tmt3 TERS Through Tochnology Geometry
Geometer’s Sketchpad—Techno Polly

Opening an Existing Sketch

1. To open an existing sketch in Geometer’s Sketchpad, first click on the icon on
your desktop then when the program opens click on File, Open.
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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 by clicking on it, then click the Open button.
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Polygarden Landscaping Company
Equilateral Triangle with Graph

Using the Compass tool and the Straightedge tool, construct a circle and its radius. Be
sure the radius is attached to the point that is constructed on the side of the circle—this
will later allow all vertices of the triangle to act as control points to adjust the size of
triangle.
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With the selection tool, highlight the radius and the point of intersection on the circle.
Double click on the center point of the circle to mark it as a point of rotation. There will
be a flash of concentric circles around the point as it is marked. From the Menu Bar use
the Transform option and choose Rotate. A window will pop up with a box to enter the
number of degrees of rotation desired. In this case enter 120 degrees, the number of
degrees of the central angle of an equilateral triangle inscribed in a circle. Click the
Rotate button to complete the rotation.
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After the rotation, the new radius and its
point of intersection are highlighted.

The center point is still “marked” as the
point of rotation. To rotate the radius,
simply use the Transform and Rotate
options again. The 120 degrees should still
in the pop-up window; so to complete

the rotation, click on the Rotate button.

Use the Segment tool to connect the points
on the circle forming the equilateral triangle.

Construct a line perpendicular to one side of the triangle through the center by first
highlighting the side and the center, then using the Construct and Perpendicular options
from the Menu Bar. "
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Construct the point of intersection between the side of the triangle and its perpendicular
either by using the Point tool and clicking at the intersection when both lines turn blue
OR by highlighting the side and the perpendicular and using the Construct and
Intersection options from the Menu Bar.
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To construct the apothem, the only part of the
perpendicular needed is the segment connecting
the center to the side. Use the Straightedge tool to
construct a segment (on top of the perpendicular
line) that joins the two points.

To hide the circle and the unnecessary lines, simply highlight them and use the Display
and Hide Path Objects from the Menu Bar.
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To measure the length of the apothem, highlight it and use the Measure and Length
options from the Menu Bar. The points will automatically be labeled, and the
measurement will appear. This measurement will be highlighted, and a click in the
blank white area of the screen will deselected it.
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To use the Measure and Perimeter options from the menu bar, the interior of the
triangle must first be constructed. Highlight the vertices. Use the Construct and
Triangle Interior options from the Menu Bar. Once constructed, the interior is
automatically selected (This is shown by cross hatching.) allowing the Measure and
Perimeter options to become available. Click on them to measure.
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Geometer’s Sketchpad labels automatically. In this particular case it used point D as the
original point on the circle and D” and D” as the rotated points. If desired, rename the
points by selecting the Text tool. A little outline of a hand will appear as the curser. As
the curser becomes lined up with a label, it will change. Double click on a point and a
window will pop up with a box allowing for the new name to be entered. As points are
changed, the label with their respective measurements will also change.
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To build a table to explore the relationship between the length of the apothem and the
perimeter, highlight in order first the independent variable followed by the dependent
variable. In this case, the measurement of the apothem is the independent variable and
the perimeter the dependent variable. Once highlighted, use the Graph and Tabulate
options from the Menu Bar. A table with each value will appear. This table can be
moved anywhere on the screen that is convenient.
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To plot the points, again highlight the independent then the dependent variable. In this
case the length of the apothem then the perimeter. Once highlighted use the Graph and
Plot as (x, y) option from the Menu Bar. A coordinate grid appears behind the triangle
with the point highlighted.
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Construck  Transform  Measure

To trace the point, highlight it and use the Display

and Trace Plotted Point options from the Menu Bar. e .
The point will trace on the coordinate grid as the

triangle is manipulated from any one of its vertices. Hide: Plotted Paint
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Verify a Function Rule

