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Please note 

•	 A	support	wiki,	NCTE	ICT	and	Maths 2	Support	Wiki,	is	a	companion	to	the	course.	It	is	available	at:	

www.ncte.ie/ictmathswiki. Each participant will need to request access to join the wiki, details can be 

found in appendix C. 

•	 	Participants	are	invited	to	share	their	own	developed	GeoGebra	resources	with	other	course	participants	

in the Teachers Uploads area on the nCTE support wiki. any work shared must be the original work 

of the participant uploading to the wiki. all participant uploads to the nCTE ICT and Maths 2 Support 

Wiki	are	subject	to	the	conditions	of	this	Creative	Commons	CCO	‘No	rights	Reserved’	license:		http://

wiki.creativecommons.org/CC0_FaQ. You may only upload files in the nCTE ICT and Maths Support 

Wiki	that	are	compatible	with	this	license	which	allows	free	use,	free	distribution,	derivative	work	by	

others and the waiving of all copyright.

•	 	By	sharing	work	participants	agree	to	waive	and	relinquish	copyright	and	agree	to	the	work	being	

shared by the nCTE without attribution.

•	 	All	linked	pages	on	other	web	servers	are	subject	to	the	copyright	policies	of	those	web	servers.	The	

NCTE	disclaims	any	liability	for	contents	in	the	ICT	and	Maths	2	Support	Wiki	added	by	others.	

•	 	Screenshots	software	titles	used	throughout	the	manual	are	from	a	PC	using	Windows	Vista©	and	

may appear different from those on computer screens used by participants.

•	 	The	World	Wide	Web	is	constantly	evolving	and	content	and	URLs	(Universal	Resource	Locators	-	

website addresses) change over time. It is possible that the content located at some of the UrLs listed 

throughout this manual may change over time.

Throughout this manual, course and the nCTE ICT and Maths 2 Support	Wiki	reference	may	be	made	to	

software titles and suppliers of Internet services. These references are made purely to illustrate or expound 

course content. any such reference does not imply any endorsement by the nCTE of a product or company. 

The reader should be aware that typically there are many products and companies providing similar services 

in areas related to ICT. 

Participants should be as informed as possible before making decisions on purchases of ICT products or 

services, see nCTE advice www.ncte.ie/ictgrant2010postprimary and Schools ICT Procurement Frameworks   

advice www.ncte.ie/ICTAdviceSupport/Purchasing.
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coUrse overview
This 7.5 hour course is the second in a series of ICT and Maths courses presented by nCTE and Project Maths 

development Team on the use of the free dynamic mathematics software, GeoGebra, to support the teaching 

of Strands 3, 4 and 5 of the post primary curriculum. The course will be delivered in three modules each 

consisting 2.5 hours. The purpose of the course is to enable teachers to effectively use GeoGebra as an aid to 

teaching	Strand	3	(Number)	Strand	4	(Algebra)	and	Strand	5	(Functions).

Module 1 consists of materials to support the teaching of Strands 3 and 4. Module 2 consists of materials to 

support the teaching of Strands 3, 4 and 5 while Module 3 consists of materials to support the teaching of 

Strand 5. Participants will have undertaken the first ICT and Maths course or will have a good understanding 

of using GeoGebra in the post primary curriculum. 

Each participant will need to download GeoGebra and Java to take part in the course. The GeoGebra 

software package is available free at http://www.geogebra.org/cms/. It is recommended that the download 

GeoGebra	version	be	used,	rather	than	the	GeoGebra	Webstart	version.	The	notes	and	screenshots	in	the	

manual	are	based	on	Version	3.2.46.0	and	 the	GeoGebra	 language	used	 is	English	 (UK).	 Instructions	on	

changing the language used by the application are in appendix a. 

In order for GeoGebra to work on a computer, one also needs the latest version of Java; this is available free 

at http://www.java.com/en/.	See	Appendix	B.

The	Course	Support	Wiki	at	www.ncte.ie/ictmathswiki contains weblinks, videos, examples, and best practice 

of	ICT	and	Maths	as	well	as	a	Teachers’	Uploads	area	so	participants	can	share their	work. For directions on 

how to request access to the course wiki see appendix C.

Guides	to	the	GeoGebra	Interface,	Toolbars	and	Drop-down	Menus	can	be	found	in	Appendix	D	while	a	

guide to finding special keys on the keyboard used in constructions is located in appendix F. 

Instructions on saving GeoGebra files can be found in appendix G and the steps to viewing a construction 

are in appendix H.
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coUrse obJectives

DuraTIon

7.5	hours	(3	x	2.5	hour	modules)

objeCTIves

This	course	aims	to	enable	the	participant	to	effectively	use	dynamic	mathematics	software	to:

Teach Strand 3 (Number) • 

Teach Strand 4 (Algebra) • 

Teach Strand 5 (Functions)• 
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MOdULE 1
Using ict and mathematics software to teach 
nUmber and algebra (strands 3 and 4)

 

DuraTIon

2.5 hours

objeCTIves

This	module	aims	to	enable	the	participant	to	use	ICT	mathematics	software	to:	

>>	 Make	the	co-ordinates	appear	in	complex	format.

>> Label the axes real and Imaginary.

>> Show the Modulus of a complex number.

>> demonstrate the addition of complex numbers.

>> demonstrate the complex conjugate.

>> demonstrate that multiplication by i rotates any complex number by 90o

>> Show the value of in

>> demonstrate the fact that adding a complex number is the equivalent to a translation.

>> Show a number Line.

>> Enable the x axis to show a tick at each whole number

>> demonstrate Integers on the number Line.

>> demonstrate decimal numbers on the number Line.

>> demonstrate a Linear Pattern.

>> Change the colour, width etc. of the line.

>> draw only the section of the line beyond where it cuts the y axis.

>> draw a line to represent the growth pattern of a plant.

Note: At the end of each activity save each file.
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aCTIvITy 1: How To Make THe Co-orDInaTes aPPear In CoMPlex forMaT

1. open GeoGebra.

Method 1: 

2.  In the Input bar type the real and imaginary part of the complex number for example 2+3i and 

press enter. note: The points will be called z, z1 etc. 

3.  right click the point and choose object Properties and with the basic tab open click the show 

label box and from the Drop down menu click name and value.

4. Click Close.

Method 2:

2.  alternatively type (2,3) in the Input bar and press enter. Then right click on the point, choose 

object Properties and with the basic tab open click the show label box and from the drop  

down menu click name and value. note:	The	points	will	be	called	A,	B	etc.
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3.	 	With	the	object Properties box still on display, open the algebra tab and from the Drop Down 

Menu at Coordinates box choose Complex number.

4.  Click Close.

aCTIvITy 2: How To label THe axes real anD IMaGInary

Go to file1.  and choose new window.

right click2.  on the Graphics view and choose Graphics view and a new dialogue box appears.

 

Click 3. on the xaxis tab and in the label box type real.

Click 4. on the yaxis tab and in the label box type Imaginary.

Click Close5. .
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aCTIvITy 3: To sHow THe MoDulus of a CoMPlex nuMber

Go to file1.  and choose new window.

Plot2.  a complex number of your choice and the origin.

select 3. the segment between Two Points tool . Click on the origin and the point representing 

the complex number to draw a line segment from the origin to the complex number.

right click4.  on the line segment and choose object Properties.	With	the	basic tab open click the 

show label box and from the drop down menu choose value.

Click Close5. . Move the complex number to see the modulus change.

aCTIvITy 4: To DeMonsTraTe THe aDDITIon of CoMPlex nuMbers

1.  Go to file and choose new window.

2.  Plot the following complex numbers z = 0 + 0i by typing z=0+0i in the Input bar.

3.  Plot the 2 complex numbers z1 and z2 you want to add for example z1= 2 + 3i and z2 =  4 + i.   

note:	For	z1 type z_1=2+3i in the Input bar.

4.  select the segment between Two Points tool . Draw a line segment a from the origin to z1 

and a line segment b from the origin to z2.

5.  In the Input bar type z_1+z_2.  
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note:   For z1 type z_1 using the Input bar method.  This will result in a new point z3 appearing on 

the Graphics view which is equal to z1+z2.

6.  select the segment between Two Points tool . Click on z and z3 to draw a line segment c 

from z to z3.  

7.  select the segment between Two Points tool . Click on z1 and z3 to draw a line segment d 

from z1 to z3.

8.  select the segment between Two Points tool . Click on z2 and z3 to draw a line segment e 

from z2 to z3.

9.  Move z1 or z2 to see that the addition of complex numbers always forms a parallelogram.

aCTIvITy 5: To DeMonsTraTe THe CoMPlex ConjuGaTe

Go to file1.  and choose new window.

Plot2.  the complex number z = 0 + 0i.

Plot3.  the complex number that you wish to fi nd the conjugate of for example z 1 = 2 + 3i.  

select4.  the segment between 2 Points Tool  to draw a line segment a from z to z1.

select5.  the refl ect object in line tool  to refl ect the point z1 in the real axis. Click the point z1 

and the real axis. This results in the complex number z2 which is the complex conjugate of z1.

select6.  the segment between 2 Points Tool  and select the origin and z2. This draws a line 

segment from the origin to z2.

note:		(i)  The sum of the angles z1 and z2 make with the real axis is 360°.

 (ii)  In order to get  in a textbox, type \overline{z_2} in the textbox.  

