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Activity 1: Introduction

Todownload GeoGebrgo towww.geogebra.orgnd the following window will appear.

— - ——
mw‘a T £ - 8¢ X|[O Geosebre = o)
x @ v|Qv L DD EEETETYS)] 7 Help & How-to ~ () Scan for Spyware [ Facebook ~ 8] Amazon [ YouTube [ 10° Dubin. ieiand ~ &, options ~

= [ Google £ Workshop 8 - Dropbox &4 Hotmail - anniepatton®h... £ Get more Add-ons ~ & Daftie - Property Price Re... [ - [ dh v Pagew Safety~ Tooks~ @+ | J [§

GeaGebra

English - =

About Download Help Materials  Community

Home Blog Info Roadmap Team ToS

News

GeoGebra

o] s GeoGebra Chrome App
e

Dynamic mathematics & science for learning and teaching

Free Materials

= From elementary school to university level

try our GeoGebra Chrome
App!

Community

BiaE

Events
Institutes

208

» Interactive geometry, algebra, statistics, and calculus software
= Tens of thousands of free materials

You, Audrey Byrne and 15,664 others like this

Click Free Softwarand the following window will appear

m w‘@ http://www.geogebra.org/cms/en/download P~-2CX H € Download x I 37 ol
x @ ~[a- L PR D) RS 2 Help & How-to ~ £ Scan for Spyware [ Facebaok ~ (8, Amazon [ YouTube [ 10° Dubin, keland ~ #, Options ~
52 [ Google £3 Workshop 8 - Dropbox 55 Hotmail - anniepatton@®h... £ Get more Add-ons ~ & Daftic - Property Price Re... - v (2] e v Pagev Safety~v Tools~ @~ 1 N W]

GeaGebra

English - =

About  Download Help Materials Community

Download  Portable  License

Install GeoGebra

You are free to copy, distribute and transmit GeoGebra for non-commercial purposes.
Please see the GeoGebra license for details.

‘. GeoGebra Chrome App
- GeoGebra Web Application

o/
"ll.. f’ Windows

s

. Mac 05 X

Ubuntu, Debian {.deb
A openSUSE, Fedora (.rpm)
-~ Other Unix

Click the platform suitable for your computand follow the indicated steps to download
GeoGebra.

Note: In order to run GeoGebra it is essential that an up to date version of Java is available
on your machine. This package is available at frégtpt//www.] ava.com/en/.

In GeoGebra there are three views, Algebra, Graphics and Spreadsheet. The bar containing
File, Edit etc. is known as the Menu bar and depending if you have the cursor clicked in the
Graphics or the Spreadsheet you get a different toolbar.
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Graphics

Algebra * | Spreadsheet

Input Bar

Note: When you click on the Graphics the following toolbar appears:

[:] 15/ (S)(& BN &

and when you click on the Sbreadsheet the following toolbar appears:

(] o]

Note: If the Spreadsheet is not visible go to View and cl8hreadsheetind if the Graphics
is not visible go to View and choose Graphics.

>
«
i

s
e S 4

Move
o Drag or select objects (Esc)

ABC

a=z
—

i

.
]

Move
Drag or select objects (Esc)

{12}

Activity 2: To construct an@uilateral triangle

1. Draw two points A and Bsing the New Point tool

\/

2. Draw the line segment Alssing theSegment between

e

TWO POINtS t0Qkm—“
3. FromA draw a circle through &sing the Circle with Centre through a Point tool

[l

4. From B draw a circle throughusing the Circle witlCentre through a Point toul.@-..

5. Find one intersection C of the two circlesing the Intersect Two Objects tc >\/—

6. Draw theline segments AC and BSing the Segment between Two Points tool

[

7. Hide the circles by right clicking them and deselecting Show Object.
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Activity 3:To construct a parallelogram ABCD,
where the length of AB = 5 cm, the length of BC=6<—~
cm and the angléABC is 40° R