To use Geometer’s Sketchpad to verify a function rule, in this case y = 10.39x, use the
Graph and Plot New Function options from the Menu Bar. A calculator window will
pop up allowing the equation to be entered. After entering the function, click the OK
button. The function will graph, hopefully over the existing data, thus verifying the
function rule.
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To verify using a trigonometric function, follow the

same procedure, but use the calculator to enter the
specific trigonometric function desired. For instance, %) = 6% .2
y = 6xtan(60° ). The function will then graph verifying
the plotted data. =5
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Sketchpad Skills Investigation

Opening a New Sketch

1. To open the Geometer’s Sketchpad ,click on the icon on your desktop

Ld
GSP 4.06.Ink

or click on Start, Programs and find the GSP icon. A new blank sketch will

open up.
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2. To open a new sketch in Geometer’s Sketchpad, click on File, New Sketch.
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Creating Points
Select the Point Tool and click in the white blank space.
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Notice that the last item created stays highlighted. To deselect the last item, use the
Selection Tool to click anywhere in the blank white space.
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To label points, use the Text Tool. Notice that the curser turns into an outline of a hand.
As you line up on a point, the hand fills in. Click the mouse to label the point.
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o curser
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Selection Tool

The selection tool allows for selection/deselection of items in two different ways.
First, simply click on the item to be selected/deselected. An item that is highlighted is
pink.
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The second way is to click and drag. An outline box will appear that will select/deselect
everything it touches.
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Deleting

To delete items, simply select them, so they are highlighted, and then hit the Delete key
on the keyboard.
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Circles

To construct a circle use the Compass Tool. Notice that the circle forms from the inside
out.
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The point on the side of the circle is a control point that will allow the size of the circle to
get larger and smaller by clicking and dragging.
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Lines, Rays and Segments

To create lines, rays or segments, click on the Straightedge tool, then slide the cursor to
the right to choose the desired tool. Each figure is formed from two points. The segment
has two distinct endpoints; the ray has one endpoint and then travels off the screen, and
the line has both ends traveling off the screen.
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@ Tool //
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Label the figures by first selecting the Text tool and either clicking on two points on the
figure or by clicking on the figure between two points.

Labels can be changed by double clicking on the label. A box will pop up that provides a

place to edit or delete a label. g \ﬂ‘
Object  Label l
Label
l
v Show Label Shyle. .
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Help | Cancel | )4 |
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Measuring an Angle

To measure an angle, first highlight it by clicking on three points that could be used to
name it, one on a side, then the vertex, and then one on the other side. Use the Measure
option on the menu bar and select Angle.
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The measurement will appear and the program will automatically label points if they
weren’t labeled prior to measurement.
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Measuring a Circle

To measure a circle, first highlight it by clicking on it. Use the Measure option on the
menu bar and select the measurement desired.
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Equation

The measurement will appear, and the program will automatically label points if they
weren’t labeled prior to measurement.
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30-60-90 Triangle

1. Draw a horizontal line. If you hold the shift key before letting of the line, it will
make it horizontal for you.

2. Construct a perpendicular line by first highlighting the line and one of the points,
then clicking on the Construct menu.
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3. Create the third side by rotating the original line to form either a 30 or 60 degree
angle.

a) Mark the point of rotation by double clicking on it. There will be a quick
flash of concentric circles around the point as it is marked.

@

b) Highlight the original line and use the Transform menu with the Rotate

option.
Measure  Graph  Wir
Mark Mirrar
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A box will pop up that allows the number of degrees of rotation to be
entered. Notice that a shadow of the rotated line appears. This shadow

line is a preview of where the rotated line will go. Geometer’s Sketchpad
has a default of 90 degrees.

Roae X
Faotate By:
* Figedfngle
0.0 degrees
About Center &
_—.———————————————————————————— =
Help Canicel R aotate

Change the number to a multiple of 30 to get the desired effect.

Geometer’s Sketchpad treats the point of rotation as the origin and rotates
from the side of standard position.

Rotate

X

Rotate By:
* Fizeddngle

m_ degrees

(_\ Ahout Center &

E
Help Cancel | Rotate |
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4. Construct a point of intersection where the perpendicular line meets the rotated
line either by using the Point tool and placing a point or by highlighting both lines
and using the Construct menu with the Intersection option.