Click the laTex button and Click ok.
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aCTIvITy 6: To DeMonsTraTe THaT MulTIPlICaTIon  

by i roTaTes any CoMPlex nuMber by 90o

Go to file1.  and choose new window.

Plot2.  the complex number z = 0 + 0i.

Plot 3. the complex number you wish to rotate, for example z 1 = 2 + 3i.

select 4. the rotate object around Point by angle tool . Click on z1 and z. a new dialogue  

box appears.

Insert 905. o in the dialogue box and click ok. note: i(2+3i)  = −3+2i and also note if instead of 90o  

we inserted -90o it would be the same as division by i.
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aCTIvITy 7: To sHow THe value of in

1.  Go to file and choose new window.

2.  Create a point a to represent the origin.

3.  select the Circle with Centre and radius tool . Click on the origin and a new dialogue box 

appears. Type 1 in this dialogue box to draw a circle at the origin with radius 1. 

4.  Click ok.

5.  In order to make your drawing larger if necessary go to the Zoom In tool  and click on the 

Graphics view. note: If your mouse has a scroll wheel you can use it to zoom in and out.

6.  select the Intersection Two objects tool . Click on the circle and x axis to find the points of 

intersection of the circle and the x axis

7.  select the Intersection Two objects tool . Click on the circle and the y axis  to find the points 

of intersection of the circle and the y axis.

8.  right click point b and select object Properties.	With	the	algebra tab open select Complex 

number, with the basic Tab open click the show label box and select name and value from the 

drop down menu. Click Close.
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9.  repeat the previous step for points C, D and e.

10.  select the slider tool . Click on the Graphics view and create a slider called n with min:  

= 0, max: = 100 and Increment: = 1.

11.  Click apply.

12.  select the rotate object around Point by angle tool . Click the point C and the point a.  

a new window appears.

13.   In this new window type “n /2”. notice the symbol  can be got by following the first drop 

down menu in this new window.  note: There is a space between the n and the .

14.  Click ok. a new point C’ appears at the point e.

15.  right click on the point C’ and choose object Properties, with the Color tab open choose a bright 

colour and with the style tab open choose Point size 9 and Point style x and with the algebra 

tab open choose Complex number.
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16.  select the Move tool  move the slider to see the value of in.

17.  Go to Insert Text tool  and in the new window that appears type “i^” + n + “ =” + C’

18. Click the laTex box and click ok.

aCTIvITy 8: To DeMonsTraTe THe faCT THaT aDDInG a  
CoMPlex nuMber Is THe equIvalenT To a TranslaTIon
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Go to file1.  and choose new window.

Plot2.  a complex number for example z= 2+3i that you wish to add to all the other complex numbers.

Create3.  at least 5 more complex numbers called z1, z2, z3, z4 and z5 on the Graphics view. 

4. In the Input bar type z+z_1 and press return, this results in z6, which is equal to z + z1.

5  select the vector between Two Points tool . Click on z1 and z6 to draw a line segment with 

an arrow between z1 and z6. 

6.  repeat the last two steps for z2, z3, z4 and z5.  

 notes:  (i)   If some of the images do not appear on the 

screen you may have to use the Zoom out tool 
 
to enlarge the area  

of the Graphics view on view.

  (ii)  a nice time saver here for the typing part is to click your mouse into the Input bar and 

use the up arrow key on your keyboard to see what you typed before and it should 

be easy to change z+z_1 to z+z_2. 

7.  select the Check box to show/ Hide objects tool . Click on the Graphics view and a new 

dialogue box will appear. Complete this dialogue box as follows.  Type Click to see addition in the 

Caption and under select objects in construction or choose from list pick the 5 complex numbers 

z6, z7, z8, z9 and z10 formed by the additions and the 5 vectors.

Click apply4. . 

note:  To make a checkbox larger go to options and Click Checkbox and then select Large.
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 PEdaGOGICaL rEFLECTIOn ExPLORATIONS TIPS 

To	obtain	help	with	any	of	the	commands	in	the	Input	Bar.  

Select the required command for example RandomBetween[] and press F1 on the 

keyboard and this will tell you the format of the instructions needed with this particular tool.

aCTIvITy 9: To sHow a nuMber lIne

1.  Go to file and choose new window. 

2.  Go to options and choose Graphics view or right click on the Graphics view and choose 

Graphics view.

3.	 	With	the y axis tab open unclick the show click box.

4.  Click Close.

activity 9.1:   To enable the x axis to show a Tick at each whole number  
(useful when you Zoom out)

1.  Go to options and choose Graphics view or right click on the Graphics view and choose 

Graphics view.

2.  With	the xaxis tab open, click the distance click box and insert 1 on the box beside distance.

3.  Click Close.
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activity 9.2: To demonstrate Integers on the number line

1.  select the slider tool . Click on the Graphics view and create a slider called point with 

min: = -10, max: = 10 and increment: =1.

2.  In the Input bar type (point, 0) and press enter. a new point called a appears on the number line.

3.  use the Move tool 
 
to move the slider to see the point on the number line change.

aCTIvITy 10: To DeMonsTraTe DeCIMal nuMbers on THe nuMber lIne

1.  Go to file and choose new window.

2.  repeat as for activity 9 only make the Increment in the slider a decimal for example 0.01.
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3.  If you wish to increase the scale of the number line go to the Move tool , click on the x 

axis and drag to the right.

  notes:  (i)   Using the Move tool  to extend or squash the x-axis or y-axis when you have a 

quadratic/cubic function can be very effective.  It will make the function look like one  

a student in class might draw i.e. too short or too thin. 

 (ii)   To adjust the circles which look like ellipses right-click the Graphics view and click 

standard view to correct this or set the x axis:y axis ratio to 1:1.

aCTIvITy 11: To DeMonsTraTe a lInear PaTTern

Go to file1.  and choose new window.

select the slider tool2. 
 

. Click on the Graphics view and create a slider called m making 

sure to change the min, max and increment as shown in the diagram below.

 

select the slider tool3.  . Click on the Graphics view and create a slider called c making sure 

to change the min, max and increment as shown in the diagram below. 
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Type y = m x+c4.  in the Input bar.	Note:	The	space between the m and the x.

select5.  the Intersect Two objects tool  and click on the y axis and the line y to give the point a.

Move6.  the slider c and see the impact on the line. where does the line cut the y axis in each case?

select7.  the slope tool  and then click on the line f to find the slope of	this	line.	What	is	the	

slope of this line?  Move the slider m and see the impact on the line.  

note: as m is always used for slope your slider will now be called m1 and the slope will be called m. 

activity 11.1 To change the colour, width etc. of the line

right click1.  on the line, choose object Properties and modify the colour, width etc. of the line  

as required.
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aCTIvITy 12: To Draw only THe seCTIon of THe lIne beyonD wHere IT CuTs THe y axIs

 

Go to file1.  and choose new window.

select the slider tool 2. . Click on the Graphics view and create a slider called m with min: = 

-10, max: = 10 and Increment: = 0.1.

select the slider tool 3. . Click on the Graphics view and create a slider called c with min:  

= -10, max: = 10 and Increment: = 0.1.

4.  In the Input bar select the command function[] from the drop down menu at the extreme right 

of the Input bar. Inside the brackets type the function, followed by comma, the value of x that you 

want as the start value for the function, followed by comma and the end value of x.

  The function in the above example is m x +c. 

notes:  (i)   There is a space between the m and the x. 0 is the start value and  is the end 

value. The symbol for  can be found by following the first drop down menu on the 

Input bar.  

 (ii)  This command is very useful for patterns when only the positive values of x are relevant.
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aCTIvITy 13: To Draw a lIne To rePresenT THe GrowTH PaTTern of a PlanT

Go to file1.  and choose new window.

select the slider tool 2. . Click on the Graphics view and create a slider called “start”  

to represent the start height of the sunflower.

select the slider tool 3. . Click on the Graphics view and create a slider called “growth”  

to represent the daily rate of growth per day for the sunflower.

4.  In the Input bar select the command function[]. Inside the brackets type start+growth x, 0, . 

note the space between growth and x. Press enter.

5.  Move the sliders to change the start height of the sunflower and the daily rate of growth of the 

sunflower.

6.  select the Insert Image tool  and click on the Graphics view, where you require the image 

to be located. 

7.  browse to the location in your computer where the required image is stored.  

Click open. 

notes:  (i)   If the image you inserted is too large: Create 3 points a, b and C on the Graphics 

view. Click on the picture and go to object Properties. Complete the new dialogue 

box that appears as follows and click close. To change the sizes move the points a,  

b or C. 

 (ii) Corner 1 is bottom left.  Corner 2 is bottom right. Corner 4 is top left.
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 (iii)   To insert a picture as a background, insert the picture in the normal way, right click the picture 

and choose object Properties and with the basic tab open click background Image and Close. 

PEdaGOGICaL rEFLECTIOn 
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Take a moment in pairs to explore how you might use the materials in Module 1 with your students.  
discuss how you might apply what you have learned in your classroom and share links to websites  
or web tools that you find useful. 

Teaching ideas and suggestions:

Your	Tutor	will	gather	the	group’s	ideas	and	suggestions	and	post	them	to	the	wiki	 

www.ncte.ie/ictmathswiki where you will be able to share your teaching ideas  

with other Maths teachers.

