Expon, {Leg Length)
O Cuskarm:

Farecast

Forward: i] Uniits

Backward: i Units

LIRS

[ zet intercept = a

I ol M [ Cancel
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4. Customize the appearance of the equation by double-clicking on the equation. The Format
Data Labels dialog box will appear. You can change the appearance of the equation,
including font, number, and alignment. Click OK when you are finished.

Leg Length vs. Triangle Number

TN
B N
E .
N

4 e, 4o QAR HE X

Leg Length {centimeters)

0
0 1 2 3 4 a B
Triangle Number
Format Data Labels @|
Patterns Mumber | Alignment
Font; Font skyvle; Size:
Arial Bold 12
T Alba Matker ~ Reqular 9 ~
T Alba Super Ttalic 10
ﬁ Alierian 11
*| | Bold Italic 1z |3
Underline: Color: Background:
Mone A Aukomatic v | Aukomatic -
Effects Preview
[ strikethrough
AaBbCcYyZz
Auko scale
This is a TrueType font. The same Font will be used on both wour printer and
your screen,
I 0K t ’ Cancel
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Using the Graph to Make Predictions

1. Double-click the trendline on your chart. The Format Trendline dialog box will appear.

Leg Length vs. Triangle Number

14 J‘

12 4
Ll 5|
@ '
\.
B e
g s
s
s N = 1D.946¢ 411X
= Yy
= 4 S
-1}
— .

"Leg Length' Trendline 1 |
2 ==
0
0 1 2 3 4 a =
Triangle Number

2. Click the Options tab. In the Forecast text boxes, enter the number of units that you would
like to extend the graph either Forward or Backward beyond your data set. Click OK.

Format Trendline @

Patterns Type Cplions

Trendline name
(%) automatic:  Expon. {Leq Length)

O Cuskany

arecast

|
]

Forward:

Backward:

[] et intercept = a
Display equation an chart
[ cisplay R-squared walue on chart

[ OKM [ Cancel
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3. Use the extended graph to estimate the necessary x- or y-value.
Leg Length vs. Triangle Number

14

12 &
;. N
g 10
M
H: \
N
£ 6
z \\
—
g4 5 0.48111
= "o y = 19.946¢ "4

o
2 ]
. -'_"‘:-u—:___’:__z_b:ll
] 2 4 o] a n 12
Triangle Number
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Part 2: Investigating Dilations

Generating a Scatterplot of Leg Length vs. Dilation Number Using a

Graphing Calculator

1. Press [STAT]. Then press [ENTER].

2. You will see a table containing lists. Your calculator
may contain data in its lists from a previous
investigation. If the lists do not contain previous data,
you may skip to step 6.

3. To clear this previous data, press [STAT].

4. Highlight ClrList. Enter the lists that you
wish to clear. Press [ENTER].

5. Press [ENTER] again.

TMT? Technology Tutorials Algebra 2
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it....

s SortAC

s SortOf
sClrList

: SetlUrEditor
L1 Lz Lz 1
i 0 11t
z 1z |
y iE 11
L 18 1z
B 2 B
-7 ZE B
a =0 -158

%EEﬂ CHLC TESTS
it

21 SarfAC
EER=Tal o ANL

ClrList

: SetlUrEditor

ClrList Lia-Lz-Lz
Lyl

IrLi=st Lia.Lz:-L=z
alLy
Oaorne
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6. Enter the data into the lists.
Be sure to press after each value.

7. Press [2nd] [STAT PLOT].

8. Use the arrows to select the necessary options.
For Plot 1, be sure that the Plot is On and a scatterplot
is chosen (first Type). The independent variable (XList)
is in L; and dependent variable (YList) is in L.

11. Choose an appropriate window by selecting
and specifying the appropriate domain and range.
Use the arrow keys to move up and down.

12. To view the scatterplot, press [GRAPH].
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Flakz  Flok
;E off
ot Bl - Jh
HH-- HIH [~
mlilstald

Mlistil:z
Mark: B +

W IHOOL
amin=-1
AMaE=5
necl=1
Ymin=H
Ymax=15
Y= l=1
wres=]
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Determining a Function Rule for Leg Length vs. Dilation Number
Using a Graphing Calculator

Note: Directions follow for use of a T1-83, T1-83+, or TI-84.

Using Successive Quotients:

1.

TMT? Technology Tutorials

In the List Editor (Press then press [ENTER]), copy
List 2 into List 3. To do so, use the arrow keys to move
the cursor to the List 3 header, then press (2]. Press

ENTER/.

Delete the first element of List 3 by using the arrow
keys to select it then press [DEL].

Delete the last element of List 2 by using the arrow
keys to select it then press [DEL].

Use the arrow keys to select the List 4 header. We want
List 4 to be the quotient of List 3 and List 2. Enter the
formula L4 = Ls/L by pressing [2nd](3], [+], then [2nd][2].
List 4 now contains the successive quotients of the leg
lengths, or y-values.

Algebra 2

L1 Lz Lz 3
] 1.8 1.0 |
i z.01 z.01
z 4.71 4.71
E 762 762
y 1233 | 1z.33

Lzi=1, 2

L1 Lz Lz 3
] | =01 |
i z.81 4.71
z 4.71 762
E: 7.6 12.33
y b R

Lzia=2, 91

L1 Lz Lz z
0 1.8 z.81
i z.01 4.71
% 4.71 1.2553
y ﬁ BRI

Lz(E) =

Lz Lz ] y
1.8 L R R
z.81 4.71
4,71 762
7.6 12,33

Ly =L z~L:z

Lz Lz LYy y
1.8 z.ai 1 5157 |
z.91 4.71 1.6106
4.71 7.6z 1.6178
762 1.3z | L6iB1

Lyihi=1 ., 6l EEEEEEG...
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Return to the home screen by pressing MODE] or
[QuIT]. Calculate the mean value of the successive

quotients (List 4) by using Math operations on the Lists.

