In this presentation I am going to report about my attempts to integrate the use of Cabri-Geometry of
TI-92 in my Maths lessons. My efforts were concerned with students of secondary level one and two.
First the problem of developing exam questions for Cabri-Geometry must be solved, because
students only learn and consider important what will be tested by exams. For that reason we should
think carefully about the way how to instruct students to use Cabri-Geometry, so that Cabri-Geometry
can be part of an exam.

Basically there were four problems arising:

1. The handling of the Cabri Geometry of the TI-92 is relatively complicated and a little bit

toilsome.

Some pictures should show you typical problems:
The student should construct a line through the vertex of the triangle. That doesn’t seem to be a big

problem.
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If one does not know the previous history of this construction, there will arise unexpected problems.

“Which point should I take?” the student asks.
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Some students produce even more hidden senseless points.
or
The student should move one vertex of the triangle to explore the properties of the circumcircle.

Do you know all properties?
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Some students find out some new properties. It is not sufficient to have the same screen as the teacher

has as far as the optics is concerned.
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So the teacher must have enough time to help all the students to correct their constructions (sometimes

in a group of thirty students more than half) and patience and patience and...........

Therefore one lesson is too short to show a construction by Cabri-Geometry very elaborately. In the
regular Austrian curriculum there are never two or more maths lessons in one day. So I altered the
time table for one day and the students had four maths lessons in succession. Only helpful and
understanding colleagues and an open-minded headmaster can make such a change possible. First the
students felt uncomfortable about having four maths lessons in succession. They were anxious about
their health of body and mind. But the change of my students through this experiment is not subject of
my presentation. All of you have heard about this disaster on CNN, haven’t you?

But afterward they had a feeling like an alpinist on the top of the Mount Everest.



Now I am goin to discuss the problems two and three, because these problems are connected with each

other.
2. If students miss a lesson, it is hard for them to learn the subject matter by themselves.
3. Cabri Geometry is not permanently present in Maths lesson. The handling does not

become second nature with the students.

There are often many weeks or even month between learning the handling and the date of the exam.

Even students who were able to handle the geometry application forget a lot of the handling.

Students do not want do read the TI-92 guidebook (and many other users think equally) . Also many
students are not able to learn the handling by studying the guidebook. There are no textbooks

explaining the handling in a simple way.

So I made up descriptions of the constructions in detail as carefully as possible. Each change on screen
of the TI-92 must be shown in these descriptions. Now I am going to show you parts of three
examples of such descriptions. Later you will see the corresponding exam questions and some works

of students.



First Example:

The construction of the circumcircle of an triangle:

At the beginning you have a blank screen . First we construct a triangle. Choose [F3)3: Triangle.
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Move the construction pencil to the point , where the vertex A should be and press [ENTER]. The point

appears as a small square on screen.
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Each small change must be documented. Even the different forms of the cursor must be taken

into consideration.

Immediately after pressing [ENTER] we press [t ][A] to label the vertex.

It is important to label the objects to have no problems with the selection of the objects.

Then we move the construction pencil by pressing the cursor pad @ to the position of the second

vertex.
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We press [ENTER], the point appears and we label by pressing [t ](B].
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Then we move the construction pencil by pressing the cursor pad @ to the position of the vertex C.

We press [ENTER], the point appears and we label by pressing [1](C].
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Even if some steps are very similar it is necessary to show each step.

Choose [F4)4: Perpendicular Bisector.
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Then we move the construction pencil to side ¢, until the construction pencil transforms into an arrow
and the text PERPENDICULAR BISECTOR OF THIS SIDE OF THE TRIANGLE appears. We press
(ENTER]. The perpendicular bisector of side ¢ will be constructed.