Transform  Measure  Grap
Paints Ortin

k Intersectin:nn:(l—"' Chrl4+I

Construction Clean Up

1. To “clean up” a construction, it is often necessary to construct segments, arcs, etc.
over the parts of the final product. Follows is an example of a 30-60-90 triangle.

1. Use the Straightedge tool to draw segments on top of the sides of the triangle.
After drawing the first one, use the Display menu to change the Line Width and
Color of the segment. Subsequent segments will then be drawn with this color
and thickness.
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Line ‘Width ‘— *
Calar * 3
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2. To hide construction lines ,create a Hide/Show button by highlighting the lines
then using the Edit menu and the Action Buttons— Hide/Show option.

Display Construck  Transform  Measure  Graph Wi

nskruck Segment  Chrl+2

Cuk Chrl+3
Copy kel
Paste Picture Chrl+y
Clear Lines Dl
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Select all kel
Select Parents kel
Select Children Chel+D
Link...
Preferences. ..

The Hide Lines button appears which works as a toggle switch between
Hide and Show when clicked on.
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Reflecting

To transform a figure by reflecting, first mark the line of reflection by double clicking on
it. A quick flash of two sets of concentric squares will appear on the line as the marking
process is taking place. Next, use the Selection tool to highlight the figure to be
reflected. Use the Transform menu and the Reflect option to complete the reflection.

Measure Graph  Window
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Mark. Seqment Ratio

Line of
Reflection

Translate. ..
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Reflect h

30-60-90 triangle tessellation by reflection

TMT? Geometry: Explore Explain 2 Technology Tutorial 251



tmt3 TERS Through Tochnology Geometry
Explore Geometric Properties in the World

Importing Pictures from the Internet

1. Position the cursor on the picture.

Open Link,

2. RIGHT click on your mouse and select COPY. Open Link in Hew Window

Sawve Targek As...
Print Targek

Save Picture As..,
E-mail Picture. ..
Print Picture, ..

Go ko My Pickures
Set as Background

Set as Desktop Ikem. .,
Copy

Zopy Shorbcuk

add to Favarites. ..

Convert to Adobe PDF
Converk ta existing PDF

Properties

Display Construct  Trar

3. Return to your sketch in Geometer’s Sketchpad.
Use the Edit and Paste Picture options from the b
Menu bar. y

|\_I-
Paste Picture ChrlYy

Action Buktons 3

Select All Crrl+a

Preferences. ..
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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.

Wi Transform  Measure  Graf
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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 ©
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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

Area BB'= 4.88 cm®

Petimeker

Area

Arc Andle
Arc Lengkh
Radius

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

Arc Sector Area = 4.88 cm

Grid Form ' m AB = 3.05 cm ~ Iy
Shaw Grid mAB | Arc Sector Area .
3.05 cm 4.88 cmé )
Plak As Cx, vl B
/
| Mew Parameter, ., Shift-HCEHHP '
Mew Funckion, .. Ckrl+F |
Plak Mews Function. .. Chrl+iG \

h B
Tabulate b \\ . ?//
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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<
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m AB = 3.05 cm N

Shiow Grid

PlDt hs I:x, ‘:.-':I H
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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

Trace Platked Paink Chel+T

animate Plotted Point  Alk+"

Show Texk Palette Shift+Ckel+T
Shaow Mation Controller
Hide Toolbox
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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
Calar, b
Hide &\ Ctrl+H
Shiow Label ChElHK

Label Arc Seqment,..  Alk+f

Trace Arc Segment Chrl+T

Animate Arc Segment Al
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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.