Retrieve the List menu by pressing [2nd)[STAT], then
choose the Math options using the arrow key [»] twice.
Use the down arrow key, [+], to select option 3: mean.

. Enter the list name of which you want to find the mean
value, in this case List 4 by pressing (2nd](4]. Press
[ENTER).

Restore the deleted value from List 2. Return to the List

Editor (Press then press (ENTER]) and use the
arrow keys to move to the bottom of List 2. Re-enter
the value that you deleted.

Use the mean value to determine the values of a and b
in the general formy = a(b)”. Graph the function rule
that you think might “fit” the data well. To do so, press
[Y=). Clear out any equations by pressing [CLEAR].

. Enter the appropriate function rule into Y. Press
[ENTER]. Press [GRAPH].

Algebra 2

Algebra 2
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HAMES OFS |EERNS
limine
Zimaxt
mean’,
smediant
AR i
B Frod?
Tdstdbew
meantly
1.617792
[ |
L1 Lz L® z
0 1.8 z.91
i z.01 .71
z .71 ?BEE
E 7 BE 12,33
LziGl =

ALE Flotz Flot:
~4'1 =0

“We=

W=

~Wy=

~Ne=

~WeE=

W=
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Using the Graph to Make Predictions

1. Press to adjust the window. Adjust the settings
to enlarge the window enough to make predictions.

2. Press [GRAPH] then [TRACE]. Press (4] to select the
function then trace to the prediction using the right and
left arrow keys, [JD].

Using the Table to Make Predictions

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

2. Press [GRAPH]. Use the up and down arrow keys, (4]
and [+], to scroll to the desired value.

TMT? Technology Tutorials Algebra 2

Algebra 2
A Golden Idea

W IHDOL
Aamin=-1
amax=1A
Aecl=1
Ymin=H
Ymax=201
Y=cl=16R
“res=1

¥1=1.801.61H0"H

HE0 a2 ¥=135.79701 .

THELE SETUF
Thlstart=A
aThl=1
IridFnt.:
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& Y4
& 3z.296
? Ez.2EY
;| A4.E47
g 1z6.H
2213y
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1z EPO4E
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Part 2: Investigating Dilations 5]

Determining a Function Rule for Leg Length vs. Triangle Number
Using a Microsoft Excel Spreadsheet

1. Enter your data into a blank Excel spreadsheet.
B3 Microsoft Excel - Book1

Ell_] Eile Edit %iew Insert Format  Tools Data Window Help  Adobe PDF
iNEHASSRVE SR S0 o8 S 20
R P i W T WA | | (&) By @ | ¥4 Reply with Chanaes... End Rewisw,. ! P - !
F4 hd f
A | B | ¢ | b | E [ F | 6 [ H | 1 |
1
Dilation | Leg
JE MNumber |Length
[ 0 1.8
4] 1 291 I .I
L5z 2 471
| B | 3 762
| 4 12.33
o

2. Choose Chart from the Insert menu.

B3 Microsoft Excel - Book1

@_] File Edit ‘“iew | Insert | Format  Tools Data  Window Help
HRN=A" W-NE cells... B
_J et [ (R o Rows "+ Reply with Change:
128 - Calumns
A | B Warksheet E | F
1_ ||ﬂ Chart... %
) Symbal..,
i Page Break
% Je | Function...
B Hame 3
| 7 4 Comment
a ]
g Picture: b
10 23| Diagram...
11 Object...
12 !
13 ‘__!Q Hyperlink.,.  Chrl+K
14
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3. Select XY (Scatter) from the Chart Type selection box then click Next.

Chart Wizard - Step 1 of 4 - Chart Type

Standard Types | Custom Tvpes

Chart bvpe:

M Calurn -
E Bar
[ Line
P Pie

gy Area
@ Doughnut
s Radar

=
@ Surface e M

Chart sub-tvpe:

@ Bubble

5o Stock j

X
ad

Scatter, Compares pairs of values,

Press and Hold ko Yiew Sample |

Cancel | | Mesxt = | Einish |

4. To select the Data Range, click the Collapse Dialog button next to the Data Range text box.

Chart Wizard - Step 2 of 4 - Chart Source Data EIE'

Data Range Series

Ta create a chart, click in the Data range box. Then, on the

worksheet, select the cells that contain the data and labels vou
want in the chart,

Data range: @ )
Seties in: () Rows

() Columns

Cancel ][ % Back ” et = ][ Einish
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5. Select the cells containing your data then click the Collapse Dialog button next to the
floating Chart Source Data box. You will return to the Chart Wizard dialog box.

= =
f —
| C [ O | E Chart Wizard - Step 2 of 4 - Chart Source Data - Datar... @E| 1
| =sheet11$C$3:4047 =]
Dilation  Leg
Mumber __ Length _
! i 1.8,
' 1 291, [ 1
\ 2 4713
E 3 762!
LAl 1233

6. Click the Series tab to edit the source data features.

Chart Wizard - Step 2 of 4 - Chart Source Data

[rata Range SBries|
14

.

i

Drata range:
Series in: ) Rows
(&) Columns
Cancel ] [ < Back “ et = l ’ Finish
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7. Give “Series 1” an appropriate name. Click inside the Name text box and type an appropriate
name. In this example, we will use “Leg Length.” Click Next.

