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Dome Floor Dilemma

Sector Construction

1. Circle Construction
a) Use the Compass tool to construct a circle.

b) Use the Segment tool or the Construct menu to construct a radius of the circle.
Connect the radius from the center to the “control” point on the circle. To use the
Construct menu, first select the center and the point on the circle, then use
Construct with the Circle By Center+Point option.
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2. Rotate Radius
a) To rotate the radius and its endpoint that lies on the circle, first mark the point of
rotation by double clicking on the center of the circle. You will see a quick flash
of concentric circles as the “marking” takes place, then highlight the radius and
the endpoint that lies on the circle. Use the Transform menu and choose the
Rotation option.

Mark Mirrar

Translate. ..
Rotake. ..

Dilate. ..
Reflect

b) A box will pop up that allows the desired degrees of rotation to be entered. For
this construction, enter 60°, then click on Rotate.

Rotate §|

Rotate By:
+ FixedAngle ©
J &0 degrees

Ahout Center &, r

Help Cancel | Ratate |
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3. Construct Intercepted Arc
To construct the intercepted arc of the sector, select the endpoints of the radii in a
counter clockwise direction. Then select the circle and use the Construct menu to
construct Arc on Circle.

W ptdyi[e e Transform  Measure  Grap

Arc On Circle
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4. Construct Arc Sector
While the newly constructed arc is still highlighted, create the arc sector interior by
using the Construct menu with the options, Arc Interior then Arc Sector.

Transform  Measure Graph  Window  Help

Paint On

Arc Interior Arc Sectar Chrl+P
Arc Seqrent

5. Measure Area and Length
a) To measure the area of the sector, highlight the sector by clicking in it, then use
Measure from the menu bar with the Area option. A highlighted labeled box
will appear. Be sure to un-highlight the box by clicking in any white space on the
sketch.

araph  Window Help
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Calculate, ., alk+=
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b) Change the label of the Area to read Arc Sector Area by first selecting the Text

tool, then double clicking on the Area label and typing in the new label in the
pop-up window.

A Properties of Arc Sector Area El

Object Label l"»-"alue]

| Arc Sector Area = 8.67 cm2

Label

[6)
'/* Text Tool
A
»F

[ Use Label In Custom Toolz

Help Cancel | ] |

c) To measure the length of the radius, first highlight any radii, then use the Measure
menu with the Length option. Again a labeled highlighted box will appear.

m AB = 3.05 cm | e

Measure b window  Help
Length%\\ Arc Sector Area = 4.88 cm2

Calculate, . Alt+= -.\

Slope
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6. Create a Table
To create a table to explore the relationship between the length of the radius and the
area of the sector, highlight their measures respectively. Then use Graph from the
menu bar with the Tabulate option. A labeled highlighted table will pop up on the
sketch.

ate Svstem
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7. Plot Point
a) To plot the point represented in the table, again highlight the measure values in
the respective order: length of radius then area of sector. Use Graph from the
menu bar with the Plot as (x,y) option.

YWindow  Help

Arc Sector Area = 4.88 cm<

aarid Form »
m AB = 3.05 cm N

Shiow Grid

PlDt hs I:x, ‘:.-':I H

Mew Parameter .., Shift+Ckr P

Mew Funckion, ., Ckel4+F

Plot Mew Function, .. Chrl43

Tabulate

b) The coordinate grid appears with the highlighted point on the grid.
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c) Toturn on the trace option, highlight the plotted point and use Display from the
menu bar with the Trace Plotted Point option. This will allow any new points

added to the table to be plotted automatically.

nstruck  Transform  Measure

Lire
Color

Hide Plokted Paink Chrl+H
Shiow Label ChrlHE
Label Plotted Point...  Alk+f
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animate Plotted Point  Alk+"
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The Arc Segment Construction
1. Construct Arc Segment

To construct the arc segment, first select the arc by double clicking on the arc. Then
use Construct from the menu bar with the Arc Interior, then Arc Segment options.

Transform  Measure  Graph  Window  Help

Arc Seckar %
Arc Segment

2. Change the color of the segment by using Display with the Color option.

nstruck  Transform  Measure

Lire Wi 4
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3. Measure Arc Segment Area
a) To measure the area of the arc segment, highlight it by clicking in the interior of
the arc sector, then use Measure from the menu bar with the Area option. With the
measurement still highlighted, you may move it to a new location on the sketch for
easier viewing. Remember to click in any blank space to deselect the measurement.
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b) Change the label of the Area to read Arc Segment Area by first selecting the
Text tool, then double clicking on the Area label and typing in the new label in
the pop-up window.