\
\

\\‘\7-7-7 ‘\v/' - /

A
L]
1. Create the point Aising the New Point tO(‘—T

2. Select theSegment with Fixed Length fronoiRt tool. Click on A.
In the new dialogue box that appears gym the value 5 and click OK

'3 Segment with Fixed Length X

Length
5

OK Cancel

3. If the labels have not appeared on the points A anddbitrilickon these pointsand
select Show label.

4. Select the Angle with Givenz8 tooIE. Click on the point A followed by the point
B. In the new dialogue box that appears, replace themth 40° and check that
clockwise is selted. Click OK

5. Select theCircle with Centre anddglius too, click on the point B and in the
new dialogue box inge6 for the radius. Click OK

6. Select the Ray through TwoiRts tooI.IZ. YR Of A0l 2y . F2tt246S]
7. Find the point of intersection C of the ray and the citdég the Intersect Two

Objects tooE .

8. Select the Angle with a GiveizStooIE, click on the point B followed by the
point A. In the new dialoguleox that appears, inseft40° and check that
anticlockwise is selected. Click OK

9. Select the Cite with Centreand Radius too , click the point A and in the new
dialogue box inse 6 for the radius. Click OK

10. Select the Ray through TwoiRts tooI.IZ. and click on A followed hy Q ®
11.Find the point of intersection D of the ray and the circle formed in No 9 and No 10.

12. Create the line segment D&&ing the Segment between Two Points t.
13.Hide unnecessary objedby right clicking them and deselecting Show ObjecavwD
line segments as required to give the parallelogram ABCD.
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Activity 4: Toconstruct an isoscelegiangle

»

Select the tool (Circle with Centre through a Point) and construct a circle
centre A through point B. If the labels are not showing, right click, select Properties
and with the Basic tab open, click on Show Label.

Select the Point on Object toc: i and construct any point C on the
circumference of circle c.

Select the Segment between Two Poitool and construct [AC]

Construct [BC] and [AB].

Right click on one side of the triangle, selBcbperties and with the Basic tab open,
click on the dop down arrow beside the Show Label
box. Select Name and Value to show the name apd | ‘4
length of this side of the triangle. Repeat for the
other triangle sides.

Drag each vertex of triangle ABC and note the length
of its sides.

Hide the circle, by right ckang on it and clicking on
Show Object.

Measure the 3 angles in the triangle using the Angle

tool @l :

Drag any of the vertices of the triangle ABC and observe how the angle measures
change.

-

:

A
..—

T
L
7

©,

.
By
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Activity 5: To demonstrate the enlargement of a triangle by thay
method, where the scale factor k is greater than O

1. Create the polygon ABC in the shape of a small triamgjleg the Polygon toiﬁv.
Note: If A is for example the first point of the polygon, then A must be the last point
clicked again at the end.

]
2. Crate the point Dusing the New Point tod=, to the left of A.

3. Using the Ray through Two Points t'Bdraw rays through DA, DB and DC.
4. Qreate a slidecalled gwith min value 0, max 5 and increment 0.1.

Note: To create alider: Go to the Slider tong and click on the screen, wheyau
want your slider locatedChoose if yowvant it to be a Number, Angle or Integer.
Give it a name. Choose the Min, Max values andrbeesment you want it to go up
in. Click Apply.

5. Set the slider to 2.

6. Select the EnlaeyObject from Point bydetor toolE . Click on the plggon that
forms the triangleClick on point D and in the new dialogue box that appears type i
the name of the slider (g in this case) and click OK.

7. Move the original polygon to enable the enlargemémbe demonstrated clearly.

© Project Maths Development Team 2013 www.projectmaths.ie  Page8 of 24




Development Team

Activity 6: Constructirg medians and constructing theeatroid of a
triangle

(A median is a line segment connecting any vertex of a triangle to the midpoint of the opposite side)

1.

2.