 PEdaGOGICaL rEFLECTIOn ExPLORATIONS	 TIPS	
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MOdULE 2
USING ICT AND MATHEMATICS SOFTWARE TO TEACH 
NUMBER, ALGEBRA AND FUNCTION (STRANDS 3, 4 & 5)

durAtion

2.5 hours

obJectives

This module aims to enable the participant to use ICT mathematics software to: 

>>  demonstrate the use of the Trapezoidal rule to fi nd the approximate area 

between the curve and the x axis.

>> Geometrically construct 

>> Geometrically construct 

>> Find the highest Common Factor.

>> Find the Least Common Multiple of 2 numbers.

>> draw a sphere.

>> draw a cone.

>> draw a cylinder.

>> demonstrate the Perimeter of an L-shape.

>> draw the graph of a linear function.

>> animate the above line. 

>> show the Trace of the above line.

>> remove the trace of an object.

>> Change the colour, etc. of a line or curve.

>> draw a section of a function.

>> draw the graph of the quadratic function f(x) = (x+s) (x+t)

>> draw the graph of the quadratic function f(x) = ax2+bx+c  

>> Investigate a quadratic of the form f(x) = a*(x+b)^2+c

>> demonstrate the Turning points of a Quadratic.

>>  see how the equation of the curve changes as the sliders change or as 

the curve is dragged on the screen.
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Activity 14: to demonstrAte the use of the trApezoidAl rule to  
find the ApproximAte AreA between the curve And the x Axis

diagram 1

diagram 2
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1.  Go to file and choose new window.

2.  In the input bar type the algebraic form of the function you want to create. For example -x^2+4 

to create the function f(x)= -x2+4.

3.  select the intersect two objects tool  click f and the x axis to find the intersection of  

f and the x axis.

   alternatively: type root[f] in the input bar and press enter.

4.  select the slider tool.  click on the Graphics view and create a slider called n with min:  

= 2, max: = 50 and increment: = 1 to represent the number of trapezoids.

5.  In the input bar choose the command trapeziumsum[].

6.  In the square brackets insert the f,x(A),x(b),n. Where f is the equation of the semicircle, the 

beginning point, x(A) is the x coordinate of A, x(b) is the x coordinate of b the end point and  

n is the number of trapezoidals.  

note:  Take note of the order of A and b otherwise you get a negative area.

7.  press Apply.

8.  move the slider n to 5 so that the trapezoids appear.

9.  Go to options in the menu, rounding and choose 5 decimal places.

10.  move the slider n and watch the value of a change that is the area between the curve and the  

x axis starting at b and going to A. 

note:   watch out if the curve has a section above the x axis and a section below the x axis.  

In this case one gets the area between b and c, then the area between A and b and  

then adds the two areas. 
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Activity 15: to GeometricAlly construct 

Go to file1.  and choose new window. 

right click on the2.  Graphics view, choose Graphic view and set the xAxis:yAxis ratio to 1:1.
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click close.3. 

select 4. the intersect two objects tool  and select the x axis and the y axis to find the point 

A i.e. the origin.

select 5. the segment with Given length from point tool . click on the point A. In the new 

dialogue box that appears insert 1. click oK. a new line segment a and a point b has been created.

select6.  the perpendicular line tool . click on the x axis and the point b to draw a line b 

perpendicular to the x axis at b.

select7.  the circle with centre and radius tool . click on the point b to draw a circle c  

with centre at the point b. insert 1 for the radius in the new dialogue box that appears.

click oK8. .
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select9.  the intersect two objects tool . click on line b and circle c, to find  

the point of intersection d of the line b and the circle c.

 

right click10.  the line b and unclick show object.

right click11.  the circle c and unclick show object.

right click 12. the point c and unclick show object.

select13.  the segment between two points tool . click on the points b and d  

and then A and d, to draw the line segments bd and Ad.

  note:   as Ab and bd are both of length 1, and are at right angles to each other  

using pythagoras theorem the length of Ad must be square root of 2.
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14.  To show the length of root 2, on the number line select the circle with centre through a 

point tool
 

. click on the point A and then click on the point d to create a circle with 

radius equal to the length of the line segment Ad.

15.  select the intersect two objects tool . click on the circle and then click on the x axis.  

The distance from f the point where this circle cuts the x axis and the point A(0,0)  is equal  

to the square root of 2.

16.  right click the circle f and unclick show object to hide the circle.

17.  right click the point e and unclick show object to hide the point e.

18.  select the insert text tool . click on the Graphics view and when a new dialogue box 

appears type the following text in the box \sqrt{2}=|Af|   

19.  click the latex formula button in this dialogue box and click oK.

  note:   To get the “|”symbol, click on the  key on the keyboard while simultaneously pressing 

the shift key. see also appendix F: a Guide to special Keys on the Keyboard.



36

ICT and MaThs – ParT 2    MOdULE 2

Activity 16: to GeometricAlly construct 

Go to file1.  and choose new window.

continuing2.  from the previous fi le where on the x axis you drew Af = as above.

right click3.  on all the points, line segments etc. apart from A and f and unclick the show 

object option.

select 4. the perpendicular line tool . click on point f and the line segment Af to draw a line 

perpendicular to Af at the point f.

select5.  the circle with centre and radius tool . click on the point f and in the dialogue box 

that appears insert 1 to draw a circle h of radius 1 at the point f.

select6.  the intersect two objects tool . click on the line g and the circle h to fi nd the point of 

intersection h of line g and circle h.

right click7.  the line f and unclick show object.

right click8.  the circle g and unclick show object.

select9.  the segment between two points tool . click on the points f and h and then A and h 

to draw the line segments fh and Ah.
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  note:   as fh is of length 1 and Af is of length equal to the square root of 2 using pythagoras 

theorem the length of Ah must be square root of 3.

select10.  the circle with centre through a point tool . click on the point A and then the point 

h to draw a circle of radius length equal to Ah. The distance from the point A(0,0) to where this 

circle cuts the x axis is equal to the square root of 3.

select 11. the intersect two objects tool . click on the circle k and the x axis to find the 

intersection of the circle k and the x axis.

right click12.  the circle k and unclick show object.

select 13. the insert text tool . click on the Graphics view and when a new dialogue box 

appears type the following text in the box \sqrt{3}=|AJ|.  click the latex formula button in  

this dialogue box and click oK. 
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Activity 17: to find the hiGhest common fActor

1.  Go to file and choose new window.

2.  make sure the language option for Geogebra is english (uK), by going to options in the menu 

and from the drop down menu choose language and english(uK).

3.  select the slider tool . click on the Graphics view and create a slider called a with min: 

=1, max: =100 and increment: =1.

4.  select the slider tool . click on the Graphics view and create a slider called b with min: 

=1, max: =100 and increment: =1.

5.  To find the highest common factor of a and b choose the hcf command from the drop down 

menu at the extreme right of the input bar and inside the brackets type a,b.

6.  The highest common factor a will appear in the Algebra view as c.

7.  select the insert text tool . click on the Graphics view and when a new dialogue box 

appears type the following text in the box “the highest common factor of “ + a + “ and “ + b  

+ “ is equal to “ + c 

  note:   What is between the “ and ” is just text, whereas a, b and c are picking up the numerical 

values of the variables a, b and c.
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Activity 18: to find the leAst common multiple of 2 numbers

1.  Go to file and choose new window.

2.  select the slider tool . click on the Graphics view and create a slider called a with min: 

=1, max: =100 and increment: =1.

3.  select the slider tool . click on the Graphics view and create a slider called b with min: 

=1, max: =100 and increment: =1.

4.  To find the least common multiple of a and b choose the lcm command from the drop down 

menu at the extreme right of the input bar and inside the brackets type a,b.

5.  The least common multiple a will appear in the Algebra view as c.

6.  select the insert text tool . click on the Graphics view and when a new dialogue box 

appears type the following text in the box “the least common multiple of “ + a + “ and “ + b  

+ “ is equal to “ + c. 
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Activity 19: to drAw A sphere

1. Go to file and choose new window.

2. select the new point tool . create the point A(1,1).

3. select the slider tool . create a slider called r with min: = 0, max: = 5 and increment: = 0.1.

4. In the input bar type (x(A)+2 r, y(A)), creating a point b. 

notes: (i)   Take note of the space between the 2 and the r and note the double brackets at the end.  

  (ii) distance A to b will be 1 diameter length to the right of A.

5.  select the midpoint tool . click on the points A and b to create a point c, the midpoint of  

A and b.

6.  select the circle with centre through a point tool . click on the point c and then the point b to 

create a circle with centre c passing through the point b.

7. In the input bar type ellipse[A, b, r+0.01]. press enter. This makes an ellipse d.

8. right click on the ellipse d and unclick show object to hide the ellipse d.

9. In the input bar type Arc [d,b,A]. press enter. This makes an arc e based on the ellipse d.

10. In the input bar type Arc [d,A,b]. press enter. This makes an arc f based on the ellipse d. 

11.  right-click on the top arc, choose object properties and with the style tab open change the line 

style to dotted.  

12. move the slider to see the sphere’s size change.
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Activity 20: to drAw A cone

1. Go to file and choose new window.

2. select the slider tool . create a slider called r with min: = 0, max: = 5  and increment: = 0.1.

3. select the slider tool . create a slider called h with min: = 0, max: =5  and increment: = 0.1.