It is important to wait until the text shown on the screen confirms the selection of the object we

want.
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Then we move the construction pencil to side a until the construction pencil tronforms into an arrow
and the text PERPENDICULAR BISECTOR OF THIS SIDE OF THE TRIANGLE appears. We press
([ENTER]. The perpendicular bisector of side a will be constructed
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We choose [F2)3: Intersection Point. We move the selection pencil by the cursor pad @ to the point
of intersection of the perpendicular bisectors until the text POINT AT THIS INTERSECTION

appears.

tRay
tllector

'
Tt

FOINT AT THIZ INTERZECTION
) \ E

GEOMETEY

DEG AUTO

FUHC

GEOMETRY

DEG AUTO

FUHC

We press [ENTER], the intersection point appears and immediately afterwards we label by pressing [t ]U.



Second Example:

The construction of an ellipse (starting with the two foci):

By choosing [APPS]/8:Geometry/3:New we start a new construction and label the figure.
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At the beginning you have a blank screen . We choose [F1)/1: Point.
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We move the construction pencil by the cursor pad to the position of the first locus. We press [ENTER
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and immediately afterwards we label by pressing F1.
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We move the construction pencil by the cursor pad to the position of the second locus. We press

and immediately afterwards we label by pressing F2.
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Now we will construct a segment that has the length of two semi-major axes. We choose

(F3]5:Segment. We move the construction pencil to the position where the first point of the segment

should be and press [ENTER].
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Then we move to the position of the final point of the segment and press [ENTER].
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Then we fix a point on this segment. We choose [F2):Point on Subject and move the construction

pencil until it transforms into an arrow and the text ON THIS SEGMENT appears. After that we press

ENTER].

It is very important that this point is on this segment.
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The constructed point divides the segment into two focal distances so that the sum of them is equal to

the length of two semi-major axes. We choose [F4]:Compass.
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By this tool one can construct a circle given by its midpoint and radius. At first the radius must be
determined by the distance between two points. We move the construction pencil to the first point of
the segment until the pencil is transformed into an arrow and the text THIS POINT appears. Then we
press ([ENTER]. The selected point flashes. After that we move the construction pencil to the point that
divides the segment until the pencil is transformed into an arrow and the text THIS POINT appears.

Then we press [ENTER]. Also this point flashes.
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At the end we must select the midpoint of the circle. We move the construction pencil to focus F1 until
the pencil is transformed into an arrow and the text THIS POINT appears. Then we press [ENTER]. The

circle appears.
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Some of the tools are complicated in handling. For example the compass tool. So the handling

must be shown very exactly.

The compass-tool is still active. So we can construct a second circle. To determine the radius we select

the point that divides the segment and the final point of the segment.
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Then we select the focus F2 as midpoint for the second circle. The second circle appears.
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The intersection points of the two circles are points of the ellipse. We choose [F2)3:Intersection Point.

We move the construction pencil to the bigger circle until the pencil is tranformed into an arrow and

the text THIS CIRCLE appears. Then we press (ENTER].
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The selected circle is drawn as a dotted line. Now we move the construction pencil to the other circle
until the pencil is transformed into an arrow and the text THIS CIRCLE appears. Then we press

ENTER].
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Both intersection points are marked. If one moves the point that divides the segment, the radius of the
circles changes and other points of the ellipse appear. We press and the tool [F1]1:Pointer is
active. We move the crosshair to the dividing point until the crosshair changes to an arrow and the text

THIS POINT appears.
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Then we press and hold. A fist grasps the point. If we press in addition () or (), the point moves

along the segment and the complete construction will be changed.
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The curve of moved points can be shown. We choose [F7]2:Trace On/Off. Then we move the
construction pencil to one of the intersection points of the circles until the pencil is transformed into an

arrow and the text THIS POINT appears. At the end we press [ENTER].
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Then we move the construction pencil to the other intersection point of the circles until the pencil is
transformed to an arrow and the text THIS POINT appears. Then we press [ENTER].
We press and the tool [F1]1:Pointer is active. We move the crosshair to the dividing point until

the crosshair changes to an arrow and the text THIS POINT appears.
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Then we press and hold. A fist grasps the point. If we press in addition () or (), the point moves
along the segment and the complete construction will be changed. The curve of the selected points will

be drawn.
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This process can be done automatically Therefore we choose [F7]3:Animation and move the crosshair
to the dividing point of the segment until the crosshair changes to an arrow and the text THIS POINT

appears.
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Then we press and hold. A fist grasps the point. If we press in addition ) or (), the fist drags the

animation spring. The farther away the spring is pulled the faster the object is moved. At the end

release all keys and the animation will start.
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By pressing you can finish the animation. By pressing the drawn ellipse can be deleted.
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Third Example:

The graph of sine and cosine function calculated by the defintion of sine and cosine in the right

triangle.