Click on File and select New Window.
Draw a triangle usinBolygon too Las above.

Using theMidpoint or Centre toom andthe Line Segment .Il , construct
the three mediansof the triangle.
Construct the intersection of the medians by selectingliitersect Two Objects tool

>

Drag anyof the vertices of the triangle and note that the 3 medianseaen
concurrent, at the centroid

Free objects x
# A=(1.62,1.4)
5 B=(7.58,5.4)
2 C=(0.62,5.32)

Dependent objects
5 D=(46,34)

# E=(4.1,5.36)
5 F=(1.12,3.36)
# G=(3.27,4.04)

# poly1=13.68

Activity 7: Constucting perpendicular bisectors (ediators) and

constructing the circumcentre andiccumcircle of a
triangle

Click orFile, New Windowand draw a triangle usirtge Polygon toas above.

SelectMidpoint or Centretool m and selecting each side of the triangle in turn,
construct the midpoints of each side.

Using the Perpendiculandgctor tooI,J‘select each side to construct
perpendicuar bisectors (mediators) of each side.

Select thentersect Two Objects tocﬂ and then 2 of thegperpendicular bisectors

to construct the circumcentre.

The equations of the Berpendicular bisectorare shown in the Algebra window.
Hide theperpendiculabisectorsby right clicking on each one and clicking on Show
Object. Drag the vertices to see the circumcentre change position.
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7. Using the Circle through a Point t(@‘, then the circumcentr® and one of the
vertices of the triangle and construct tliercumcircle This passes through the 3
vertices.

8. Drag the vertices of the triangle to confirm the construction.

Activity 8: Constructing the bisectors of thengles andconstructing
the incentre and mcircle of a triangle.

Triangle poly1: Polygon A, B, C

.
I-—':‘ . . .
1. Using the Polygon tol: construct a triangle ABC in a new window. Se,
the Angle Bector tool. Select the points B, A and C, in that order, to construct the
angular bisector 6f BAC. Repeat for the other two angles in the triangle.

2. Select thdntersect Two Objects toﬂ and 2 of the angle bisectors to construct
the incentre.
3. Hide the an{ bisector lines

4. Selecting thd?erpendicular Lin tool, draw a perpendicular line from the
incentre D, to line AB or any of the 3 sides of the triangle. WitHrtexrsect Two

Objects t@lﬂ selected construct the intersection E of side AB and this
perpendicular line.
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5. Hide the perpendicular line. Sele@‘, and with D as centre and E as the point
on the circle, construct the incirclesing the Circle with Centre through a Point tool

Activity 9: To demonstrate eflection in a Ine

.
| T
1. Create a polygon using the Rgbn tool * % and aline using the Line Through

Two Poinstool B if using a line other than the X or Y axis.

2. Go tothe Reflect Object in Line tﬂ and click on the polygon plus the line or
the X or Y axis whichever is being used.

3. Now drag the line and or the polygon to different locations and see the image
change accordingly.

Activity 10: To demostrate reflection ina point

"
=
1. Create a polygon using the Rgbn tool‘: and a point using the New Point tool.

Click orthe Reflect Object in point toDl and click on the polygon and the point.
2. Now drag the point and the polygon to different locations etc. and see the image
change accordingly.
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Activity 11 To demonstrate how to use ®&ector to translate a
polygon

-
=" .
1. Create a polygon using the Polygon t; and create the vector that you wish to

=]
use for the translation using the Vector from Point thei.

2. Go to the Translate Object by Vector tht
the vector. Both the vector and the polygon can be changed and see how the image

changes accordingly.