Chart Wizard - Step 2 of 4 - Chart Source Data @g|

Data Range | Seties
Leg Length
!
12 +
10
: 5 + Leg Lengt]
" +
2 +
]
] 1 2 3 4 H
Series
Leg Length
* Values; = ' H
¥ Walues:  |=Sheetl1$0$3:3047
Cancel ] ’ < Back ” Mext = ﬂ ’ Firish

8. At this point you can customize the chart options, including the Chart title, Value (x) axis,
and Value (y) axis labels. Enter the pertinent Chart Options, including appropriate labels
for the x-axis and y-axis. You can also customize the axes, gridlines, legend, and data labels

by clicking on the appropriate tab at the top of the dialog box. Click Next when you are

ready to continue.

Chart Wizard - Step 3 of 4 - Chart Options

(i i Axes
Chart title:

Walue () axis:

Leg Length ws. Dilation Mumbe

Gridines || Legend | Data Labels

Leg Length vs_ Dilation Number

TMT? Technology Tutorials

Dilation Mumber s
) 210
Walue () axis: E- .
Leg Length -3" &
=y
z
i
0 1 2 3 4
Dilation Number
Cancel ] [ = Back ” Mext }w [ Finish
Algebra 2
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9. Select the location of the new chart, then click Finish.
Chart Wizard - Step 4 of 4 - Chart Location

Place chart:

|_|_l_ " hsnewshest;  |Chartl

{* 4z object in: Mﬂ
Cancel | < Back | | Finish |

B3 Microsoft Excel - Book1

@_1 File Edit Wew Insert Format Tools  cChart  MWindow Help  Adobe PDF

INEHR SIS N BB g8 T A @ [ ol glBo s ml= == FEl g
I B i P ML WY | | o By f4 | ¥4 Reply with Changes... End Review.. ! H ey R i B !
Chart Area | = 23
A | e | ¢ | b | E | F | &6 [ H | | 4 | k [ L I M | N | o |
Dilation  Leg
Murmber  Length
8] 1.8
il 2,
2 4.1
3 7.B2
4 1233

Leg Length vs. Dilation Number

0 s 1 15 2 25 3 35 4 45
Dilation Number

T P ] e P PN PN T YN P R R P Y Y B =
4 R S N R SR o S B R M R R R R RCIE E S
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10. You can customize the features of your chart by double-clicking the part that you wish to
change. For example, to change the scale of the x-axis, double-click the x-axis. The Format
Axis dialog box will appear. Click on the Scale tab, then change the major unit. Click OK.

Patterns Scale K Faont Murber | Alignrment

Walue () axis scale

Auka
Minirnumm: ]
Maxirnurmn: 5
|:| Major unik: 1|
Minaor unit: 0.2
Walue () axis

Crosses ak: o
Displary units: Mone R

[] Logarithmic scale
[[] values in reverse arder

[ walue ) axis crosses at maximum value

[ (a4 M [ Cancel
Leg Length vs. Dilation Number
14
12 *»
10
‘_-E’ 8 -*»*
T
-
g B
—
-
4
-*»*
2
0
0 1 2 3 4 5
Dilation Number
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Part 2: Investigating Dilations

Determining a Function Rule for Leg Length vs. Triangle Number
Using a Microsoft Excel Spreadsheet

5. Click to select your chart. Choose Add Trendline from the Chart menu.
Microsoft Excel - Book1
IE_] File Edit Miew Insert Formab Tools | Chart | Window Help  Adobe PDF
P EEL R SIS [ e et Tupe.. 2 > - 4|0 e @i -0 - B U=
TR N2 R |2 Bed |2 feadpeves JiSH AN A
Chart Area v A Chart Options... ! !

1]
(il
s

A | E | & | D Location, .. G | H | | | al | K | i | h | I

]

—r Add Data...
Dilation  |Leg

Murnber Length| Add Trendiine. . [, |
1 3D isw.

29T
471
7E2
12.33 L]

Leg Length vs. Dilation Number

R e |

e
==

14

oy
ka

—
(X3}

12

=i
=

Y
o|m

10

Leg Length

0 1 2 i} 4 8

29| Dilation Number

r ma | pa [ wa v ralpa pa | = | = [ =
00|~ | 0| &= || M| = | O @ o~
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6. The Add Trendline dialog box will appear. Click on the parent function for the trendline
you wish to graph. If you select Polynomial or Moving Average, be sure to select the order
or period, respectively.

Type Cptions

TrendfRegression bype
Linear Lagarithmic Polynornial
Power Exponential Moving Average

Based on series:

I OKR ‘ [ Cancel

7. Click on the Options tab. Click on the Display equation on chart check box. Set any other
features that you would like to customize related to your trend line. Click OK.

Add Trendline X

Type Options

Trendline name

(3) automatic:  Expon, {Leg Length)
O Cuskarm:

Farecast

Forward: i] Uniits

Backward: i Units

LIRS

[ zet intercept = a

I ol M [ Cancel
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8. Customize the appearance of the equation by double-clicking on the equation. The Format
Data Labels dialog box will appear. You can change the appearance of the equation,
including font, number, and alignment. Click OK when you are finished.