Graph  Window Help

Perimeter

Area h

Arc Angle
arc Length
R adius
Calculate, Alk+=
B —
T ®
Arc Sector Area = 4.88 cm® —
I T, Area BB' = 0.84 cm?2
m AB = 3.05 cm e "~ T
mAB | Arc Sector Area ™
3.05cm 4.88 cm? i T
7 B
III 2 - .
)
| 1
1
1 1 1 1 ll."! 1 1 1 1 1 1 & 1 1 1
T T T T LY T T T T T T T i T T T
10 b 5 /
B
AN yd 1
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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.

ate Syskem

arid Farrm

Shiow Grid

Plak As Cx, v

! Mew Parameter, .. Shift+Ckrl+P
Mew Function... Ztrl+F
Plak Mew Funckion, . Chrl+3

Arc Sector Area = 4.88 cm?2
: — Arc Segmend Area = 0.84 cm2

mAB = 3.05cm T N —
— 1 ‘\\ mAE | Arc Segment Area
mAB | Arc Sector Area \ 3.05 cm 0.81 Gz

3.05cm 488 cm2
7 B’
I." Fr
| 4

' ' ' -\ : : . : : : + : : :
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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.

Grid Form »
Shiowe Grid

Flak &5 (x, v) ‘—__

Mew Parameter. ., Shift+Ckrl+-F
Mew Funckion. ., Ckrl+F

Plat Mew Function, .. Chrl4+G
Tabulate

Arc Sector Area = 4.88 cm2
: —l Arc Segmen Area = 0.84 cmZ

m AB = 3.05 cm - e —
— ™, “ mAB | Arc Segment Area
mAEB | Arc Sector Area : 3.05 em T
3.05 cm 4.88 cm= )
|'.l EI
I|I 2 - .
)
III T -
] ] ] l III."' ] ] l ] ] ] & l ] K ]
10 1*\ 5 /
B
Iy
AN A +
21
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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.

nstruck

Lire
Color

Hide Plokted Paink Chrl+H

Shiow Label ChrlHE
Label Plotted Point...  Alk+f

Trace Platked Paink Chel+T

animate Plotted Point  Alk+"

Shiow Texk Palette
Shaow Mation Controller
Hide Toaolbaox
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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

Lire Wi

olor, »
Segments Chrl+L Hide Arc Segme Ckrl+H
Raws
Limes

Shiowe Label Chrl4HK

Label Arc Segment...  Alt+/f

Angle Bissctor Trace Arc Segment Chel+T

Animate Arc Segment Alk+°
Arc on Circle

Arec Thraugh 3 Painks

Triangle Interior Chrl+P
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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
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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.

ate Syskem

arid Farrm

Shiow Grid

Plak As Cx, v

! Mew Parameter, .. Shift+Ckrl+P
Mew Function... Ztrl+F
Plak Mew Funckion, . Chrl+3

Arc Sector Area = 4,88 cm2

Arc Segmen Area = 0.84 cmz2

m AB = 3.05 cm = —
— mAB | Arc Segment Area
mAB | Arc Sector Area 3.05cm 0.84 cmZ
3.05 cm 4.88 cm
7
|II 2T
|I
I'. T
: : : : \ : : I I + =
A0 N
S Area ABAR = 4.04 cmiZ
mAB |Area ABAB
3.05cm | 4.04 cm2
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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.

aarid Farm b
Showa Grid

Plak &s (x, v) ‘——_

Mew Parameter, ., Shifk+Ckrl+-F
Mew Funckion. ., Chrl+F

Plok Mew Function, .. Chrl+ia
Tabulate

Arc Sector Area = 4.88 cmZ2
I Arc Segmen Area = 0.84 cmz2
mAB=3.05cm T R

— ‘\\ mAB | Arc Segment Area N
mAB | Arc Sector Area \ 3.05 cm 0.84 cmZ
3.05 cm 4,88 cm
T B’
III 2 +4
||
|II T .
— b R
10 -6 r
\\ / B
s N A Area AB'AR = 4.04 cmZ

mAE |Area AB'AB
3.05cm | 4.04 cm2

i
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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.