Activity 12:Plotting points with fixed coordinates, reading

coordinates drawing line segments and findg their lengths and

Enter thepoint (2, 5), on the Input Baand press Entesn the keyboard

% GeoGebra - e ./- E@éj
File Edit View Options Tools Window Help/
A . "~ . ol -
kAl (D)l N
. Free ohjects *
. Dependent ohjects
L
|
2
14
0
; o 1 @ 3
@" 25 ||° - g ~| Command .. -

OO — )

File Edit View Options Tools Window Help

%V

.
Bl

>
-

19)l<)

a=2
e
]

. Free objects
fo -] n=(2, 5]

. Dependent ohjects

*

1]

5

44

34

=24

14

A

T
-1

T
o 1

T
2

T
3

L

* @ w| Command ..

' and click on the polygon, followed by

The coordinates of points are displayed in the Algebra window, once Enter is pressed.

Plot the point {1, 2), displaying its coordinates on t@@aphics

Todisplay the coordinatesn the GraphicsRight click on the point, sele€bjectProperties,

FYR 6AGK

idKS

. aao

from the drop down arrow beside it.
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Select the Segment between Two Poitds|

segment [AB].

and then select points A and B ot

¥ GeoGebra .. = | (5] |
G A=(2,5)

File Edit View Options Tools Window Help
% A Segment between
o o .| two points: Two .
L@ B=(1,2)
_ Dependent objects A=(2,5)

°
. Free objects || ea3.83)
w3 a=4.24

£11,7)

2]

(3.08,18)

'ﬁl Input: = * g w |[Command ... -

The length of line segment [AB] i.e. |AB], is displayed in the Algebra wind@a as

(To display the length of a line segment, right click on it, ch@igectProperties and with

GKS . 1F&aA0 GlFo 2LSyZ YR (KS 02E &G{K2gs [l 0S¢t ¢
drop down arrow beside it.)

Select theMidpoint tool, m Then select therie segment [AB] or points A and B to get
the midpoint, which is plotted and the coordinates are displayed in the Algebra window.

Activity 13:Using the New Point too to plot points with
variable ceordinates

With the New Point toom selected and clking anywhere on the Graphics Vigpoints
may be plotted whose coordinates are displayed awétically in the Algebra window.
Dragging these points changes theamdinates.

Activity 14:Plotting a line

In the Input Bar type in 28y+5=01In the Algebravindow it will be written as2x+3y=5.

= Right click on the line and select Object Properties, and

choose Name and Value, to have the equation appear
the Graphics (View).

V] Show object

V] Show label: |Mame &Value »

Show trace
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Activity 15:To find the points of intersection o& line with the axes

2. Using the Intersect Two Objects t(ﬂ, select the line a and th@axis. The point of
intersection A is marked on the line and itsa@alinates are displayed in the Algebra

window.

¥ GeoGebra
File Edit View Options Tools Window Help

5 Iy (ij . .z Intersect tw
E ‘ EERERRl
Free objects ®

L a2 =5
Dependent objects 2-/
i@ A=(D, 1.67)
'@ B=(25,0)
14
o

G -2x+3y=5 19

3. Repeat this for the point of intersection with thieaxis.

Activity 16:To find the slope of a line

1. Draw a line using the Line between Two Points E

2. Select the Bpe tool B

The value of the slope @isplayed in the Algebra window.

File Edit View Options Tools Window Help
) . () . -2 Slope
‘@ e
X

Free abjects
Dependent objects 24 m=067

~J ar-2x+3y=5
~@ A=(0,1.67)
~@ B=(25,0) !
- @ m=0.67 14
o

© Project Maths Development Team 2013
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Activity 17:Using sliders to see the effect of varyimyandcin the
equation of the liney=mx+c

1. Go toHFle and select New Window.

2. Gotothe Slider toolJH and click on the screen, whey@u want your slider located.
Slider @

Mame

@ Number

) Angle m| a-

Interval | slider | Animation

min: [-5 max: |5 Increment: |0.1

3. Choose Number rather tham@le. Gve the slidera name m. Choose the min, max
values and the increment you want it to go up in. Click Apply.

der ool and ci -
4. Go tothe Slider tooll=ll and click on the screen, whey®u want your slider located.
5. Choose Number rather tham@le. Gve the slider a name. €hoose the min, max
values and the increment you want it to go up in. Click Apply.