Leg Length vs. Dilation Number
14
12 =1 ?9949“-“3”*J:
¢
10 e
e “
ER: rds
- /
-
F B p——
4 e
v;\-ﬁf
4 ;’z_,_w""
5 z;—-&":f’:“
0
0 1 2 3 4 5
Dilation Number
Format Data Labels g]
Patterns |i Murber | Alignment
Eont: Farnt skyle: Size:
Arial Bold 12
T Alba Matker e Reqular 9 FS
T Alba Super Tkalic 10
algerian 11
| |Bold Italic El ~
Underline: Color: Biackground:
Mone w Autarnatic | | Aubamatic “
Effects Preview
[ strikethrough
AaBbCcYyZz
Auko scale
This is a TrueTvpe fant. The sarme Font will be used on both wour printer and
yOur screen,
I 0K t [ Cancel
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Using the Graph to Make Predictions

4. Double-click the trendline on your chart. The Format Trendline dialog box will appear.

Leg Length vs. Dilation Number
14
12 =1 ?9949”'43”"J1
J
10 /",
® 8 e
: Kl
—
T B 7
- J— "Leg Length” Trendline 1
4 ,.:—"‘E',Zf —
2 EF_.&J-’:"’:J
0
0 1 2 3 4 5
Dilation Number

5. Click the Options tab. In the Forecast text boxes, enter the number of units that you would
like to extend the graph either Forward or Backward beyond your data set. Click OK.

Format Trendline @

Fatterns Type Options

Trendline name
(%) pukomatic:  Expon, (Leg Length)

() Custony:

Farecast

Forward: 7

Backward: ]

[ set intercept = a
Display equation on chart
[] pisplay R-squared value on chart

[ OKM [ Cancel
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6. Use the extended graph to estimate the necessary x- or y-value.
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Leg Length vs. Dilation Number
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Using the CBL2 and Light Probe to Collect Data

1. Plug the light sensor into a Channel port of your CBL2. }]*E!_[!}]._[!]E
Run a data collection program, such as the DataMate onlcs
App. Press [APPS), then use [=] to scroll down to :Ct1aHelF
DataMate. : Dansk

HD=at aMat.e
: Deutsch

The DataMate program will automatically recognize the *EzFrarol

light sensor. The number in the top right corner is the JFrancais
reading of light intensity in milliwatts per square
centimeter.
2. If DataMate does not automatically recognize the light CH 1: LIGHT 7.0089

sensor, then select option 1: SETUP by pressing [1].

MODE: TIHE GEAFH-20

1:ZETUF Y:ANALYZE
cETRHRT L:TOOL=
Z:GkAFH a:gUIT

3. Select the Channel port into which you plugged the FCH 1:
light sensor. Press (] or [+] so that the arrow is next to CHz:
the appropriate Channel. Press [ENTER. ng :

HODE: TIHE GEAFH-20

1:0K =:ZERD
ZCALIERATE 4:XAYE/LOAD

4. Look for the LIGHT sensor. If you do not see it on the SELECT *EN=0FK
current screen, select 7: MORE by pressing (7]. When ?;ﬁHPEHHTUHE
you see LIGHT listed, select 5: LIGHT by pressing S CONDUCTIVITY
(5. 4:FRESSURE
E:FORCE
B:HEART RATE
7 :MORE
B:RETURN TO *ETUF =CKEEN
SELECT “En=0OFR

1:ACCELEROMETER
c:COLORINETER

ZCOZORE:

4Y:NICROFHONE

E:LIGHT

B:0. DRV GENCHGALY

r*MORE

B:RETURN TO ZETUF =CRKEEN
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5. Select the light probe that you are using by pressing (1], LIGHT
(2], or (3. You will be returned to the main screen. 1:LIGHT SOOCLY

SLIGHT gL
FLIGHT 1E000aCL D

6. Read the light intensity (in milliwatts per square - < >
centimeter) by observing the number in the top-right CH 1: LIGHT ( CRLL

corner of the screen.

MODE: TIHE GEAFH-20

1:ZETUF Y:ANALYZE
ZETHRT L:TOOL:
Z:GkAFH a:gUIT

7. To collect the next data point, move the light probe
away from the light source, then read the intensity.
Continue until you have collected the necessary data.

8. Press (6] to return to the home screen.
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Generating a Scatterplot Using a Graphing Calculator 84]

1. Enter data into the lists. 1] Lz L= 1

.b

)

B .

g =188
i .

1.

1.

i .
[ ArEL

2. Turn on the [STAT PLOT] by pressing [2nd)[Y9). Select the DH}{"‘E Flokz
necessary options. In this case, choose a scatterplot with .
; > R gFe! B | Jd
independent variable in [L1] and dependent variable in HH-- HIH |~
L. ®listiL4
Y1listiL:z0
Mark: B -
3. Choose an appropriate window by pressing I T MO0
and specifying the appropriate domain and range. Use Fml r'EEll
(«)(~] to move up and down the list. Type the desired EEET;E 1 =
value then press [ENTER]. b ] r'|=l.El
Ymax=1
Y=cl=.1
Ares=1

4. To view the graph, select [GRAPH].
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Generating a Scatterplot Using Microsoft Excel

1. Enter your data into a blank Excel spreadsheet.

Microsoft Excel - Book1

Igl_1 Eile Edit %iew Insert Format Tools Data Window Help  Adobe PDF
N EE RGBT RSB F 8 T B e
e Il s B R N | 2, Ay 3| o Reply with Changes... End Review . [l 150 51 =6 M
E21 - A
A | B | C | D [ E | F | & | H [ 1
1
2
Distance | Intensity
3 (2) )
ER () (mWfl:mz}
L5 0.6 0.7454
B 0.7 0.5657
s 0.8 0.4588
8 0.8 0.313%
9| 1 0.2538
10 P! 0.214%
11 12 0.1751
| 12| 13 0.147%
13 1.4 0.1333
14 1.5 0.1236
15 1.6 0.11
15| 17 0.0973
17 1.8 0.0306
18 19 0.0808
19| 2 0.075
winl

