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2 -- Learning with Geometer’s Sketchpad

*a story can be added or one could choose to use the activities alone and add

heir own fun and games to make it interesting!

Getting Started with Sketchpad

What is Sketchpad?

Sketchpad isacomputer program specially designed for drawing
and mani pulating geometric figures. Using Sketchpadisafunway to
learn about and experiment with geometry.

Activities in this booklet

Thereare 14 activitiesinthisbookl et covering awide-range of
geometric concepts. You will work with apartner to complete each
activity. You and your partner will share uniquejobsthroughout these
activities. For each activity you will beeither aM ouse Operator or an
Activity Recor der. Attheend of each activity you will changejobswith
your partner.

A lot of geometry termsarenot described inthisbooklet. When
you seewordswith which you are not familiar, you should look inyour
textbook to find out more about the subject. Wordsthat you seein bold
may be new wordsfor you.

Using Sketchpad

Inthissection, youwill learn some of the basics of using Sketchpad.

Youwill find other information about using Sketchpad in other sectionsof
thisbooklet. All theinformation about Sketchpad you needto dothe
activitiescan befoundinthisbooklet.

Creatinganew sketch
Createanew sketch by clicking onthe Filemenu and selecting
New Sketch. A blank sketchpad will appear.

Saving asketch

During these activities, you may want to save your work to adisk.
To saveasketch, click onthe File menu and select Save. You will be
asked to typeinanamefor your file. (The namemust be 8 charactersor
less)
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IMPORTANT: Before
beginning, turn on Auto Show
Labelsfor pointsand circles.
Todothis, click onthe Display
menu and sel ect preferences.
Click ontheboxeshbeside
Pointsand Circlesif they are
not already selected. Also,
whileinthe Preferencesdiaog
box, changethe Distance Unit
preferenceto centimeters (cm)
and set the precisionsto tenths.
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Thetoolbar

Selection arrow

* | Point tool

®| Compass (Circle) tool

/ Stroightedge {(Segment) tool

. Text tool

* Selection arr ow—usethistool to click on objectsto movethem
or resizethem. Also usethistool to select (or highlight) objects.

Important: To select oneor moreobjectsat the sametime, hold
down the Shift key and click on all of the objectsyou want selected.

* Point tool—useto place pointson your sketch.
» Compasstool—useto draw circles.
* Straightedgetool—useto draw segments, rays, and lines (you

will learn more about thesein Activity 1). Click and hold downthe
Straightedgetool to seethe optionsfor segments, rays, or lines.

k

)

* Text tool—useto change object |abels. Click on an object to
display or hideitslabel. Doubleclick onalabel to changeit.

Clickingand dragging

Something youwill bedoing alotin Sketchpadis* clickingand
dragging” objects. Click meansto position the pointer over an object
and pressthe mouse button (and not let go) to select it. Drag meansto
then move the mouseto movethe object on the sketchpad.
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|nvestigating Points & L ines

How to draw a point

1. SelectthePoint tool by clicking onitinthetoolbar.
2. Position the cursor where you want to placethe point. Click. The
point appearson your sketchpad.

How to draw a line segment
1. Select the Segment tool by clicking onitinthetoolbar.
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2. Click and drag the mouse acrossthe pageto draw aline segment.

How to draw aray
1. Click and hold the Segment tool on thetoolbar. Select the Ray tool.

K

2. Click and drag the mouse acrossthe pageto draw aray.

|
A B |

Notice how theray startsat point A, passesthrough point B and
extends off the sketchpad on oneside.

How to draw aline
1. Click and hold the Segment tool onthetoolba. Select theLinetool.
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2. Click and drag the mouse acrossthe pageto draw aline.
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Noticethat theline extends off the page on both sides.
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| nvestigating Angles

How to draw an angle

1. Select the Segment Tool by clicking onitinthetool bar.

2. Click and drag the mouse acrossthe pageto draw aline segment.

3. Whilethe segment tool isstill selected, movethe mouse cursor over
point A, then click the mouse button and drag to makeanew line
segment abovethefirst line segment (likeFigureb. below).

a. B
b./

How to measure an angle

1. Click theselection arrow inthetoolbar. Click on one of theendpoints
(for example C or B below), then hold the Shift key down and click
onthevertex and then the other endpoint. (You must select the
vertex second.)

2. Click ontheMeasuremenuand select Angle.
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You should now seethe measure of the anglein the upper left-hand
corner of your sketch. Noticetheway theangleislabeled. Theletters
should beinthe sameorder asyou sel ected them.

miCAE = 34° C

_ _ Meets SOL 6.?7?
Swap jobswith your partner. < >

1. Openanew sketchand draw aright angle.

2. Starting at the vertex, draw anew line segment between thetwolline
segmentsthat formtheright angle. (Make sureyou click onthe
vertex and drag to draw anew segment between the other twoline
segments.)

3. How many anglesdo you seenow?

Your sketch should ook smilar tothisone:
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To learn more about adajacent]
and complementart anlges,
look inyour textbook!