The description of this lesson is not that exact, because the students of this class were already used to

Cabri-Geometry.

By choosing [APPS]/8:Geometry/3:New we start a new construction and label the figure.
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By pressing [¢] F Geometry Format appears and we select for angle the option DEGREE and for

Display Precision the option FIX 6.
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Then we construct a circle,
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afterwards a horizontal line through the midpoint of the circle.
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Then we construct a point on the circle.
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In the next step we plan a line through the point that is perpendicular to the horizontal line.
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Now we determine the intersection point of the two lines.
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Afterwards we construct a segment from the midpoint of the circle to point on the Circle.
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A right triangle is constructed now. We measure the angle with the Angle tool that has the vertex in

the midpoint of the circle.
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First we must select a point of a side, then the vertex and at the end a point of the other side.
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The measure of the angle appears.
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By the pointer tool we move the measure to a convenient place.
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Then we label the measure with the Comment tool. We move the cursor to the place we have in mind.
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By pressing a comment box appears in which we type the label.
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Now the angle, we have measured, should be marked.
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Again we must select a point of a side, then the vertex and at the end a point of the other side.
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The angle mark appears. Then we measure the length of the hypotenuse of the right triangle.
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Also this number will be moved by the pointer tool to a convenient place.
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Again by the comment tool we label the number.
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Then we determine the length of the opposite side and comment on the number.
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Then we determine the length of the adjacent side and comment on the number.
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With the pointer tool we move the point on the circle, until the measure of the angle is near zero.
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o= 42, T o= Z.eE30E1
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+
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Now we transfer the measures of the angle and the sides to the Data/Matrix Editor. We choose wiht

the tool Collect Date the option Define Entry.

slculate
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Ealculate
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Then we select the measure of the angle and the sides one after the other.

By pressing [¢] D the selected numbers are transferred to the Data/Matrix Editor and stored in the
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o= [ BENT Nireer

Hypotenuse  1.275862cm Hypotenuse SEEZCHm
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o= 2 EEANT o= 2,6E30@1°
Hypotenuse T:m Hypoteruse 1.273262cm
Gegenkat. U902 Do Gegerkat. 00592780k
Ankat. @_?_‘Eﬂﬁ?{c_ﬂy Ankat. 1.274434cm

+ +

Tzz DEG AUTO
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variable sysdata. You can see a comment in the status line.

By moving the point on the circle we increase the angle and each time we store the dates by pressing

(¢]D.
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Hypotenuse 1.273862cm Hupoteruse 1.273262cm
THIE FOINTE. B 317 FdZ2em Gegenkat.. 1.270924cm
Ankat. 1.2F566Fck Ankat. O.11Z2148cm

-
N

DATA FLACED IM YARIAELE Y50

ATH

DATA FLACED IM YARIAELE Y:DATA

By pressing 6 we get to the Data/Matrix Editor and open the variable sysdata.
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T F= Fu FE FEw | _F7
v f|Flot Setup|Cell[Header|Calc|Util|Stat

AFFLICATION:

-

OFEM ™

Dat
]

Tupe:
Folder:
Lariakble:

a+
ain+
sysdatas

|, CEnter=0kK

2 (ESC=EAMEEL) )

Hore

Y= Editor
thindow Editor
fGra

iTemt Editor

TF? ‘Fnﬂqﬂ ]
- A v{—
B4, 957549°
1. 2?5862cm

2. ..