Properties of Arc Segment Area §|

K, o

Object Label lVaIue]

Label | Arc Segment Area = 0.84 cm2

£l
'/* Text Tool
A
M,

[ Usze Label In Custom Toaols

Help Cancel | ] |
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4. Create Table
To create a table to explore the relationship between the length of the radius and the
arc segment area, highlight their measures respectively. Then use Graph from the
menu bar with the Tabulate option. A labeled highlighted table will pop up on the
sketch.
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5. Plot and Trace Point
a) To plot the point represented in the table, highlight the measure values in the
respective order: length of radius, then area of the arc segment. Use Graph from
the menu bar with the Plot as (X, y) option.
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b) To turn on the trace option, highlight the plotted point and use Display from the
menu bar with the Trace Plotted Point option. This will allow any new points

added to the table to be plotted automatically.
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The Triangle Construction

1. Construct Triangle Interior
To construct the triangle interior, first select the vertices of the triangle, then use
Construct from the menu bar with the Construct Triangle Interior option. The
color will change to the last color selected, so use Display from the menu bar with
the Color option to make the triangle a different color than the arc segment.

Transform  Measure  Gray nstruck  Transform  Measure
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2. Measure Triangle Area
To measure the area of the triangle, click the triangle interior (may require double
clicking to keep from selecting the entire sector) and use Measure from the menu
bar with the Area option. With the measurement still highlighted, you may move
it to a new location for easier viewing.

Graph  Window Help

Petirmeter

Area h

arc Angle
Arc Lengkh
Radius

Calculate, .. Alk4=

Arc Sector Area = 4.88 cmn2
Arc Segmen Area = 0.84 cm?

m AB = 3.05 cm = —
= ] mAE | Arc Segment Area
mAB | Arc Sector Area 3.05 cm 0.84 cm2
3.05 cm 4.88 cm?
7
III 2 4+
|I
III T ®
} } } } I""- f } } } } + } f f
10 k /
\\ / B
N ' |Area AB'AB = 4.04 cm?
e

TMT? Geometry: Explore Explain 3 Technology Tutorial

268



Teaching Mathematics

TEKS Through Technology G@Ol’l’l eﬂy

tmt’®

3. Create Table
To create the table to explore the relationship between the length of the radius and
the area of the triangle, highlight both measures respectfully. Use Graph from

the menu bar with the Tabulate option.
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4. Plot and Trace Point
a) To plot the point in the table, highlight the measures again: length of the radius
and area of the triangle. Use Graph from the menu bar with the Plot as (x, y)
option.
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b) To trace the plotted point, highlight the plotted point and use Display from the
menu bar with the Trace Plotted Point option. This will allow any new points
added to the table to be plotted automatically.
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Dome Floor Dilemma—Function Rule Verification

Function Rule Verification—Geometer’s Sketchpad.

1. Using the existing sketch from the Dome Floor Dilemma Exploration, use
Graph with the Plot New Function option.

a4
Arc Sector Area = 4,88 cm? Arc Segment Area = 0.84 cm? // /
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A New Function box will pop up, allowing the function rule to be entered. Then

click on the OK button.
NewFuneton |
}:3-\/5

4

f(x) =

(x " 2sort(3)) 1 4|

1] 8] 8] 4] o] _wom -
ﬂ ﬂ ﬂ j ﬂ Functions
1] 2] 3] | 0] _we
ﬂ J ﬁ j ﬂ Equation ~

Hep | Cancel [ [ ok ]

The function will then graph on the coordinate grid. If it is right, it will graph
directly on top of its corresponding points, thus verifying the rule. Repeat this
process for all function rules.

o
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Function Rule Verification—TI-Interactive.

1. With your sketch in Geometer’s Sketchpad still open, open Tl-Interactive by
pressing on the Tl-Interactive icon.

2. Click on the List Icon to get the Data Editor screen.

iﬁ'{unﬁtlad - Tl InterActive!

2 Iz _||H! | §|+ZEE+ZEE|£*

B | [GEL, (B =TI o

FIERI

, Data Editor

W mak

%IXE!@@I@%E
Tl Math . __"‘ID __i| B 5 U

listname

L1 L
formuia | {.} {...} {...} {.

e

8l

4| [ List A Matrix / Spreadshest / . . ||_i_|_| . . . [
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3. Select one of the tables from your sketch in Geometer’s Sketchpad by clicking
on it. Use Edit from the menu bar with the Copy option.