4. select the point tool . create the point A(1, 1).

5.  In the input bar type (x(A)+2 r,y(A)) , creating a point b which is 1 diameter length to the right of A. 

note the space between the 2 and the r and the double brackets at the end.

6.  select the midpoint tool
 

. click on the points A followed by b to create a point c, the 

midpoint of A and b.

7. In the input bar type (x(c),y(c)+h), creating a point d which is 1 height length above C. press enter.

8. In the input bar type ellipse[A, b, r+0.01].

9. hide this ellipse by right clicking on the ellipse and unclick show object. 

10. In the input bar type Arc[c,A,b]. note the order of A and b.

11. In the input bar type Arc[c,b,A]. note the order of A and b.

12.  right-click on the arc, choose object properties and with style tab open from the drop down 

menu change the line style to dotted.



42

ICT and MaThs – ParT 2    MOdULE 2

13.  select the segment between two points tool . click on the points A and d followed by the 

points b and d to create line segments [Ad] and [bd]. 

14.  move the sliders to see the cone size changing.

PEdaGOGICaL rEFLECTIOn ExPLOraTIOns TIPs 

Hide1.  the points A, B, C and D.  

Hide2.  the labels of the segments a and b. 

Create3.  a segment between C and B.  make the line style of this 

segment dotted.  Show the Value of this segment.  

Create4.  a segment between C and D.  Make the line style of this 

segment dotted.  Show the Value of this segment.
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Activity 21: to drAw A cylinder

Go to file1.  and choose new window.

select2.  the slider tool . click on the Graphics view to create a slider called r with min:  

= 0, max: = 5 and increment: = 0.1.

select3.  the slider tool . click on the Graphics view to create a slider called h with min:  

= 0, max: = 5 and increment: = 0.1.

select 4. the point tool . click on the Graphics view at the appropriate location to create  

 the point A(1,1).

5.  In the input bar type (x(A)+2 r,y(A)) , creating a point b which is 1 diameter length to the right of 

a. note the space between the 2 and the r and the double brackets at the end.  

6.  In the input bar type (x(A),y(A)+h), creating a point c which is 1 height length above A.

7.  In the input bar type (x(b),y(b)+h), creating a point d which is 1 height length above b.

8.  In the input bar type ellipse[A, b, r+0.01].

9.  In the input bar type ellipse[c, d, r+0.01].

10.  hide the bottom ellipse.  

11.  In the input bar type Arc[c,A,b].

12.  In the input bar type Arc[c,b,A].

13.  right-click on the top arc, choose object properties and with the style tab open from the drop 

down menu change the line style to dotted.
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14.  select the segment between two points tool . click on the points A and c to create the line 

segments [Ac] and then click on the points b and d to create the line segment [bd].

15. move the sliders to see the cone size changing.

 

PEdaGOGICaL rEFLECTIOn ExPLOraTIOns TIPs 

1. Hide the points A, B, C and D.  

2. Hide the labels of the segments a and b. 

3.  Create a midpoint between C and D.  Show the Name and Value of this 

segment.

4. Show the Name and Value of the segment [BD].

Activity 22: perimeter of An l-shApe

Go to file1.  and choose new window.

right click on the Graphics view and click Grid. 2. 

use3.  the polygon tool  to draw an l-shape by clicking on these coordinates (2,1), (10,1), 

(10,6), (6,6), (6,3), (2,3) and finally (2,1) again.

select4.  the new point tool  create a point G at (2, 6).

select the slider tool 5. . click on the Graphics view and create a slider called g with a min: 

= 0, max: = 10 and increment: = 0.1.

select the slider tool6.  . click on the Graphics view and create a slider  called h with 

min: =0, max: =10 and increment: = 0.1.

8. In the input bar type point[f, vector[f, G] / 10 h]. note the space after the 10.

9. In the input bar type point[e, vector[f, G] / 10 h]. note the space after the 10.

10.  select the segment between two points tool . click on the points h and i to draw a line 

segment between h and i.
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11. In the input bar type point[d, vector[d, G] / 10 g]. note the space after the 10.

12. In the input bar type point[e, vector[e, f] / 10 g]. note the space after the 10.

13.  select the segment between two points tool . click on the points J and K to create a line 

segment between J and K.

14. select the move tool . change the sliders g and h. 

 

note:   point [f, vector[f, G] / 10 h] uses the points f and G to create a new point h that  

has been moved a fraction of the distance between f and G.  h is a slider that varies   

between 0 and 10

PEdaGOGICaL rEFLECTIOn ExPLOraTIOns TIPs 

1. To make your construction look better hide all the points, axes and grid.  

2. Show the labels for 4 of the 6 sides.

GEOGEbra sTrand 5

note:   when drawing a function use f(x) = rather than y =, because when y = is used some  

of the commands from the input bar do not work for the function.

Activity 23: drAw the GrAph of A lineAr function

Go to file1.  and choose new window.

select the slider tool 2. . click on the Graphics view and create a slider called m with min: 

equal to -10, max: equal to 10 and increment: equal to 0.1.

similarly create3.  a slider called c, with min: equal -5, max: equal to 5 and increment: equal to 0.1.

4.  In the input bar type f(x)=m x+c note the space between the m and the x, alternatively one can 

type f(x)=m*x+c and press enter.
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5.  select the intersect two points tool . click on f and the y axis to find the point of 

intersection of f and the y axis.

6. move the sliders and see how the line changes.

7. save the file as a .ggb file and as an interactive webpage. see appendix G for both instructions.

   note the relationship between where this line cuts the y axis and c and how the slope of the line 

changes as m changes.

 PEdaGOGICaL rEFLECTIOn ExPLOraTIOns TIPs 

1. When the slider m=0 and the slider c=0, why is there no line showing?

Activity 23.1: to animate the above line 

right click1.  on slider m and from the drop down menu choose Animation on.

2.  a new icon  will appear at the bottom left hand corner of the Graphics view. click on this 

icon to stop and start the animation.

Activity 23.2: to show the trace of the above line

right click1.  the line and from the drop down menu select trace on. 

select 2. the move tool  to move the slider.

Activity 23.3: to remove the trace of an object

right click1.  on the object in the Algebra view or on the Graphics view and click on trace on 

again. alternatively use the keyboard shortcut ctrl+f.

Activity 23.4: to change the colour, etc. of a line or curve

click1.  on the line or curve, right click and choose object properties. a new dialogue box appears. 

with2.  the color tab open change the colour and with the style tab open change the style using 

the drop down menu.
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with3.  the basic tab open, click the show label button and choose name and value from the drop 

down menu to enable the name of the line or curve and its equation both to be shown.

click close4. .

Activity 24: to drAw A section of A function

for example, if you wish to draw the segment of the function f(x) = 3x+4 between 0 and 

Go to file1.  and choose new window.

2.  In the input bar choose the function command and inside the square brackets type 3 x+4, 0,  

note: The symbol  can be found by following the first drop down menu in the Input bar.

Activity 25: to drAw the GrAph of the quAdrAtic function f(x) = (x+s) (x+t)

Go to file1.  and choose new window.

select the slider tool2.  . click on the Graphics view and create a slider called s with min:  

= -5, max: = 5 and increment: = 1.

select3.  the slider tool . click on the Graphics view and create a slider called t with min:  

= -5, max: = 5 and increment: = 1.

4.  In the input bar type f(x)=(x+s) (x+t).  

note:   Take note of the space between the (x+s) and (x+t) as they are multiplied or  

alternatively type f(x)=(x+s)*(x+t).
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5.  select the intersect two objects tool . click on the x axis and the curve f. This will create the 

points A and b, the point(s) of intersection of the x axis and the curve f. The x values of the points 

A and b will demonstrate the solution of f(x) =0.  

note: alternatively type root[f] in the input bar and press enter.

6.  move the sliders and see how the curve changes.  

note:  There is only one point A, when the slider a and b have the same value. 

7. right click on the curve f and choose object properties to change the color, style etc. of the curve.

Activity 26.1: to drAw the GrAph of the quAdrAtic function f(x) = ax2+bx+c  

Go to file1.  and choose new window.

select the slider tool 2. . click on the Graphics view and create a slider called a with min: = 

-5, max: = 5 and increment: = 1

select the slider tool3.  . click on the Graphics view and create a slider called b with min: = 

-5, max: =5 and increment: = 1

select the slider tool4.  . click on the Graphics view and create a slider called c with min:  

= -5, max: =5 and increment: = 1

5.  In the input bar type f(x)=a x^2+b x+c  

note: The spaces can be replaced by an *.

6.  select the intersection two objects tool  and click on the x axis and the curve f. This will 

demonstrate the points of intersection of the x axis and the curve. The x values of these points A 

and b will demonstrate the solution of f(x) = 0.

7. move the sliders and see how the curve changes.
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Activity 26.2: to investigAte A quAdrAtic of the form f(x) = a*(x+b)^2+c

1. Go to file and choose new Window.

2.  select the slider tool . click on the graphics view and create a slider called a with min: = 

-5, max: = 5 and increment: = 1

3.  select the slider tool . click on the graphics view and create a slider called b with min: = 

-5, max: =5 and increment: = 1

4.  select the slider tool . click on the graphics view and create a slider called c with min:  

= -5, max: =5 and increment: = 1

5.  In the input Bar type f(x)=a (x+b)^2+c note: The space can be replaced by an *.

 PEdaGOGICaL rEfLECTIOn ExPLOraTIOns TIPs 

1. What is the effect of changing the “a” slider? 

2. What is the effect of changing the “b” slider? 

3. What is the effect of changing the “c” slider?
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6.  select the intersection two objects tool  and click on the x axis and the curve f. This will 

demonstrate the points of intersection of the x axis and the curve. The x values of these points A 

and B will demonstrate the solution of f(x) = 0.