3

6. Type in y=mx+into the Input BarVary the value ofn by selectind-—t, and
dragging the slider nObserve the effect.

7. Investigate the effects of varying c by dragging c along the slider.

8. What do you conclude about m and c?

To change the sliders

Right click on slider m. Select Object Properties and the Slider tab to vary max and min
values, the increment, and the width tife line representing the slider. Selecting the
Colour tab allows you to vary the colour of the slider. The Style tab allows you to vary
the thickness of the slider. Select the X at the top of the dialogue box when finished.

©F Preferences - (5) =]

EIREEE =

Line Basic | calour | Style | Algepra | Agvanced | scripting

s a
= Num|
Poil

T

er
Name

n Definition: | Line[A, B]

o3

Caption:

/] Show Object

Show Lapel: |Name

Show Trace

Fix Object

Auxiliary Object

© Project Maths Development Team 2013 www.projectmaths.ie  Pagel5of 24




Development Team

Activity 18 Drawing triangés, finding area, finding area of the
Image of a triangle under a translation

A
Triangles may be plotted using the New point J;‘ or by typing in specific eordinates
in the Input line and joining the points with line segments @edy using the Polygdaol.

Use the Polygon to to makeatriangle ABCTheareais given irthe Algebra window
as poly =or alternatively you may idk on Command on the Input Baelect the word Area

which will be followed by closed square brackets i.e. Areal]. Insieldtackets type A,B,C
and the area is prirgd in the Algebra window as d=

Using the instructions (How to use a vector to translate a polygon), translate the triangle
under the defined translatin. Drag the points of the original triangle and note theaaoé
the original triangle and its imag&he area of both triangles will be displayed in the Algebra

I % fR2BEEL20MET MQ T

GAYR2 G
= Point |
- A={(-2.44, 6.58) ‘A
@ A'={012, 8.68) i
-3 B=(-2.86, 3.06) | \
-3 B'={-0.3, 5.16) II
@ C=(-1.06,4.56) | A
-@ C'={1.5, 6.66) |
~@ E=(1.3,442) ; | )
@ F={-1.26,2.32) A |
= Segment | III
-@ a=234 | | /
@ a'=234 ' '
o a2 III N |
@ b'=245 |I c
@ c=354 ' -
~@ ¢'=354 I'I
|

= Triangle
: { /
|

i@ poly1 =285

“-@ polyl'=2.85 |
= Vector

: E

_ ( 2.56 )
g ou= L 21
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Activity 19 To demonstrate a circle as a set of poirgguidistant
from a given point

1. Plot the point (1, 2) by typin@l, 2) in the Input Bar and pressing Enter on the
keyboard.

2. Display its cebrdinates on the Graphiasright click the pointselectObject
Propertiesand with the Basic tab open click the box beside Show Label and choose
Name and Value

3. Selectthe Segmenwith Fixed Lengtiool <

4. Click on the point A and type 4 in for Iength in the dialogue box which appears.

7 Segment with Fixed Length &J
Length
(@
[ ok | [ cancel
5. Click OK.
6. Point B is drawn 4 units away fromRight click on point B and seld@toperties,
Show Trace.

7. DragB and observe.
8. Select Viewon the menu bar, then Refresh vietgsget rid of the traces.

Activity 20 Plotting a circle givenhe centre and one point

File| Edit View Options Tools Window Help

B [ES B 1= (o [ N Y e

.. Free objects X
@ A=(0,0)
JB=(-1,2)

L@ € =(-3.36, 2.76)

.. Dependent objects
@ Xy =6

1. Plot points A(0,0) and B(2)
2. Select@/‘ and the 2 points A and B and draw a circle

The equation of the circle is displayed in the Algebra window.