. Measurethetwo small angles. You should seethreeangle measures

onyour sketchpad. Onefor thelarge (right) angle, and onefor each
of thetwo smaller angles.

. After desdlecting theangle, drag the endpoint of the center line

segment to theright or left. What happened to the measures of the
threeangles?

Did the 90° angle change? Explain.

. Addthetwo smaller anglestogether. What isthe sum of thetwo

angles?

What can you say about the rel ationship between thetwo small angles
andthelarger angle?

. Nametwo adjacent angles.

Two anglesformedinsdean origina right angleare adjacent and
complementary. Thetwo small anglesyou haveinyour sketchare
acute, adjacent, and complementary no matter how you dragthe
middle segment’ sendpoint.

. What do you think adjacent means?

What do you think complimentary means?
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Classifying Quadrilaterals

Quadrilateralscan be classfied into thefollowing categories: </| eets SOL 7,10>

Trapezoid ONLY twosidesparalle ( seebelow)
Pardldogram Oppositesidesareparalel and
congruent
Oppositeanglesare congruent
Rhombus Oppositesidesareparalel and
congruent

All sdesare congruent
Oppositeanglesare congruent
Rhombusisapar allelogram

Rectangle Oppositesidesareparalel and
congruent
All anglesareright angles
Rectangleisaparallelogram

Square Oppositesidesparallel and
congruent
All sdesare congruent
All anglesareright angles
Squareisaparallelogram anda
rectangleand arhombus

Trapezoids
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Activity 2
Swapjobswithyour partner.

1. Openthe sketch named Activ2.gsp. For thefirst part of thisactivity,
youwill work on theinter secting lines.
Inthissketch:
Linenisparalée tosegment CD
Linemispardlé tosegment AB.

2. Holding down the shift key, click on pointsH, E, G, and F and then
sdlect Polygon Interior fromthe Construct Menu.

What do you notice about therelationship among theangles?

3. Click and drag point C or D around to the left and right and up and
down.

What happensto the measures of the opposite angles?

Add consecutiveangles(likeanglesFHE and HEG). What do they
sumto?

What happensto the measures of thesides?

Quadrilatera HEGF isapar allelogram. How would you writethe
definition of aparalelogram?
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4. Click onpoint D and drag until al anglesin paralldogram HEGF al =
90 degrees.

What type of quadrilateral do you see?

ISHEGF il aparadleogram?Explain.

How would you write the definition of arectangle?

5. Click on segment AB drag until all sdesof paralelogram HEGF are
equdl.

What type of quadrilateral do you see?

ISHEGF till aparalelogram?Isit still arectangle? Explain.

How would you writethe definition of asquare?

6. Scroll downinthe sketch and work on theyellow quadrilateral.
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7. Click and drag point D and then point B,

What do you observe about the angles and the sides of the quadrilat-
era? Arethe opposite sidesawaysthe samelength?

Aretheopposite anglesawaysthe samelength?

Isquadrilateral ABCD aparalelogram?Why or why not?

AreALL thesidesawaysthe samelength?

Canyoumakeitinto asquare?

Thisisaspecia kind of quadrilateral called arhombus.

What would be agood definition of arhombus?
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Activity 3 </| eSOl 7 11>
Changejobswith your partner.

Open anew sketch and draw all of the polygonsusing theline segment
tool.

. Triangle

. Quedrilatera
. Pentagon

. Hexagon

* Septagon

. Octagon

Washington D.C. is a city full of polygons. Open “ Activ3.gsp” and
look at the pictures of the Washington D.C. area. Can you identify
examples of the above polygons? Please record the names of the
polygons and number of sides below.

NAME: #of sSides:

A)

B)
C)

D)

E)

F)

Congratulations!! You have now completed Activity 3!
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Activity 4
Swap jobswith your partner. Create anew sketch.
Howtodraw apolygon

Usetheline segment tool to click and draw segments connected at the
vertices.

1. Congtruct thefollowing polygons:

striangle

* quadrilateral
* pentagon

* hexagon

* heptagon

* octagon

2. Writethenumber of sidesthat make up each polygon.

e triangle

e quadrilateral

* pentagon

* hexagon

* heptagon

* octagon

Areall thesdesof these polygonsequal to each other? That will tell you
if thepolygonisregular or irregular - whichisimportant to know!!
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3. Classify your polygonsasregular orirregular.

e triangle

e quadrilateral

* pentagon

* hexagon

* heptagon

« octagon

ENDOFACTIVITY 4




L earning with Geometer’s Sketchpad -- 15

Activity 5
Your turn.
Try todesign activitiesto cover SOL 7.8and 7.12.

7.8 Thestudent, given appropriate dimensions, will estimateand find the
area of polygonsby subdividing theminto rectanglsand right angles.

7.12 Thestudent will determineif geometric figures (quadrilaterdsand
triangles) aresimilar and write proportionsto expressthere ationships
between corresponding partsof smilar figures.