7. move the sliders and see how the curve changes.

 PEdaGOGICaL rEfLECTIOn ExPLOraTIOns TIPs 

1. What is the effect of changing the “a” slider? 

2. What is the effect of changing the “b” slider? 

3. What is the effect of changing the “c” slider?

Activity 27: to demonstrAte the turning points of A quAdrAtic

go to file1.  and choose new Window.

create2.  a quadratic curve of the form f(x)=a x^2+b x+c, where a, b and c are sliders.

3. In the input Bar type turningpoint[f].
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Activity 28: to see how the equAtion of the curve chAnGes As  
the sliders chAnGe or As the curve is drAGGed on the screen

Go to file1.  and choose new window.

create2.  a quadratic ax2+bx+c using sliders a, b and c.

open3.  the Algebra view and watch the value for f(x) change as the sliders change. 

note:   Alternatively, right click the curve and select object properties.  With the basic tab 

open at the show label button, select name and value from the drop down menu. 

click close. drag the curve and see the equation change. 

 

or complete steps a and b below:

 

a.  select the text tool  and click on the Graphics view at the position you want the formula 

for the curve to appear.  A new dialogue box appears.

b.  type the following “f(x) = “+f in the space provided and click oK. 

 

 notes:   (i)  This is a latex formula. The text in the inverted commas should appear exactly 

as it will appear in the text. This is followed by + and the name of the object you 

want to change, f in this example.  In this case it does not matter if the latex  

formula box is clicked or not.

 (ii)  A piece of text can be positioned to stay beside a point on the Graphics view  

as it moves by right clicking the text box, select object properties, and with the 

position tab open from the drop down menu choose the point you want the text 

box to follow.
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Take a moment in pairs to explore how you might use the materials in Module 2 with your students.  
discuss how you might apply what you have learned in your classroom and share links to websites  
or web tools that you find useful. 

Teaching ideas and suggestions:

Your Tutor will gather the group’s ideas and suggestions and post them to the wiki  

www.ncte.ie/ictmathswiki where you will be able to share your teaching ideas  

with other Maths teachers.

 PEdaGOGICaL rEFLECTIOn ExPLOraTIOns TIPs 



NCTE PROFESSIONAL DEVELOPMENT

separator_fullcolour_blank.indd   1 15/03/2011   13:18

ICT AND MATHS – PART 2

MODULE 3





55

ICT and MaThs – ParT 2    MOdULE 3

Module 3
using iCT and MaTheMaTiCs sofTware  
To TeaCh funCTions (sTrand 5)

Duration

2.5 hours

objectives

This module aims to enable the participant to use ICT mathematics software to: 

>> Find where a quadratic curve and a line meet.

>> highlight where one function is above another function. 

>> draw the graph a cubic function.

>> draw a polynomial.

>> draw the absolute value of a function.

>> draw ex, ln(x) and look at the (inverse) relationship between them. 

>> draw specific points on a quadratic curve and introducing the spreadsheet View.

>> automatically fill a column of cells in the spreadsheet View.

>> draw a section of quadratic curve.

>> show a function appearing bit by bit.

>> demonstrate Turning Points, roots, derivatives, Integrals.

>> demonstrate derivative and slope.

>> demonstrate integration and area.   

>> demonstrate Integration and the Trapezoidal rule. 

>>  Find the area between a curve and the x axis, where there is a section below  

and a section above the x axis.

>> demonstrate the average value of a curve between 2 points.
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activity 29: FinD where a quaDratic curve anD a line meet

Go to File1.  and choose new window.

Draw2.  the quadratic curve f(x) and the line g(x).

select3.  the intersection two objects tool . Click on the curve and the line to find  

their points of intersection. 

Point(s) will appear at the intersection of the line and the curve. 

notes:  (i)   alternatively the intersection of the two functions can be found by clicking  

the intersect two objects tool  and clicking the functions f and g in the  

algebra view.

 (ii)   another method is in the input bar type intersect[f,g] and press enter.

activity 30: hiGhliGhtinG where one Function is above another Function

Go to File1.  and choose new window.

In the 2. input bar type f(x)= x^3+ 2 x^2–3 x–1 to create the function f(x) = x³+ 2x²–3x–1.  

note the spaces between 2 and x^2 and between 3 and x.

In the 3. input bar type g(x)=x+4 to create the function  g(x)=x+4.
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Input 4. intersect[f,g] which creates three points a, b and c.

Input 5. Function[f,x(a),x(b)]  

a function called h(x) = x3+2x2-3x-1 now appears in the Dependant objects list in the algebra 

view. right click on h(x) in the algebra view and change the colour of this to blue and its line 

style to be thicker.  

 Input 6. Function[f,x(c), ] 

a function called p(x) = x3+2x2-3x-1 now appears in the Dependant objects list in the algebra 

view. right click on h(x) in the algebra view and change the colour of this to red and its line 

style to be thicker.  

 create 7. a checkbox to show/hide h(x) and p(x). To do this select the check box to  

 

show /hide object tool . click on the Graphics view and when the dialogue box  

appears type in some suitable text and then from the drop down menu under select objects  

in construction or choose from list  select h(x) . repeat this procedure for a tick box to  

show/hide p(x).
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activity 31: to Draw the GraPh a cubic Function

Go to File1.  and choose new window.

select the slider tool 2. . click on the Graphics view and create sliders a, b, c and d.

In the 3. input bar type f(x)=a x^3+b x^2+c x+d.  

note:  The spaces between a and x and between b and x can be replaced by an *.

turning points etc.4.  can be found in the same way as for the quadratic.

activity 32: to Draw a Polynomial

Go to File1.  and choose new window.

In the 2. input bar type the equation of the polynomial for example  

f(x) = x (x + 1) (x - 1) (x - 2) (x - 3) (x - 3)

note:  The spaces between the brackets can be replaced by an *.
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In order to get a more detailed view of the graph use the 3. move tool , click on the x axis and 

drag to the right.

activity 33: to Draw the absolute value oF a Function

Go to File1.  and choose new window.

In the 2. input bar choose abs(x) under the first drop down menu in the input bar. 

 

 

 

 

 In the 3. brackets replace x with the function for example 2 x+3 and press enter.  

note the space between the 2 and the x.

activity 34: to Draw ex, ln(x) anD look at the (inverse) relationshiP between them
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Go to File1.  and choose new window.

In the 2. input bar type f(x)=exp(x)

In the 3. input bar type g(x)=ln(x)

In the 4. input bar type y=x

select 5. the check box to show / hide objects tool . Insert the caption ln(x) and in the drop 

down menu under select objects in construction or choose from list choose the function g.  

select6.  the new Point tool . Click on the exp(x) function to create a point a on this curve.

select7.  the reflect object in line tool . click on the point a and then the line y=x to reflect 

the point a in the line y=x.  This creates a point a’. 

note:  reflecting in the line y = x produces the inverse function.

right click8.  on a’ and click trace on. 

select 9. the move tool.  click on the point a and move it along the curve f(x) = exp(x) 

(slowly is best). a’ should trace out a path.

click10.  the checkbox you created earlier and compare the path of a’ to the ln(x) function. 

note:   clicking view in the menu and refresh views from the drop down menu will clear  

the trace. ctrl+F also works to clear the trace.
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activity 35: to Draw sPeciFic Points on a quaDratic  
curve anD introDucinG the sPreaDsheet view

Go to File1.  and choose new window.

open spreadsheet view2.  by going to view in the menu and choose spreadsheet view from the

drop down menu. 

insert3.  the numbers {-4,-3,-2,-1, 0, 1, 2, 3, 4} in the a column. 

In 4. cell b1, insert your formula for example =a1^2+3*a1+2, if you want to draw points on the curve 

y=x2+3x+2. Press enter. 

note:  This is using the contents of the cell a1 as the input to the quadratic function f(x).

click5.  on cell b1. a blue rectangular box will now surround this cell. click on the dot at the right 

hand corner of this box and drag the dot to cover cells b1 to b9.

highlight6.  the cells a1: b9. right click and from the drop down menu choose create list of Points. 

notice these points are now graphed on the Graphics view.

to show7.  the co-ordinates of the points, press the control button  on the keyboard and 

continue to have this key pressed while selecting each of the points on the curve. right click and 

choose object Properties. With the basic tab open, in the drop down menu beside show label 

select value. The co-ordinates of the points should now be displayed.