Display  Construck  Trar

Area BE' = 5.67 cm2
AR = 407 om

Cut Chrl43
Cupy‘.— Chrl4+C
Paste Picture Chrl4+y

Clear Table Dl
Action Buttons b
Select all Chrla

Select Parents  Crrl+U

Properties. .. Alb+7

Preferences. ..

4. Return to the Data Editor and click on the Paste icon or use Edit from the menu
bar with the Paste option.

File Edit “iew Insert Format  List Data Help

% & =g EE

:=£ Data Editor

|TI Math Im ﬂ B ! 1 % Insert  Format List C
listname L1 L3 L4
formula {.} {..} {..}
1 |:! W Cut Chrh
2 ——  Copy Chrl+iC
3 "’fﬂ_ Paste Crly
4 o Delete’\
b
[ Clear Selected Cells. ..
Fi Clear All Cells
g Find... Chrl+F
10 Replace, .. Ckrl+H
11
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5. Notice that the table headings also transfer. Delete the non-numerical data; and if
you like, enter the point of origin in its place.

File Edit Yiew Insert Format List Data H File Edit Wew Insert Format List Data t
[ coge
¥ oG Hg B Yoo o BHe

T/ Math ~ = B 2 TI Math ~n =B .
listhame L1 L2 L3 listname L1 L2 L3
formmuia g g g formula {..} {..} {..}

1 m*ab_hrea*bb' 1 0

2 .51 0.1 2 0.51 0.1

3 1.01 0.54 3 1.01 0.54

4 1.5 1.17 4 1.8 1.17

5 2 2.1 5 2 2.1

6 2.581 3.3 6 2.51 3.3

7 3 4.71 7 3 4.71

8 J.51 6.44 g 3.51 g6.44

9 4.07 8.67 9 4.07 8.67

10 10

11 11

12 a9

i=E Data Editor

File Edt View Insert Format List Data Help

B Yoo HBEEEBEYZE 0L -G BEE [

71 Math ~o ~ B /£ U

fistname L1 L2 L3 L4 L5
formula {--} {--} _ {--} {--} {--} {--}
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The Functions window and the Graph window will pop up with L1 and L2 listed
in the Stat Plots windows and the points plotted on the Graph.

BES

) StatF‘Int&l File Edit Wiew Tools Zoom Draw Help
Sl ~([|BE @ e e R LR B[
2 | ANV (o R
S | @@ED omw . Qe
| ‘ ﬁ
w
L g-
l— .
al
De&elect.&ll‘ I:npy.-’-'l.ll| Cloze | Help | Tr
E_ »
5k
0. - 4.5
| N
3_ -
2k -
1k ]
[ ]
05 1 15 2 25 3 35 4 45
I':'-i
|

7. To enter the function for verification, click on the f(x) tab.

52 Functions

Stat Plats ]

& -

|L2

1 . |

Deselectf—\ll| Eu:upy.f-\ll‘ Cloze ‘ Help ‘
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8. To enter the function, press the Symbol Pallet icon . This lets the Symbol
Palette pop up. Enter the function and check the box to graph the function.

it Functions

fi) | Stat Plots |

. (m*x 21/ 8

[

- —
=

J_\l_l_ fi’—xll }'_’J_MJ_J_JK
@D o (e

—

— R (] = M [y -l [{n]
T T T T T T T T 1
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Function Rule Verification—Spreadsheet

1. Copy the table from Geometer’s Sketchpad by first selecting it, then use Edit from
the menu bar with the Copy option.

Display Construct  Transfor

"wd G|

Areg BE'= 488 om?
m AR = 305 cm

NG

——
Area BE'

0.19 om?

0.54 em?

3|

147 em?

2.10 em?

2.30 em?

471 om?

B .94 em?

428 em?

anslake Point  Chrl+Z

Cut Chrl4x
Copy. kvl
Paste & Chrly
Clear Table Dl
Action Butkons 4
Select All Chrl+A
Select Parents Chrl4L
Propetties., .. alk+7

Preferences. ..

2. Open a blank Spreadsheet and paste into the spreadsheet by using the Edit from the

menu bar with the Paste option.