2. Choose Chart from the Insert menu.

Microsoft Excel - Book1

@_] Fle Edit Wiew | Insert | Format  Tools Data  Window  Help
HAN=A" N-EE ] cells.. B
gy fe o o) Gy Rous F+ Feply with Change
N2E - Calumns
A | E Worksheet E | F
1_ ||ﬂ Chart... M
2 ﬁymlzncnl...v\x
3 Pane Break
% S Function...
E Mame 3
7 4 Comment
a e
T Picture: b
10 23| Diagram...
11| Object...
|12 : .
13 g, Hyperlink.,.  Chrl+K
14
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Chart Wizard - Step 1 of 4 - Chart Type

Skandard Types | Cuskomn Tvpes

Chart bype:

[l =efumn =
E Bar

|ﬁ Line
2 Fie

Chart sub-type:

B (Scatter)
‘ Area

i@ Doughnut
s Radar

>
@ Surface e M

@ Bubble

o
5o Stock | W

Scatter, Compares pairs of values,

Press and Hold ko Yiew Sample |

Cancel | | Mesxt = | Einish |

Algebra 2

I’ve Seen the Light!
3. Select XY (Scatter) from the Chart Type selection box then click Next.

4. To select the Data Range, click the Collapse Dialog button next to the Data Range text box.

Chart Wizard - Step 2 of 4 - Chart Source Data EIE'

[rata Range Series

Tao create a chart, click in the Data range box, Then, on the

worksheet, select the cells that contain the data and labels you
want in the chart.

Draka range: @
Series in; ) Rows

) Columns

Cancel ][ < Back ” Mext = l[ Firish
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5. Select the cells containing your data then click the Collapse Dialog button next to the
floating Chart Source Data box. You will return to the Chart Wizard dialog box.

Distance Intensity
() ()

(1) (W l:m:)
0.6 0.7454
07 0.5657
0.8 0.4538
0.9 0.3199
1 0.2538 |
1.1 02143
1.2 0.1751
1.3 0.1479
14 0.1333 |
15 01236
16 011
17 0.0973
1.3 0.0906 |
1.9 0.0208 !
______ 2. oo

Chart Wizard - Step 2 of 4 - Chart Source Data - Datar... @E|

=Sheet11$CH5$0$19

6. Click the Series tab to edit the source data features.

Source Data

Data Range

0.5

LAy

06

%]

0.4

0.3

0z

ol

L]

o

Drata range:

Series in:

PX
Series R
*
*
-
L]
* &
ey L E—
05 1 15 2 25
=sheet1!$C$5: 0419

O Rows
(&) Colurmns

Cancel ] [ < Back ” Mext = ] ’ Einish
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7. Give “Series 1” an appropriate name. Click inside the Name text box and type an appropriate
name. In this example, we will use “Leg Length.” Click Next.

Chart Wizard - Step 2 of 4 - Chart Source Data @E|

[raka Range Series

Light Intensity
05
*
of
06 +
[ =
0.4 # Light Intanit
0.5 =
0.z —
* 4 &

04 A

]

o 05 1 15 z 25
Series

Light Intensity
2 Walues: ' "
yyalues: | =Shestl$D45: 40419

Cancel ][ < Back ” et >kj’ Einish
\

8. At this point you can customize the chart options, including the Chart title, Value (x) axis,
and Value (y) axis labels. Enter the pertinent Chart Options, including appropriate labels
for the x-axis and y-axis. You can also customize the axes, gridlines, legend, and data labels
by clicking on the appropriate tab at the top of the dialog box. Click Next when you are
ready to continue.

Chart Wizard - Step 3 of 4 - Chart Options

L. o Awes Gridines | Legend | Data Labels
Chart title:
Light Intensity Light Intenzity
Walue () axis: A .
- - 0T
Distance {ri) ‘E - .
Yalue () axis: :Il. 05 -
; =04
Inkensity {m fcmz) %. g .
$ 0z +
i Teel, o
i
u us 1 18 z 25
Distance [m]
Cancel ] [ < Back ” Mext = ] [ Einish
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9. Select the location of the new chart, then click Finish.

Chart Wizard - Step 4 of 4 - Chart Location

Place chart:

|_|_l_ " hsnewshest;  |Chartl

¥ As gbject in: Sheeti R
@ Cancel | « Back | | Firish |

Microsoft Excel - Book1

IE_’I File Edit Wew Insert Format  Tools Data Window Help  Adobe POF
AR NN NERE NS WA WP WECR:-SAS A RACRAE- N0 R TN LN~ HELC -0 | B I U|ES
NI Mot i WA W e WA | | (& By @ | ¥4 Reply with Changes... End Review. ! iyt 5| !
128 - e
A | e [ ¢ [ b | E | F | & | H [ ¢ [ 4 [ kK [E T M [ N
1
=
Distance Intensity
Ll D) ()
4 | (o) (mchm:)
5 0.6 0.7454 Light Intensity
B 07 0.5657
| 0.8 04582 08
g 0.9 0.3199 *
B 1 0.2538 o
10 i 0.2149 06
73] 12 0.1751 g *
12 13 0.1479 S .
13l 1.4 0.1333 E 4
14 15 0.1236 £
15| 16 011 503 K
16| 17 0.0973 2 Te
] 18 0.0906 |
18 19 0.0808 0.1 e
19 2 0.075
— ]
e ] as 1 15 2 25
| 22 | | Distance (m)
23
24
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Generating a Scatterplot Using TI-Interactive