In the 8. input bar select the FitPoly function from the drop down menu of commands on the 

extreme right of the input bar and in the square brackets insert list1 followed by comma and 2 

and press enter. The 2 is because it is a curve of degree 2 that you require.
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 note:   To change the colour or size of the points, hold down the ctrl key  
and select all the 

points. right click and choose object Properties. With the color tab open, select the colour 

of your choice. To change the appearance of the point, open the style tab and change the 

Point style and/or Point size.

activity 36: to automatically Fill a column oF cells in the sPreaDsheet view

To 1. automatically fill a column of cells from a1 to a10 with the values 1, 2, 3, 4, 5, 6, 7, 8, 9, 10  

type the lowest value you require in cell a1.  In cell a2 type a1+1. highlight cells a1 and a2 by 

keeping the shift key held down while clicking on the middle of both cells.  a blue rectangular 

box will now surround these cells. click on the dot at the right hand corner of this box and drag 

the dot to cover cells a3 to a10. 

note:   variables created by sliders in the Graphics view can be used in spreadsheet  

view calculations.

activity 37: to Draw a section oF quaDratic curve

Go to File1.  and choose new window.

From the 2. drop down menu of commands on the extreme right of the input bar select the 

command Function. 

In the 3. square brackets after Function type your function for example x^2 in this case for x2 

followed by comma, your starting point and another comma followed by your finishing point. 

Press enter4. .

 note:   if you follow the arrow in the first set of options on the input bar you get the symbol 

  for infinity.
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activity 38: to show a Function aPPearinG bit by bit

Go 1. to File and choose new window.

In the 2. input bar type the f(x)=x^2-4 x-3 to create the function f(x) = x2-4x-3

 note:  Take note of the space between the 4 and the x.

hide3.  the function f.

In the 4. input bar type start=–1.

 In the input bar type end=5.

 This is defining two numbers.  The numbers could be called anything e.g. a and b, but start and  

 end make more sense later.   

select5.  the slider tool . click on the Graphics view and create a slider called a with min:  

= 0, max: = 100 and increment: = 1.

In the 6. input bar type function[f,start,start+(end-start)/100 a].  

  note:   Take note of the space between 100 and a. This draws a new function which is the old 

function divided into 100 parts and can be revealed 1 part at a time. 

function[f,start,start+(end-start)/100 a]

The part of the function to the 
right of start is being divided 
into 100 pieces.

 
If your slider a=23 then 23 of the 
100 pieces of the function to the 
right of start will be shown

right click7.  on the function g and choose object Properties and with the color tab open change 

the colour of function g.

adjust8.  the value of the slider a to reveal the function in sections.

notes:  (i)   You can change the values of the start and end numbers later by double-clicking  

on them in the algebra view or by typing e.g. start=2 into the input bar.

 (ii)  The same technique could be used for cubics or trigonometric functions (e.g type f(x) 

=sin(x), hide f. Then set start=0 end=2 pi, create a slider a from  0 to 100 and type 

function[f,start,start+(end-start)/100 a] in the input bar.
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activity 39: turninG Points, roots, Derivatives, inteGrals

Go to File1.  and choose new window.

In the 2. input bar type f(x) = x^3+x^2-3 x-2.  

To find the turning points a and B in the 3. input bar type turningPoint[f] or from the drop down 

menu on the extreme right of the input bar, select turningPoint and type f in the square brackets.

 notes  (i)   If the language is english (us) then you will have to use extremum[f].

 (ii)  By right clicking the points a and b and choosing object Properties you can change 

the names of the turning Points to something more suitable such as turn1 and turn2.

To draw the points C, d, and E where the function f crosses the x axis or the 4. roots of the function  

f in the input bar type root[f].  

To draw the 5. derivative of f in the input bar type derivative[f].  This creates a new function called f’(x).

 note:  an alternative here would have been to type f’(x) into the input bar.

If you wanted to compare f’(x) with f(x) then 6. type root[f’]in the input bar and look at the x values 

of the roots of f’(x) and the turning points of f(x).

To 7. graph the second derivative of f in the input bar type derivative[f’].  this creates a new 

function called f’’(x).

 note:  an alternative here would have been to type f’’(x) into the input bar.

In the 8. input bar type integral[f’’].  This draws the integral of f’’(x) and names it g(x).  It is very 

similar to the graph of f’(x).  f’(x)=3x2+2x-3 and g(x)= 3x2+2x.

notes: (i)   The integral[] command doesn’t add in the “c” bit of the integration.

 (ii)  use of colour and show/hide checkboxes can make things a little clearer here.

 (iii)  another good command to learn for function is intersect []. You will see later how the 

command tangent [] is useful to explain what the derivative is, comparing f(x) and f’(x) 

in a lot more detail than step 5.
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activity 40: to Demonstrate Derivative anD sloPe

Go to File1.  and choose new window.

select 2. the slider tool . click on the Graphics view and create a slider called a.

select 3. the slider tool
 

. click on the Graphics view and create a slider called c.

by typing4.  f(x) =a x^2+x+c in the input bar create a quadratic.

right click5.  on the curve and go to object Properties and change the colour and the style of the 

curve as required.

select 6. the new Point tool . click on f and create a point a on f(x).

In the 7. input bar type the word tangent[a, f(x)].

to find8.  the slope of the tangent at the point a. select the slope tool . click on the tangent.

to create9.  a point b, type b=(x(a), m) in the input bar.

right click10.  on the point b and click the trace on box.

In the 11. input bar type g(x)=f’(x). 

 note:    Take note of the relationship between the trace when you drag point a and   

the curve of the function of g(x).

select12.  the check box to show / hide object tool . click on the Graphics view and complete 

the new dialogue box that appears as follows:  
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click apply13. .

move14.  the point a. 

note:  The route of the trace of the point b follows the g(x) which is the derivative of f(x).

select 15. the insert text tool . click on the Graphics view and a new dialogue box appears.

type16.  the following in the dialogue box:  “f(x) = “+f

click17.  on the insert text tool . a new dialogue box appears.

type 18. the following in the dialogue box:

“g(x) = “+g

change19.  the colours of the graphs to make it easier to distinguish between them.

 note:    The Differentiation of a cubic function can be demonstrated in the same     

manner as the quadratic above.
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activity 41: to Demonstrate inteGration anD area 

Go to File1.  and choose new window.

by typing f(x)=x^2+3 draw2.  the function f(x) = x2+3.

select 3. the slider tool . click on the Graphics view and create a slider called a.

select 4. the slider tool . click on the Graphics view and create a slider called b.

move 5. the slider b to a different value to a.

In the 6. input bar type (a, 0) and press return. The point a(a,0) will now be marked on the 

diagram.

In the 7. input bar type (b, 0) and press return. The point b(b,0) will now be marked on the 

diagram.

In the 8. input bar choose the command integral from the drop down menu at the extreme right  

of the input bar and inside the brackets type f,x(a),x(b).

 note:  x(a) takes the x value of the point a.

move9.  the points a and b to see how the area c changes.
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activity 42: inteGration anD the traPezoiDal rule 

Go to File1.  and choose new window.

create2.  and find the integral of the function as in the activity above.

select 3. the slider tool . click on the Graphics view and create a slider called n with 

min:=1, max: =50 and increment:= 1.

In the 4. input bar type b= trapeziumsum[ f,x(a),x(b),n].

move 5. the slider n and as n gets larger check the relationship between c and area.

 note:    The value for the trapezoidal area should have the same value as c, the integral  

value between a and b when n = 50.

activity 43: to FinD the area between a curve anD the x axis,  
where there is a section below anD a section above the x axis

Go to File1.  and choose new window.

Draw 2. a curve for example f(x) = x3-x by typing f(x)=x^3-x in the input bar.

select 3. the intersect two objects tool . click on the curve and the x axis to find  

the points of intersection a, b and c of the curve and the x axis. 
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In the 4. input bar type a=integral[f,x(a),x(b)].

In the 5. input bar type b=integral[f,x(c),x(b)].  note. The order of a, b and c.

In the 6. input bar type t=a+b to get the total area between the curve and the x axis.

activity 44: to Demonstrate the averaGe value oF a curve between 2 Points

 

For example, f(x) = x2 between x=1 and x = 3

Go 1. to File and choose new window.

By typing2.  f(x)=x2 in the input bar, draw a curve for example f(x) = x2.

select 3. the move tool . click on the x axis and drag to the right to extend the x axis.

create4.  point a at (1,0) and point b at (3,0).

select 5. the Perpendicular line tool . click on point a and the x axis to draw a line a 

perpendicular to the x axis at a. 

select 6. the Perpendicular line tool . click on point b and the x axis to draw a line b 
perpendicular to the x axis at b. 

select 7. the intersect two tool . click on the line a and the function f to find the point of 

intersection c of the line a and the function f.

select 8. the intersect two tool . click on the line b and the function f to find the point of 

intersection D of the line b and the function f.

select the new Point tool 9. . click create on the x axis between the points a and b to 

create a point e. 
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select the Perpendicular line tool 10. . click on the x axis and the point e to draw a line  

c perpendicular to the x axis at the point e.

select the intersect two object tool 11. . click on the line c and the function f to find the point 

of intersection F of line c and the function f.

select12.  the Parallel line tool . click on the point F and the x axis to draw a line d through 

the point F parallel to the x axis.

select 13. the intersect two object tool . click on the line d and the line a to find the point of 

intersection G of the line d and the lines a.

select 14. the intersect two object tool . click on the line d and the line b to find the point of 

intersection h of the line d and the lines b. 
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right click15.  on the lines a, b, c and d and deselect show object.

select 16. the Polygon tool .click on the points a, b, h, G and a to draw the polygon abhG.

right click17.  on the polygon abhG, choose object Properties and with the color tab open choose a 

bright pink colour and with the style tab open choose a Filling of 50.