The cirlce is alsoigplayed on the Graphics
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Activity 21: Plotting a circle given a centre (0,@nd radius 4

1. Inthe Input Bar type (0,0) and press Enter on the keyboard.

2. SelectCircle with Centre andadiustool @
3. Type in 4 into the dialoge box whichappears and click on Apply

Activity 2Z Use a slider to vary r and to investigate equations of
the type X*+ Y= F

Select the slider tocJ Iand click on the Graphics

Typein r for the slider name, 0 for Min: ar@ffor the Max: and 1 for thentrement.
Type inx"2+y~2=r"2into the Input Bar and press Enter on the keyboard.

Drag the slider to vary the value of r.

Hwn e

File Edit Visw 0 Wi

ptions Tools Window Help
A A > . , ol aez Move
u /{, | O—‘ 'JL \ — "I"? Drag o select abjects
biects x
=3 .

Frez o

@ =3
Dependent objects
3

Activity 23 Intersection of lines and circles

1. To plot the circle type”2+y*2=10 in the Input Bar and press Enter on the keyboard.
2. To plot the line type 3x+y+10=0 in the Input Bar and press Enter on the keyboard.

3. Using the Intersect two Objects toﬂ find where the circle and line méand
make aconclusion about the relationship beeen the line and the circle.

X-"' =
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Activity 24: To find the equation of the tangent to circle

1. Typex?+ y*= 8into the Input Bar and press Enter on the keyboarglot the circle,
called c.

2. Inthe Input Bar type (2,2) and press Enter on the keyboard to create aqadietl A

3. In the Input Bar type Tangent[A,c]

The tangent to the circle is then drawn and its equation is displayed in the Algebra
window.

Activity 25 Circles whose centres amot at (0,0)

To create the circle with agtre at (2,1) and radius equal to.4
1. Enter (2,1) in the Input Bar and press Enter on the keyboard.

2. Select theCircle with Centre and Raditeol ©

3. Type 4 in the new dialogue box that appears and press OK.

4. Rightclick on the circle and choose Object Properties and with the Basic tab open click
Show Label and from the drop down menu choose Name and Value.

Plot the following circles and note their equations:

0] Centre (1,3) Radius 2
(i) Centre (5;1) Radius 3

(i)  Centre {3, 1) Radius\/_ (typed in as sqrt(5))

D&

Free omects
D A=(2,1)
L2 B=(1,3)

Circle with center
Center point and radlus
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To draw a circle with centre (h,k) and radius r, where h, k and r can vary?

Set up sliders for h, k, and r and investigate the equations of circles with different values of
h, k and r, typing in Ga)*2+Hy-k)*2 =r*2 in the input Bar and pressing Enter on the

keyboard . File Edit View Opfions Tools Window

Help
B . : ol 4-2 Move drawing pad
B o) PN B e
s

x

4
c
-
=3

—_——
2
1
(o

4\ [ 7 :
2

d

|

A
ts

ree objec!
h=

oo
[
2wline

Depe
@ c

ndent objects
(x-27+y-1y7=9

What is the effect of varying h?

What is the effect of varying k?

To display the circle equation in the forri + y* 2gx 2fy =, right click on the circle
equation in the Algebra window and click on the option

ad +bxy +cy Hx ey
Activity 26 Transformations of the circle

1. Plotthe circlex’+y* #x 6y 4+ Q.

2. The equation will automatically be displayed in the Algebra window in the form
(x- > €y K? r2 By right clicking on the equation it is possible to toggle back
and forth between the two forms of the equation.

Transformations of the circle using Axial Symmetry

Selecthe Reflect Object ia Line tool and find the image of the circle undexial
symmetry in the xg axis.Compare the equations of the circle and its image.
Transformations of the circle using Centri@mmetry

Plot the point (0,0).

Selecthe Reflect Object in a Li|Eland findthe image of the circle bgentral symmetry in
the origin.Compare the equations of the circle and its image.
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