USE £ AWD + TO OFEM CHOICES

Tzz DEG AUTO FUHC

In the first column there are the measures of the anlge, in the second column

the lengths of the

hypotenuse, in the third the length of the opposite side and in the fourth the length of the adjacent

side. We move the cursor to the title line to the cell N1, press [ENTER] and type the new title anlge for

the first column in the entry line.

|‘F1 T B ]’ F= T Fu T FE T FE™, ]’ Fr *||‘F1 T : :
vﬂ Flot Setup|Cell |Header|Calc|Util|Stat | - E i HEH g [
DATA 1M1 M2 HE iE} DATH JH1 H2 HE He

cl c c3 cS cl o cE cd cS
1 2663 [1.2759].05928(1.2745 1 2,663 |1.2759]. 059281, 2745
Z 14.42101. 2759, F17Fd{l. 2357 2 14.421]1. 2759 . F17edfl. 2357
3 21.80101. 2759 473841. 1846 3 21.80101.2759]. 473841, 1846
4 24,4391, 473090, P21 541, 0927 L 34,4391, 2759, F2154 [k
5 45. 2750, 021 7]. 90217 =1 45. e =Tl i TR i
& 58.782[1.2759]1.0911[. 65128 = 58.7821.2759|1.0911[. 66128
T ?4.?4ﬂ L2rad|l . 2309 3357 ¥ ?ﬂ.?4ﬁ 27591, 2309 . 3357
cd= cl Title="Hi"
Tez TEG AUTO FUHL Tez TEG AUTD FUNL
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1 F? 1 B B & FE FE™ | 7
- E Fiot dalig Lstat | - E Flot Setup(Cell[Header|Calc|Util|Stat
bATA [H1 Mz bATA [llinkel[HZ H3 M4

cl c2 cS =] [t o [et=}
1 2,663 [1.2759].05928]1.2745 1 2.663 [1.2759].05928]1. 2745
2 14.421[1.2759]. 31774|1. 2357 2 14.421]1.2759]. 31774|1. 2357
3 21.881[1.2759]. 47354 1546 3 21.5801[1.2759]. 47384[1. 1246
4 34.439(1.2759]. 72154 EI522| 4 34,4391, 2759 . 72154 8522
3 45, e B i RE =] 45, 2759, 902 17]. J0217]
) S8.722[1.2759]1.0911]. 66128 ) 52.7821.27F59(1. 0911 66122
7 rd. ?4ﬂ L2ra9fl. 2309, 3357 ¥ r4.745]1. 27591, 2309] . 3357
cl Title="Winkell" cl=
Tzz TEG AUTO FUNC Tez TEG AUTD FUNC

Also the other columns get the corresponding titles. The empty fifth column gets the titel sine.

Afterwards we move the cursor to the cell ¢5 and enter the header definition ¢3/c2. So in the 5

column the sine values will be calculated.

-{— F'lnt SE-tup Cell Header‘lcalc Ut11 Stat |

Mlnkel

baTh linkel [Hypot.. |Gegen. [Ankat. |=inus NES
cl c2 c3 o h cl =] [t o [et=}

1 2,663 [1.2759].05928]1.2745 1 2.663 [1.2759].05928]1. 2745

2 14.421[1.2759]. 31774|1. 2357 2 14.421]1.2759]. 31774|1. 2357

3 21.881[1.2759]. 47384[1. 1246 3 21.5801[1.2759(. 4735 15846

4 =4, 43901, 2759). 7E154]1, B523] 4 34,4391, 2759]. P2154]1. 0522

3 45, . o759]. 90217]. 90217 =] 45, s M i BE

) S8.722[1.2759]1.0911]. 66128 ) 52.7821.27F59(1. 0911 66122

7 r4. 74501 . 27591 . 2309] . 357 v r4.745]1. 27591, 2309] . 3357

ch= ch=clrc|

Te2 TEG AUTO FUNC Tez TEG AUTO FUNC

I‘Fi T T ]’r;]’ru Trs Trsv]’r? *||‘F1 ]’ B Tr;]’ & Trs Trsv]’r?*l
-E Flot Setup|Cell Header|Calc|Util|Stat va Flot. Setup(Cell [Header|Calc|Util [Stat

WATA [Winkel[Hapot. JGegen. JAnkat. [Jsinus | baTh |Hypot.. [Gegen. |Ankat. |sinus [cosin..
cl c2 c3 o [=t=] c [t o [et=] ﬁ