In the 18. input bar type i= integral[f,x(a),x(b)]. This will return the value of the area between the 

curve and the x axis in the interval x=1 to x=3. 

right click19.  the integral in the algebra view and with the color tab open choose a bright blue.

move 20. the point e along the x axis until the area of the polygon abhG is equal to the value of the 

integral i.  at this point the area of the pink section of the polygon will equal the area of the blue 

section on the diagram.  hence the y value of point F is the average value of the curve between 

a and b.

checkboxes to show / hide objects21.  and text boxes may be added. 
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Take a moment in pairs to explore how you might use the materials in Module 3 with your students.  
discuss how you might apply what you have learned in your classroom and share links to websites  
or web tools that you find useful. 

Teaching ideas and suggestions:

Your Tutor will gather the group’s ideas and suggestions and post them to the wiki  

www.ncte.ie/ictmathswiki where you will be able to share your teaching ideas 

with other Maths teachers.

 PEdagOgICaL rEFLECTIOn ExPLOraTIOns TIPs 
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Appendix A:  How to downloAd GeoGebrA

The GeoGebra software package is available free at http://www.geogebra.org/cms/. it is recommended 

that the Download GeoGebra version be used, rather than the GeoGebra Webstart version. The notes, 

screenshots and diagrams are based on Version 3.2.46.0.

in order for GeoGebra to work on a computer, one also needs the latest version of a program called Java; 

this is available free at http://www.java.com/en. The current version of Java is version 6 and instructions on 

how to download Java are available in Appendix B.

InstructIons for DownloaDInG GeoGebra 

note:     These instructions may alter if the layout of the GeoGebra website changes.  

The version used in this manual is 3.2.46.0. Go to http://www.geogebra.org/cms/.

1.  click the Download button and select the version suitable for your computer e.g. GeoGebra 3.2 for 

Windows (server 2). 

2.  click run in the new window which appears. The installation process will start and this will continue 

for a few minutes depending on download speed. 

3.  When the following security window appears click run and follow any instructions that appear. 
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4.  choose ‘english’ as the language you’d like to use in the next dialogue box and then click next. 

5.  click ‘I agree’ when the licence agreement window appears and follow the wizard by clicking 

next until ‘Install’ appears. click Install. 

6.  When this window appears click finish.

GeoGebra is now installed on your computer.

How to cHanGe tHe lanGuaGe useD by tHe applIcatIon If requIreD

Go to options in the Menu and from the drop down menu choose language and english (uK).  

The different versions of the english language use different words e.g. the  tool in english (uK)  

uses enlarge object from a point by factor but english (us) uses Dilate object from a point by factor.  

if using english (Us) you will need to use the function Gcd instead of HcF.
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Appendix b:  How to downloAd JAvA

in order for GeoGebra to work on a computer, one also needs the latest version of a program called Java; 

this is available free at http://www.java.com/en. The current version of Java is version 6.

InstructIons on DownloaDInG Java

Go to http://www.java.com/en/ and click free Java Download.

The following window appears. click run.

The Java setup window will appear.

eventually this security window will appear. click run.



79

icT And MATHs – pArT 2    Appendices

When the welcome window appears click Install and follow the wizard.

When the “you have successfully installed Java” window below appears click close.

The latest version of Java should now be installed on your computer.
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Appendix C:   ACCessinG And UsinG tHe CoUrse 
sUpport wiki

The accompanying wiki for the course can be found at: www.ncte.ie/ictmathswiki  Where possible, the 

ncTe will send you an email invitation to join the wiki before you attend Module 1. simply click on the  

Join the Workspace link in the invitation email to set up your wiki account. 

Once you save your new account details, the wiki will open. if you need any assistance, click the Get Help link. 

Alternatively, at the beginning of Module 1 your tutor will help you to request Access to the wiki:

1.  enter www.ncte.ie/ictmathswiki  into your browser address bar and click the request Access link  

on the right-hand side of the page.

2.  Using your own email address type the following into the request box:

  “Your Name, School Roll Number in Tutor’s Name course group on the Date in Education Centre 

venue would like to join this wiki workspace.”

  e.g. seán Boyle (sboyle@hisownemailaddress.ie) writes:

  seán Boyle, 12345A in John Brown’s course group on the 29/03/2011 in sligo 

education centre would like to join this wiki workspace.
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3.  The ncTe icT and Maths wiki is hosted by pBworks and you will receive a confirmation email from 

pBworks.  

      

clicking on the please click here link will bring you to the set up your Account window as above.

usInG tHe course wIKI 

each participant is encouraged to create and share teaching resources in the Teacher Uploads page  

for their group.  There is an uploads folder for each course venue. All uploaded resources will be 

collated after the courses and a best practice folder will be created and it and the wiki will be shared 

online in scoilnet. 

Any work shared must be the original work of the participant uploading to the wiki. All participant 

uploads to the ncTe icT and Maths wiki are subject to the conditions of the creative commons ccO 

‘no rights reserved’ license:  http://wiki.creativecommons.org/cc0_FAQ.  You may only upload 

files in the ncTe icT and Maths wiki that are compatible with this license which allows free use, free 

distribution, derivative work by others and the waiving of all copyright. 

By sharing work, participants agree to waive and relinquish copyright and agree to the work being 

shared by the ncTe without attribution.

to upload to your group’s page and folder:

1.  in www.ncte.ie/ictmathswiki click Teacher Uploads page.

2.  select your group’s page (Groups are arranged by education centre venues).

3.  Open your uploads folder by clicking on the link marked ‘here’ and follow the instructions on  

the page.
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Appendix d:   GeoGebrA interfACe, toolbAr,  
tool GUide, drop-down MenUs  
And toolbAr settinGs

The GeoGebra software package is available free at http://www.geogebra.org/cms/ and it is 

recommended that the Download GeoGebra version be used, see Appendix A.  These notes and 

screenshots are based on Version 3.2.46.0., language version english (UK).

tHe GeoGebra Interface

The following diagram demonstrates the GeoGebra interface.

note:  The Graphics view is known as the drawing pad in some versions of GeoGebra.

tHe GeoGebra toolbar 

The active toolbar Help area shows the tool that is currently open and the instructions to be followed when 

using that tool are also displayed in this area.

note: Once a tool has been used that tool remains as the visible one on the toolbar.

Menu

toolbar

Drop-down tool Menu
Graphics view/Drawing pad

active toolbar Help area

Input bar

algebra view
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constructIon tools

The construction tools, for example, the new point tool  are found on the toolbar.

alGebra vIew 

To show or remove the algebra view, go to view and click algebra view.

Input bar 

This bar enables one to input formulas and commands for constructions. To show or remove the Input bar, 

go to view and click Input bar.

selectInG IteMs

in order to select anything in GeoGebra, click on the Move tool  and next, click on the item.

to unDo tHe last actIon

Go to edit and click undo or click the undo button  at the top right hand side of the screen.  

note this can only be done until the last save.

to zooM In anD out of a constructIon  

Use either the zoom In tool  or the zoom out tool .

to cHanGe tHe appearance of an obJect 

right click on the object for example a point, choose object properties and make the required changes 

using the various options and tabs available. 
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to reMove IteMs froM toolbar 

Go1.  to tools and choose customize toolbar. A new dialogue box appears.

2.  click on the tool that you wish to remove on the left hand side of this dialogue box and  

click remove.

3.  continue for the other tools you wish to remove.

4.  click apply.

to aDD IteMs tHat are not currently on your toolbar

1.  Go to tools and choose customize toolbar. A new dialogue box appears.

2.  click on the tool that you wish to tool on the right hand side of this dialogue box and click Insert.

3.  continue for the other tools you wish to add.

4.  click apply.
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to restore tHe Default toolbar

1. Go to tools and choose customize toolbar. A new dialogue box appears.

click restore Default toolbar and click apply.

GeoGebra Help fIles

clicking on the Help menu in GeoGebra will automatically launch your browser and open up the 

GeoGebra online help documentation. This can be searched by either going through the contents 

section or by using the search function and entering a keyword.

GeoGebra online www.geogebra.org/cms/ 

course support wiki: www.ncte.ie/ictmathswiki 
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Appendix e:   soMe GeoGebrA fUnCtions  
And UsefUl tips

to Draw a vector between two poInts 

create two points. Go to the Vector between Two points tool , click on the point you want the vector 

to start from and then click on the point you wish the vector to finish at.

to create a polyGon sHape 

draw 3 or more points. Go to the polygon tool  and click on the points that are to form the polygon, 

not forgetting to re-click the first point.

to DeMonstrate a reflectIon In a lIne 

create a polygon and a line, if using a line other than the X or Y axis. Go to the Mirror object about line 

tool
  

and click on the polygon plus the line or the X or Y axis. now drag the line and or the polygon 

to different locations and see the image change accordingly.

to DeMonstrate a reflectIon In a poInt 

create the polygon and the point in the usual way. click on the Mirror object about point tool  and 

click on the polygon and the point. now drag the point and the polygon to different locations etc. and see 

the image change accordingly.

to DeMonstrate How to use a vector to translate a polyGon

create a polygon in the usual way and create the vector that you wish to use for the translation. Go to the 

translate object by vector tool   and click on the polygon, followed by the vector. note both the 

vector and the polygon can be changed and see how the image changes accordingly.
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to create a slIDer    

1.  Go to the slider tool  and click on the screen, where you want your slider located.  

A new dialogue box appears. 