nstruck  Transform  Measure

3
3

Lire
Zolar

Hide Plokted Paink Ckrl+H
Show Label ChrlHE
Label Plotted Paint...  Alt+/

Trace Plotked Paoink Chrl4+T

Animate Plokted Point Alk+°

Shiow Texk Palette Shift+CrelHT
Show Mation Conkroller
Hide Toolbox
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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? // /

m AB = 3.05 cm e mAB | Arc Segment Area // /I
7 .
mAB | Arc Sector Area A \\ 3.05 cm 0.84 cm2 ’J’ / Y
3.05cm 4.88 cm2 f/ \\ I em 1.05 cm2 ’4" /
341cm 6.08 cm2 7 \| 5.19.cm 2.44 cm? , /
519 cm 14.08 cm2 Bi31cm 3.61 cm
5—'— 6.31cm 20.87 cm : : f : ‘5 6.76 cm 414 cm® t t t 5: }
6.76 cm 23.95 cme I 8.08 cm 5.92 cm2
8.08 cm 34.21cm2 8.98cm 7.30 cm2
8.98 cm 42.21cm2 A 977 cm 8.65 cm2
9.77 cm 49.97 cm2 \\ b 3.05 cm 0.84 cmz
303 cm 4.88 cm2 x o L

—~—T Area AB'AB = 4.04 cm?

mAB |Area ABAB |-
3.05cm | 4.04 cm?
341cm | 503 cm2
519cm | 11.65 cm2
6.31cm | 17.26 cm2
6.76 cm | 19.80 cm2
8.08cm | 2829 cmz
8.98cm | 3490cm2 [
9.77cm | 41.33cm2
3.05cm | 404 cm?

=N Window  Help

Grid Farm »

Hide Grid
Snap Poinks

Flat Points. ..
Mew Parameter, ., Shift+CkrH+-F

Mew Function... Chrl+F
Plat Mew Funckion Chrl4+G
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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
12
13
14
4| [\ List A Matrix A Spreadshest /
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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

05 1 15 2 25 3 35 4 45
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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

@ Doughnut
@r R.adar

@ Surface

8y Bubble "

2|9

XS
{

Scatker, Compares pairs of values,

[ Press and Haold t&w Sample ]

[ 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 | —

+ + Series] o

—
(]

P W = Mmoo
)
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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=[
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Geometer’s Sketchpad—Rose Construction
R 22 AL | P
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Opening a New Sketch

To open the Geometer’s Sketchpad, click on the icon on your desktop

Ld
GSP 4.06.Ink

or click on Start, Programs and find the GSP icon. A new blank sketch will

open up.
: [ TIInterActive! 3
'rograms
I TI Tools »
\:‘r Favorites v [T Wwacom Tablet 3
. I winZip »
. * |
[ Documents - Acrobat Distiler 7.0
[;]l) Settings N 7~ adobe scrobat 7.0 Professional

O adobe Designer 7.0

4 Search * &) GsP4.06 -‘_—

& Internet Explarer

Q I L."";] Qutlook Expraess
=7 Run.. &3 PowervD

& RealPlayer
‘_] Log CFf dlinsley. .. . Remote Assistance

2 Windows Media Connect
\—] Hlele SECLIES @ ‘Windows Media Player
@ Shut Dawn... % windows Messenger

I Lavasoft Ad-fware SE Personal  +
I Metwaork Associakes 3

To open a new sketch in Geometer’s Sketchpad, click on File, New Sketch.

W Edit  Display Construct  Trz
Mew Skekch Chrl4m
Cpen. .. ‘\Ctrlm
Save as..,

Close Chrl+h

Docurment Options, ..,

Page Zetup...
Prink Prewiew. .,
Prink, ..

it Chrl+Q
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Circle Construction

Construct a circle with the Compass Tool.

€% The Geometer's 9
File Edit Display

-~ -H'\-\.‘
e *-

Compass
Tool

NG|

3|

Angle Construction

Construct a 30° angle by rotating a point on the circle.

~
/’

Geometry

Construct the
inner circle.

Since there are 12
congruent spokes in
the rose, we can use
30 degree rotations
in our construction.

Highlight the point on the circle, then double click the center of the circle to mark the
angle of rotation. You will see concentric circles radiating from the center as it is

marked.
.-"-.f -F-'-__ o -H-\-\-\HH-\. -._d_.-"-'-
Vs L Vs
/ Y /
\ /
/ \I /
: & | |I
\ J."I |I
K"x ;‘ ﬁ‘x
\\H. #J,// Y \\
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Use Transform from the menu bar with the Rotate option to rotate. Enter 30° in the
window when the box pops up and click on Rotate.