1. Open a new Tl-Interactive document.

File Edit Y“iew Insert Format Tools Help
ODeBsQ v L W@y
F | sz B 7 U

2. Select the list icon from the scroll bar to activate the DATA EDITOR.

3. Create a scatterplot. Select the scatterplot icon " from the DATA EDITOR toolbar and
from the drop down menu.

a Help

[-] - 58 [ | 8|
= =

== P |
& e
L

—pkl |

4. Click onthe STAT PLOTS tab then enter the list names that contain the data, independent
variable first and dependent variable second.

u”\%

'?"‘l—l':m]m]

o | Wil

b ——
e

im| Stat Plots

I7| L1 =

L2
.
Independent Wariable; I
gl D:np_l,l.l’-‘«lll Cloge | Help | y
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5. Set an appropriate window and label the axes by clicking the FORMAT button. In the
Window tab, enter the appropriate domain and range for the function.

Ticeon i
File Edit Wiew Tools Zoom Calculate Draw  Help
a8 BE AU AL/ ke 2
NS DA M N MO 22|
1EI:
8
o1
B
2
W 1IDII8I_IEI:1II2I_I2II‘II1IEII8II1ID r
2t
_45
i
_3:
1ol

Window |Animate| dwes | Grid | Trace | Labels|

Hmir: I—'ID—

IV Automatic ¥Step Srna: |1D—

Hatem IW Facale: I1—
“fmir: I"‘U—

T Im—

rroale: |1—

Cancel | Apply | Help |

6. After entering the Xmin, Xmax, Xscale, Ymin, Ymax, and Yscale, click the APPLY button.

Format

[v Automatic #Step

windov l.&nimate] dwes | Grid | Trace | Labels |

Ak IEI—
Hmas: |3—
l— Hzcale: |1—
“mir: IU—

' mas: I"—

“zcale: |1—

3

Cancel |

Help |

ok |

Apply m
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7. The scatterplot should be displayed with the specified domain and range.

003 *
c »
~nz2 '
“.
[t
. 1
03 06 09 1.2 15 18 21 24
Distance (m)

i x
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Determining a Function Rule Using a Graphing Calculator

1. The graph appears to be an inverse variation function,

y= 5 so multiply xy to find k, the constant of
X

variation.

Go to the List Editor by pressing [STATJ[ENTER]. Use
(+](«] to select the List 3 header. Enter the formula [L3] =

[L1] [L2] by pressing [2nd)[1](x])2nd][2]. Press [ENTER].

. Find the average value of List 3 by returning to the

home screen and using List operations. Press [2nd][MODE].
Press [2nd)[STAT] ] ](3]. Enter [L3] by pressing [2nd](3],
then press [ENTER].

. Substitute this value of k into the parent function and
verify using a graph.

Press [Y5) then enter the function. Press to view
the graph.

TMT? Technology Tutorials Algebra 2
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L1 Lz L= 3
B FYEY | oo
7 .ERE7
‘B 4CEA
.8 .x189
1 ZEZA
1.1 .ziig
1.7 A7el

Lz =L1*LzH

mearntlz

. 2SEES2EEETY

AME] Flotz Flot:
~Wi1B. 235850
i
M=
~Ny=
~Ne=
~NeE=
~No=
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4. This function is not a good fit. Try inverse-square

variation, y :Lz. Multiply x®y in order to find an
X

approximate value for k, the constant of variation.

Go to the List Editor by pressing [STAT][ENTER]. Use
(+](«] to select the List 4 header. Enter the formula [L4] =

[L1]? [L2] by pressing 2nd|T]=2)x](2nd][2]. Press [ENTER].

Find the average value of List 4 by returning to the
home screen and using List operations. Press [2nd][MODE].
Press [2nd]([STATJ>]D](3]. Enter [L4] by pressing [2nd](4],
then press [ENTER].

. Substitute this value of k into the parent function and
verify using a graph.

Press [Y=], then enter the function. Press to view
the graph.

TMT? Technology Tutorials Algebra 2
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Lz Lz 4] y
T KT
-t B T [T
HEER | BP0
x198 | .z@q94
ZEx@ | .25:E
2148 | Z3:RzH
Arel | zindz

Ly =L 1kl zH

meanilz

. 232ASPEEET
meanily 2
. . 275G EE

AE Flokz Flok:
~WiB. 27 3-HER
wHe=
wHe=
wNy=
wHe=
“NE=
wMNe=

l
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Using the Graph to Make Predictions

1. Press to enlarge the window. Adjust the
settings to make the window large enough to predict
with.

2. Press [GRAPH] then [TRACE]. Press [4] to select the
function then trace to the prediction using the right and
left arrow keys, [(«]].