2.  choose if you want the slider to be an angle or a number. Give it a name. choose the min, max 

values and the increment you want it to go up in. click apply. The slider appears as follows on  

the screen.

3.  For example if you want to draw a circle with a varying radius, go to the circle with centre and 

radius tool  and click on the screen where you want the centre of the circle to be. A new box 

appears asking you for the radius.

4. Type in the name of the created slider and click oK. 

5.  Drag the slider and see the size of the circle changing. sliders created with angle values can be 

used to create angles with varying size.

to Insert an IMaGe 

Go to Insert Image tool  and click at the location on the drawing pad where you want to place the 

image. A new box appears. select your picture and click open. Be careful as a lot of pictures are too big 

and will need to be edited to the size you require using alternative software.
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to use tHe cHecK box to sHow / HIDe obJects 

1.  click on the check box to show / Hide objects  and click on the drawing pad at the 

location you require the check box to appear. A new dialogue box appears. 

2.  in the new dialogue box that appears, type in your caption for example “click to hide or show the 

circle”. Follow the arrow under ‘select objects in construction or choose from list’ in the dialogue 

box and in this case choose the circle. You can select more than one object here. click apply. 

3. With the selection arrow clicked, click the check box and the circle disappears.

to Draw a GrapH 

1.  Go to where it says Input at the bottom of the screen, type in your equation eg. y=x^2+3x+2  

and press enter.  note x^2, means x2.

to cHanGe tHe colour, style etc. of tHe GrapH 

1.  click on the graph, right click and choose object properties and choose the colour, style, etc.

to Draw a scatter plot anD sHow correlatIon
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1.  if the spreadsheet view is not visible go to view and click spreadsheet view.

2.  Type the following table into the spreadsheet view. 

 

3.  select the cells a2:b14. right click and select create list of points.

4.  The name of the list of points, list1, or whatever name it has been allocated will now appear in the 

algebra view.

5.  To draw the line of Best Fit, go to the line of best fit tool . Drag the cursor to create a 

rectangle over all the points in the Drawing pad.

6.  calculate the correlation. (To calculate the correlation, go to the drop down menu at the far right 

hand side of the Input bar). select correlation coefficient. 

7.  inside the square brackets after correlation coefficient type list1 or the name of your list of points. 

press enter. The value for the correlation coefficient will now appear in the Algebra View. 

8.  To show the correlation coefficient in a textbox, go to the Insert text tool  and click on the 

Drawing pad at the location you require the textbox to appear. 

9.  in the dialogue box that appeared type “Correlation Coefficient = “+b or replace the b by whatever 

your correlation coefficient is known as. With the latex formula button in the dialogue box 

unclicked, click oK.

10.  change the values in the spreadsheet view and see the scatter plot, line of best fit and 

correlation change.
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to fInD tHe Mean, MeDIan anD MoDe of a Data set

1. open the spreadsheet view and insert the data in column a. 

2. Highlight the data in column a. right click and select create list. 

3.  As the list will automatically be called L1 in the algebra view, it is  

easier if one right clicks it in the algebra view and selects rename  

and give it the name L.

4.  To calculate the mean, go to the drop down menu at the far right        

hand side of the Input bar and select Mean. 

5.  inside the square brackets after Mean type L or the name of your list of points. The value for the 

mean will now appear in the Algebra View.  

6.  Go to the Insert text tool  and a new dialogue box appears.

7.  Type the text “Mean=”+a in this dialogue box and with latex formula button in the dialogue box 

unclicked click oK. The following text should now appear on the Drawing pad. 

to calculate tHe MeDIan or MoDe of a Data set 

replace Mean in the previous 7 instructions by Median or Mode, whichever is required.
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useful tIps

clicking•	  the dots beside the objects in the algebra view can show/hide objects quickly.

When you have •	 object properties open and you want to change the properties of a lot of points/

lines/segments/functions then you can click on one object, hold down shift key and use the 

arrow key to highlight lots of objects (in a row) and then change the properties (e.g. colour or 

labelling) of all of them at once.

if you •	 wanted to change the properties of objects that don’t appear directly underneath one 

another then hold down ctrl and click on each object you want to highlight and then change the 

properties of all of them.

press•	  ctrl+z to undo. 

press ctrl+y•	  to redo.

press ctrl+f •	 to refresh the page and clear any traces.

press ctrl+shift+a•	  to open and close the algebra view.

press ctrl+shift+p to export•	  the graphics view as a picture.

When using the •	 Insert text tool with the latex tab ticked and you require spaces between words 

type\: between each of the words.

to get subscript, type •	 in a text box, for example, 2_3, click the latex formula box and click oK. 

this gives 23. 
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Appendix f:   How to find speCiAl keys on tHe 
keyboArd

special keys used in constructions (highlighted 1 – 10 on the keyboard diagram below) can be found by 

clicking on the combination of keys listed in the grid. 

Number on 

picture below
Operation needed How to get

1
shift key 

2
_ , underscore  Holding down  press

3
*  multiplication * Holding down  press 

4
= To get plus holding down  press

5
^   power of Holding down  press 

6
/   divide or back slash divide or back slash

 

7
{  Left chain brackets Holding down  press  

8
}  right chain brackets Holding down  press  

9
|  the modulus line Holding down  press  

10 cTrL 

CC Ciarán O’Sullivan, IT Tallaght 

10.

1.

5. 3. 2. 4.

7.

8.

6.
9.
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Appendix G:  sAvinG GeoGebrA files

savInG GeoGebra fIles

You will wish to save your work.  All GeoGebra files are saved with the file extension .ggb which identifies 

the file as a GeoGebra file.  Once saved a file can be opened again and adjustments made using the 

GeoGebra application.

usInG saveD GeoGebra fIles 

To share your work with your students or to upload your work to the support Wiki to share with other 

teachers you will need to save your GeoGebra file and then either save as a picture, copy it to the clipboard 

or export as a webpage.   each method is outlined below.

How to save a fIle as a GeoGebra fIle 

1.  Go to the file Menu and choose save as. A new dialogue box appears. 

2.  For save in, select the folder that you wish the folder to be saved in. 

3.  For file name select the name you wish to give your file.

4.  click save. A file with the .ggb extension is created. This extension identifies the file as a 

GeoGebra file and it can be opened again and adjustments made using the GeoGebra 

application.

You can export a saved GeoGebra file as an interactive web page in order to share your construction with 

your students in a Java enabled web browser.  if you also publish your web page online in a class blog or 

wiki, your students will be able to access it at home.
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How to save a fIle as an InteractIve web paGe 

1.  First save your file as a GeoGebra file.

2.  Go to file, export Dynamic worksheet as webpage (html). A new dialogue box appears. 

 

3.  add Title, Author, etc. click on the advanced tab and a new dialogue box appears. 

it is recommended that one clicks the show Icon to reset construction button and sets the width 

and height to appropriate values e.g.  width 1100 and height 500.

4.  click export. 

5.  navigate to the folder you want to save you file in.  Give it the name of your choice.  

note:   This file will have a .html extension and will be viewed using an Internet browser  

such as Internet explorer 8 or firefox)

6.  click save and your default Internet browser will open.

7.  When the webpage comes up the following message will normally appear at the top of  

the screen.

8.  click on click here for options and choose allow blocked content... and click yes.
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When creating worksheets for your students in a word processing document you may wish to add images 

or pictures of your GeoGebra files.   Once you have saved your GeoGebra file it will be easy to insert it as 

a picture into your worksheet document.

How to save a fIle as a pIcture

1. First save your file as a GeoGebra file.

2. Go to file, export and Graphics view as picture (png, eps). A new dialogue box appears. 

3. choose the format, scale in cm and resolution.

4.  click save.  

note:   if you choose portable network Graphics (png) this file will have a .png extension. Other 

formats will give different extensions.

5.  navigate using save in to the location you wish to save your file and fill in the file name at the file 

name box. 

6.  click save. This picture can now be used in other applications eg. Microsoft Word.

You may wish at times to add an image of one of your Geogebra files to a slideshow or work document.  

Using the clipboard will enable you to do so easily.
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How to export tHe current GeoGebra vIew (as an IMaGe) to tHe clIpboarD  
anD Hence to a worD DocuMent or a slIDesHow presentatIon fIle

1.  With your GeoGebra file open on screen Go to file Menu, select export and then select Graphics 

view to clipboard. 

note:   The current view has now been copied onto the clipboard.  You will be able to paste it to 

another application at the next step.

2.  open any word processing application such as Microsoft Word or a slideshow file such as 

powerpoint. 

3.  place the cursor at the location you require the drawing to be inserted. 

4.  click paste, a picture of the drawing that was visible in GeoGebra file will appear in the word 

document or slideshow presentation file.  

note:   placing the picture inside a textbox makes it easier to move and adjust.  it could be useful in 

allowing you to squeeze more pictures onto the one page or position text beside the picture.
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Appendix H:  viewinG tHe ConstrUCtion steps

to vIew tHe constructIon steps

1.  Go to view, and click navigation bar for construction steps 

2.  use the rewind  and fast forward  buttons to click backwards and forwards in 

your construction.

3.  use the play button  to show the construction being done step by step.

to vIew a lIst of tHe steps InvolveD In tHe constructIon 

1.  Go to view and choose construction protocol. A new window appears showing a list of the steps 

involved in the construction.
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