Measure Graph  Wir
r o Shift+Chr+F Rotate

X

Rotate By
* Fizeddingle O

) 30 degrees

Translate. .,

Rotate. .. Ahout Center A
Dilake. ..

Reflect
Help | Cancel | Rotate |

Iterate, .,

Construct an angle from the center of the circle through each point on the circle. Using
the Straightedge tool, select the Ray option. Click on the center of the circle to attach

the endpoint, and then line up the point of the ray on top of the point on the circle.
Repeat for the second ray.

f : / \“x ya N
& Se![fz ;:iuu I.-"f \ II.-“"F
1720 | — B |
A = \ /
» x\\\ //f ‘\x\\
e e S S
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Construct the angle bisector by first selecting the three points of the angle, then using
Construct from the menu bar with the Angle Bisector option.

Transform  Measure  Graf

Seqgments Chel+L
Rays
Lines
Angle Bisectar ‘———
Arc Through 3 Painks
Triangle Inkerior Ckrl+P
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Construct a point where the angle bisector intersects the
circle, either by selecting the angle bisector and the circle,
then using Construct from the menu bar with Intersection
option or by using the Point tool and placing the point on the
intersection (You will know you are on the intersection when
both the circle and the angle bisector change color.)
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Geometry

We can find the center of the
small circle by reflecting the
original circle over a line
perpendicular to the angle
bisector.

Construct a tangent to the circle through the point of intersection of the circle and the
angle bisector by first selecting the point of intersection and the angle bisector, then using
Construct from the menu bar with the Perpendicular Line option.
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Mark the tangent line as a line of reflection by double clicking on the line. You will see a
double set of concentric boxes flash as the line is being marked.
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Reflect the circle across the line of reflection by selecting the circle and using Transform
from the menu bar with the Reflect option.
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Construct the intersection of the angle bisector and the circle, then construct a line
through it and perpendicular to one side of the angle. Select the point of intersection and

the ray that forms one side of the angle, then use Construct from the menu bar with the
Perpendicular Line option.

Transform  Measure  (Grap

Parallel Line

Perpendicular Lin\

We use the fact that a
tangent and radius that
intersects it are
perpendicular to
construct a circle
tangent to the rays.

I/
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Construct the point of intersection with the new perpendicular line and the side of the
angle. Select the points in the order shown below. Use Construct from the menu bar
with the Circle By Center+Point.

Transform  Measure  Grap

Seqment Chrl+L
Ray
Line

Circle By Center+Point
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We need to construct an arc that is
tangent to the rays that form the
angle as well as tangent to the
small circle. We will use
proportional reasoning to
determine the center of the circle
the arc lies on.

Construct the intersection of the small circle with the angle bisector by first selecting the
circle and the angle bisector, then using Construct from the menu bar with the

Intersections OptIOI'I. nsform Measore Gray
Points On Path esgrts

Intersections Chrl+1
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To use points to set up measures to use in the proportion, label points with the Text tool
according to the sketch below.

To set up the proportion, measure the following distances AB, AC and AD by selecting
the endpoints of the segments and using Measure from the menu bar with the Distance
option. The center of circle that will be tangent to the sides of the angle and tangent to the
small circle at point D will have a proportional distance from A based on the following

. B_AC . . AC-AD
proportion: —— =—— which can be rewritten as Ax=———.
AD Ax AB
Mw e
1 AB = 5.68 cm
Diskanc AC =T.66 cm

Distances will vary per

LI S individual sketches.
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Use Measure from the menu bar with the Calculate option to compute the distance from
AC-AD

A to the center of the new circle, Ax = B

Graph Window Help

Calculate. .. Alt+=

Click on the desired measure to enter the values in the calculator, then click OK.