Microsoft Excel - Book1

Microsoft Excel - Book1

E_“l File Wiew  Insert  Formak I‘D‘D.- :E—1 Fle 2t ler
S ¢ Undo Chrl4z _’|’ BRN=A™ REEREE Tl
Can't Re Chrl+ . & Snaglt I_-il.l
s .,d, Cug ™ bl 7 e !
Al =8 Copyw Chrl+C o E12 . 7
A 28k Office Clipboard. ., _4[) A | B |
1 [ Paste Chrl+y 1 Im AB Area BE'
2 paste?ﬁh ’ 2 051 014
4 Faste as Hvperlink 3 1.01 0.54
5 = N r’ 4 1.5 117
S s V| g 2 5? g%
3 Delete. .. ;;.' 7 3 4,71
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3. Highlight the data you want to graph, then click on the Chart Wizard icon.
The Chart Wizard box will pop up on the screen. Select XY (Scatter).

Microsoft Excel - Book1

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

S HR GGG B8 -he M
: (& snaglt |21 | Window v!

: Chart Wizard

i N

v A 051
A | B | ¢ | b | E S F | G

1 |mAB Areg BE' /
2 0.51 0.14

3 1.01 0.54

4 15 117

5 2 2.1

B 2,51 33

7 3 471

g 3.51 6.44

g 3.05 4.8l

10

Chart Wizard - Step 1 of 4 - Chart Type

Standard Types | Custom Types

Chart bype: Chart sub-type:
M Colurnn Y

E Bar
|ﬁ Lire
i Pie

‘ Area
D Croughnuk
@r R.adar
@ Surface

oy Bubhle

2 |9
z 1@

Scatker, Compares pairs of values,

[ Press and Haold ko Yiew Sample ]

[ mext= | [ Emsh |
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4. Click Finish to view the graph.

Chart Wizard - Step 1 of 4 - Chart Type

Standard Types | Custom Types

Chart bype: Chart sub-tvpe:
M Colurnn S

E Bar

|ﬁ Line

2y Fie

P v (Sicatter)
‘ Area
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@r R.adar

@ Surface

8y Bubble "

2|9

XS
{
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[ T%Eimsh ]

-~ + Series]

L b T = 2 e |
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5. Select the graph, then use the Chart menu with the Add Trendline option.

Microsoft Excel - Book1

E‘_‘] File Edit Yiew Insert Format Tools | Chart | Window Help  Adobe POF

HRNE=A" BEENE= A W= - Chart Type... i Ei-ﬂrial - 10 =

@Snaglt 21 | window SOUTES Ui
s

Chart Area | = g2
A | B | ¢ | D Add Data... G | H | |
m AB Area BB’ Add Trendline..

.51 0.14 _ ‘
1.01 0.54 3-D Miew, .. l\

1.5 1.17

2 2.1
2581 3.3
3 471 Chart Area = _I | E| % P
| |

3.51 6.44
9 3.04 4.85

/ Chart Options...

Locakion.. .

00| =d (O | | e | D | —
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—
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6. Since the scatterplot appears to be quadratic, select Polynomial order 2.

Add Trendline

Type | (Options

Trend/Reqression type

/ f,(" Order:
' -

Linear Logarithrnic Polynomial
Power Exponential Moving Average

Based on series:

(] 4 ] [ Zancel

7. Click the Options tab.

Add Trendline

X

Type Jptions ﬂ
Trend/Regression type™
i e -t Order:
; 2

Linear Logarithmic Polynomial
Power Exponential Moving Average

Based on series;

[ ok

] [ Cancel
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8. Check Display Equation on Chart, then click OK.

Type Options _
Trendline narme
() automatic:  Paly, (Series1)

{3 Custom:
| ~Forecaskt
Forward: ] = | Units
Backward: |:| = | Units
[] 5et intercept = ]

Display equation on chark

Bplay R-squared walue on chart

K, ] [ Zancel

7 v = 0522 +0.0044x% + 1E-04
5 Z
]
4 / + Series]
3 —Faly. [Series1)
2
1 /
|:| T T T
a 1 2 3 4
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9. Use the graphing calculator to verify that the function that was developed by the

2
spreadsheet is equivalentto 4, = % :

Press [ON].
Enter both functions into (Y] .

Flakl FPlokz Flokz
~MiBL S22H e+, BRd 4
mElel1@™ -4

R i = b e

N z=N

“Ny=

“Ne=

“NeE=

Press the key. If the functions are equivalent, they will graph on top of each
other and the graphing window will show what appears to be only one graph.

For further verification, press GRAPH] to examine the table values.

# Y4 Yz
| iE -4 ]
i Lzt | .Bzz6
z Z.08969 | £.084y
E 47113 | u.rizy
y B.x687 | B.3776
c 1307z | 13.00
& 18,8189 | 18.8E
m=[

TMT? Geometry: Explore Explain 3 Technology Tutorial 285