Using the Table to Make Predictions

1. Press (WINDOW]. Enter values for ThiStart and ATb1, the
value of the x increment.

2. Press [GRAPH]. Use the up and down arrow keys, [4]
and [+], to scroll to the desired value.

TMT? Technology Tutorials Algebra 2
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W IHDOL
wmln=g
AMAaK=5
Aecl=.25
Ymin=A
Ymax=1
Yecl=.1

“res=1

g DR o

U= PE e NS OENAT 5

THELE SETUF
ThlSstart=A
alhl=1
Indent.:
DeFrand:

# Y9 Ve

.7H MR
.74 qzuz |y
8 HZEEE | 4

Higl | u
Iﬂh: qognl | oy
i: I .x8az8 | 4
-84 :BRE | n

m=a 82
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Determining a Function Rule Using Microsoft Excel

1. Click to select your chart. Choose Add Trendline from the Chart menu.

Microsoft Excel - Book1

@J File Edt ‘iew Insert Format Tools | Chart | Window Help  Adobe FDF
RN RERE I R4 e et 2 x4l e §ime 210 Z|B I U|==3
Chart Ares B A Chart Options...
A | B | & | Lacation. .. F | 6 | H | | | J | K | L | M | N
% Add Data. ..
il Thetancs i Add Trendline. .. h |
L) ) 3-D Wiew..
4| (m) (1 W/ cm:) w
5] 0.6 0.74354 Light Intensity
6 0.7 0.5657
L 0.8 0.4588 08
8 0.9 03195 *
— 07
L5k 1 0.2538
10 1.1 0.214% 06
11 12 0.1751 = *
12| 13 01475 g% .
13 14 01333 W <04 o
14 L5 0.1236 £
— ] *
15| 16 0.11 g 03
16 | 147 0.0973 oz +
17 1.8 0.0506 e ”
18 19 0.0308 01 e
19 2 0.075
Eil o
TR 0 0.5 1 15 2 2.5
Z Distance (m)
23 »
24
o]

2. The Add Trendline dialog box will appear. Click on the parent function for the trendline
you wish to graph. If you select Polynomial or Moving Average, be sure to select the order
or period, respectively.

Add Trendline X

Tvpe Options
Trend/Regression type

R,

Linear Logarithriic Palynomial
Power Exponential Moving Average

Based on series:

Light Intensity

I Ok ] [ Cancel
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3. Click on the Options tab. Click on the Display equation on chart check box. Set any other
features that you would like to customize related to your trend line. Click OK.

Add Trendline %]

Tvpe Optians
Trendline name
(®) Aukomatic:  Power (Light Inkensity)

) Custom:

Forecast

Farward: ] % | Units
Backward: a % | Units

lay R-squared walue on chart

[ [0 4 l [ Cancel ]

4. Customize the appearance of the equation by double-clicking on the equation. The Format
Data Labels dialog box will appear. You can change the appearance of the equation,
including font, number, and alignment. Click OK when you are finished.

Chart Title
0.8
v ﬁ\
06
3 i
505
: X
<04
2 \
2 S
3 0.3 n
z ™
02 =
\g\"‘"‘ﬂ
0.1 L
y = EEJE'J:‘E?MX'T
a 1
1 ns 1 15 2 25
Distance (m)
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Format Data Labels

Patterns |i Murber | Alignment
Fant: Fant skyle: Size:
Arial Bald 12
T Alba Matker ~ Reqular 9 "~
T Alba Super Ttalic 10
Algerian 11
S — | o o -
Undetline: Color: Background:
Mone W Automatic | | Automatic hd
Effects Preview
[ Strikethrough
AaBbCcYyZz __|
auto scale

This is a TrueTvpe font, The same Font will be used on both vour printer and

Yaur sCreen.,

Algebra 2
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&

I ol Q’J ’ Cancel

Using the Graph to Make Predictions

1. Double-click the trendline on your chart. The Format Trendline dialog box will appear.

Intensity (mW/cm2)

0.4

07

0.6

04

0.4

0.3

0.2

01

Chart Title
X
\
%

N

h} y = 0[2695x %7
I"Lig t?ntensity" Trendline 1 |

0 0.5 1 1.5 2 25

Distance (m)
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2. Click the Options tab. In the Forecast text boxes, enter the number of units that you would
like to extend the graph either Forward or Backward beyond your data set. Click OK.

Format Trendline @

Patterns

Forecask
Forward:

Backward

Tvpe Options

Trendline name
(%) wkomatic:  Power Light Intensity)

O Custony

RS

0

Display equation on chark

[ bisplay R-squared value on chart

I

OKM [ Cancel

3. Use the extended graph to estimate the necessary x- or y-value.

0.8

Chart Title

07

0.6

0.4

0.4

—'-‘-—-¢
L
||

0.3

Intensity (mW/ cm2)

0.2

r

4937

01

™

V¥ U.2695X

Mt_""‘-n—.—._

1 15 2

Distance (m)

2.4 5|

34
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Determining a Function Rule Using TI-Interactive @

1. The graph appears to be an inverse variation function, y = K so multiply xy to find k, the
X

constant of variation then find the average value. In the Data Editor, click the Formula tab
under the List 3 header.

r

i22 Data Editor

File Edit View Insert Format List Data Help
=== El 1
W ¥ oGO o EaEE!
[T Math ~n < B 7 U
listname L1 L2 L3 L4
formula {} {.} {..} {.}