AB = 5.68 cm
Mew Calculation
AC =7.66 cm
AD = 9.64 cm ‘\

o ACAD _ . . .
- T = . cm
e . AB

I.-" : —{’/””,}, [:”” (AC* AD) J AH|
\ EH7$EJJJﬂﬂ___j
\\\ H

ﬁ 4] 5 6 = (| _eveion |
— 122l 5[ * )] }
O 0 d -
Help | Cancel | ITI
\

TMT3 Geometry: Elaborate Technology Tutorial 297



Teaching Mathematics
t mt 3 TEKS Through Technology Geometry

Select the solution for the distance of the new center from A.

AB = 5.68 cm
AC =7.66 cm
AD = 9.64 cm

AC-AD e
=13.00 cm .
AB ~—

Use Transform from the menu bar with the Mark Distance option. The highlighted box
with the solution in it will flash as it marked.

Measure Graph i

Mark Distance
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Select point A and use Transform from the menu bar with the Translate option. A pop-
up box will appear that will allow you to select the following options.
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A new point will appear in the blank space of the sketch. In order, select point A
followed by the newly translated point.

AB = 5.68 cm
AC =T.66 cm
AD =9.64 cm
AC-AD
AB

=13.00cm
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Use Construct from the menu bar with Circle By Center+Point.

Transform  Measure  Grap

Segment; kel
Ray
Line

Circle By Center+Point

This will create a large circle whose point of intersection with the angle bisector will be
the center of the new circle. Construct the intersection.

AB =5.68 cim
AC =7.66 cm
AD=9.64cm
AC-AD
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To find the radius of the circle, highlight the new point and the ray that makes the side of
the angle. Then use Construct from the menu bar with the Perpendicular Line option.

AB = 5.68 cm

AC=T7.66 cm

AD=19.64 cm
AC.AD

=13.00cm

-

Transform Measure  Gra|
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Construct a point of intersection where the new perpendicular line intersects with the side
of the angle, then deselect it.

AB=5.68 cm
AC=T7.66cm
AD =964 cm
AC.AD
AB

=13.00cm

.

In order, select the new center point and the new point of intersection (see picture) and
use Construct from the menu bar with the Circle By Center+Point option.

AB =5.68 cm
AC =7.66 cm
AD =9.64 cm
AC-AD
AB

=13.00cm
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Transform  Measure  Gra

Seqrent Chrl+L
Ray
Lire

Circle By Cenkter+Point

Select the new circle and the other ray that forms the angle. Use Construct from the
menu bar with the Intersection option to create a point of tangency.

AB = 5.68 cm
AC=T7.66 cm
AD =9.64 cm
AC.AD

=1300cm
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Canskruck sform  Measure  Graf
Points Cn PaMwlbjects

Intersections Chrl+1

Construct the arc by selecting the points in a counter clockwise order, then selecting the
circle.

AB =5.68 cm
AC=T.66 cm
AD = 9.64 cm
AC-AD

AB

=13.00cm
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Next use Construct from the menu bar with the Arc on a Circle option.
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Hide all undesired parts of the construction by selecting them and
using Display from the menu bar with the Hide Path Objects
option.
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With the Straightedge Tool, construct a segment from the original circle to point B (See
sketch.)
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Select point A and one of the endpoints of the arc and use Construct from the menu bar
with Circle By Center+Point.
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Transform  Measure  Gra

Seqment Chrl+L
Ray
Lire

Circle By Cenker+Foint

Hide the unnecessary points by first selecting them, then use Display from the menu bar
with the Hide Points option.
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Construct  Transform  Measure

Line [
Color r
Text 3
Hide Points Zkrl+H
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Show Texk Palette Shift+Ckrl+T
Shows Mation Contraller
Hide Toolbox

Shrink the construction by selecting the control point on circle A and moving it toward
the center.
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To rotate the construction around the circle, select the arc, small circle and segment.
Double click on point A to mark the center of rotation. There will be concentric circles

radiating out from point A as it is marked. Use Transform from the menu bar with the
Rotate option.
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A pop-up window will appear that will allow 30° to be entered in the window. Then
select Rotate. Repeat the rotation until the construction is complete.
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Hide point A if desired, but leave the control point for adjusting the size of the
construction. If you want, you can select the entire construction and adjust the line
thickness and color using Display from the menu bar with Line Width/Thick option,
then Display with the Color option.
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