1 0.8 0.7454

2 0.7 D0.5657

3 0.8/ 0.4588

4 0.9 0.31588

5 1 0.2538

6 1.1 0.2148

7 1.2 0.1751

8 1.3 0.1479

9 1.4 0.1333

10 1.5 0.12386

11 1.6 0.1

12 1.7 0.0973

13 1.8 0.09086

14 1.3 0.0808

15 2 0.075

16

i= Data Editor,

'3 Information E| Fle Edit View Insert Format List Data Help
E] 1
Hame: By oo EHREEIE
||-3 [TI Math ~e A A U =
Palette -
Farmula: .‘isumn;: {L1} {LZ} {L3} {L% 1=
Cancel 'O T |-
||“1 #L2 4 1 0.6 0.7454 0.44724
w 2 0.7 0.5657 0.39599
3 0.8 0.4588 0.36704
4 0.9 0.3199 0.28791
5 1 0.2538 0.2538
6 1.1 0.2149 0.23839
7 1.2 0.1751 0.21012
8 1.3 0.1479 0.19227
9 1.4 0.1333 0.186862
10 1.5 0.1236 0.1854
11 1.8 0.11 0.178
12 1.7 0.0973 0.16541
13 1.8 0.0906 0.16308
14 1.9/ 0.0808 0.15352
15 2 0.075 0.15
16 1
17
18
19 -
o | I
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3. From the List menu, choose Calculate, then choose Calculate Mean.

i=2 Data Editor E‘@|E|
File Edit WYiew Insert Format | List Data Help
Insert Mew List. ..
% x Lﬁ @ "j Edit List Formula, .. E
|TI Wath ﬂ,T Sork List =
Operations LN
listname L1 L2 Calculate 3 Find Minimum
formuita {} {} {7 {F Find Mazimum
1 0.6 0.7454 0.44734 W
2 0.7 0.5657|0.39599 Calculate Median
3 0.8 0.4588 0.36704 Calculate Sum
4 0.9 0.3199 0.28791 Caleulate Product
5 1 [0.25838 0.2538 Calculate Standard Deviation
[ 1.1 0.2149 0.23539 Calculate Variance
7 1.2 0.1751 0.21012
8 1.3 0.14789 0.,18227
H 1.4 0.1333 0.18662
10 1.5 0.1236 0.1854
11 1.6 0.11 0.176
12 1.7 0.0973 0.16541
13 1.8 0.0806 0.18308
14 1.9 0.0808 0.15352
15 2 0.075 0.15
16 1
17
18
19 -
o e
Return the mean value of a list

4. From the Input List drop-list box, choose L3. Click Calculate.

Calculate Mean §|

Input List: {L3] - Calculate
Frequency List: | [Mone] - Copy
Mean: | 238063
Help
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5. Substitute this value of k into the parent function and verify using a graph. From your
Scatterplot, click the Functions button.

File Edit Wiew Tools Zoom Calculate Draw  Help

RV AMY ER MR EY
CHam)  Fomm

Inside the Functions dialog box, click the f(x) tab, then enter your function in the top text
box. Click Close when complete.

4
1
< !E m n.a
=] tat F'Iots] 08
) |— . | § 0.6
~— N € K
e »
~ | o \
£ L J
Independent ' ariable: ’Xi £03
Deselect.-’-‘«ll| Cop_l,l.t‘-‘nll| Close | Help | 312 *5;.-‘.‘-‘--
. [Ttee

03 08 09 12 15 18 21 24
Distance {m)

6. This function is not a good fit. Try inverse-square variation, y = Lz Multiply x*y in order
X

to find an approximate value for k, the constant of variation. In the Data Editor, clear L3

then repeat Steps 1 through 5. Set L3 = (L1)? x L2 by following steps 1 and 2. Find the
average value of L3 by following Step 3.
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i=5 Data Editor = ||B][*] i== Data Editor E| E|§|
File Edit “iew Insert Format List Data Help File Edit View Insert Format | List Data Help
2 1 Insert Mew List..
x Lﬁ @ 2 % % 3E 75 x Lﬁ @ 2 Edit List Formula... E
=] Sork List =
[T Math ~w B 2 U = [rman [0 Orerations  E
listname L1 L2 L3 L4 - fistname L1 id  Find Minimum
formula {.} {.} {.} L formuula {.} Find Maxirrium
1 0.6 0.7454 0.26834 1 0.6 0.7454 0.26834
2 0.7| 0.5B857 0.27718 2 0.7| 0.5657 0.27718 Calculate Median
3 0.8 0.4588 0.29363 3 0.8 0.4588 0.29363 Calculate Sum
4 0.9 0.3199 0.25912 4 0.9 0.3199 0.25912 Calculate Product
5 1 0.2538 0.2538 5 1 0.2538 0.2538 Calculate Standard Deviation
6 1.1 0.2149 0.26003 6 1.1 0.2149 0.26003 Calculate Variance
7 1.2 0.1751 0.25214 7 1.2 0.1751 0.25214
8 1.3 0.1479 0.24995 8 1.3 0.1479 0.24995
9 1.4 0.1333 0.26127 9 1.4 0.1333 0.28127
10 1.6 0.1236 0.2781 10 1.5 0.1236 0.2781
11 1.6 0.11 0.2818 11 1.6 0.11 0.2818
12 1.7 0.0973 0.2812 12 1.7 0.0973 0.2812
13 1.8 0.0306 0.28354 13 1.8 0.0306 0.253554
14 1.8 0.0808 0.29169 14 1.9 0.0808 0.29169
15 2 0.075 0.3 15 2 0.075 0.3
16 I _I 16 1
17 17
18 18
19 = 19 -
a1 Sw i ON m
JReturn the mean value of a list
Calculate Mean §|

Input List: L3y | | cakuste|
Frequency List: | [None] - Copy

Mean: | 273441 m
_ teb |

Graph the function over the scatterplot, substituting the average value of L3 for k.

3
0.9 \
0.8
0.7
0.6
0.5
0.4
203
0.2
0.1

"f 03 06 09 12 15 18 21 2.4‘x

Distance {m)

tensity (mW/cm?2)
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