1 2,663 [1.2759].05928]1.2745 1 2759, 059281, 2F45]. OdEdE)

2 14.421[1.2759]. F1774[1.2357]. 24304 2 2759 217741, 2357 . 249004

3 21.801[1.2759]. 47384[1.1246]. 37139 3 2759, 4735841, 1846[. FF 139

4 =4, 43901, 2759). 72154]1 , 0522, 56553 4 «2759]. F2154]1. 0522 5655

3 45, ) T i Ll i Tl =] 2rogl. 9217 9a21F.FOrll

) S8.722[1.2759]1.0911]. 66128 8552 ) 2ro9ll.@911].66128]. 2552

7 4. 74501, 27591 . 2309, 3357 |.9E47E v 11.2759[1. 2309, 3357 [. F647E)

Brich=_046461399352468 ch=

Tz2 TEG AOTO FUNC Tez TEG AUTD FUNC

By analogy the cosine values will be calculated in the 6™ column.

I‘Fi T T ]’r;]’ru Trs Trsv]’r? *||‘F1 ]’ B Tr;]’ & Trs Trsv]’r?*l
-E Flot Setup|Cell Header|Calc|Util|Stat va Flot. Setup(Cell [Header|Calc|Util [Stat

WATA [Winkel[Hapot. JGegen. JAnkat. [Jsinus | baTh |Hypot.. [Gegen. |Ankat. |sinus [cosin..
cl c2 c3 o [=t=] c [t o [et=] ﬁ

1 2,663 [1.2759].05928]1.2745 1 2759, 059281, 2F45]. OdEdE)

2 14.421[1.2759]. F1774[1.2357]. 24304 2 2759 217741, 2357 . 249004

3 21.801[1.2759]. 47384[1.1246]. 37139 3 2759, 4735841, 1846[. FF 139

4 =4, 43901, 2759). 72154]1 , 0522, 56553 4 «2759]. F2154]1. 0522 5655

3 45, ) T i Ll i Tl =] 2rogl. 9217 9a21F.FOrll

) S8.722[1.2759]1.0911]. 66128 8552 ) 2ro9ll.@911].66128]. 2552

7 4. 74501, 27591 . 2309, 3357 |.9E47E v 11.2759[1. 2309, 3357 [. F647E)

Brich=_046461399352468 ch=

Tz2 TEG AUTO FUNC Tez TEG AUTO FUNC

F7 I‘Fi ]’ Fz Tr;]’ Fi Trs Trsv]’r?*l
Lstat | va Flot Setup(CellHeader|Calc|Util|Stat

0aTh [Hupot. [Gegen. [Ankat. Jsirus [cosin.]
c [t o [et=] =15

1 2ro9. 059281 . 2745 . 0dads 1 2ro3 L O5928 1, 2745] . OdEdE
2 27a9]. 31774 2ES7] . 24904 2 2ro9 31771, 235V L 24904 . 9584
3 2729, 47384 1846[. 37139 3 2ra3 . 473841, 1846, Fr139[. 9284
4 2759). 72154 5522' M=) =t 4 «2759. 721541, DSZ; . OESS3| . 8247
3 ]l B i S i e =] ] R N A e
[ L2ro9ll.e911]. 66128 8552 ) L2ro9ll. @911, 661282552 (L5183
7 11.2759[1.23a9]. 3357 [.96476 v 11.2759[1.2309]. 3357 |.9647al. 26312
ch=c4-c2 Brich=.7989200B60/807

z DEG AITD FIRC Tz DEG AUTD FUNC

th
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Then we will plot the sine and cosine values depending from the angle. We choose Plot Setup,

select Plotl und choose Define. We choose the following options: xyline, square, column c1 for x

und column c¢5 fory.

“ndats

|

sesdata Flok 1 K
t.

wyline+
Souare
[=51
v;5

MO+

Use-.Fr*e-q and Eategnr‘ley?‘

S

Hricht= 9989299859?899

LESC=CANCEL »

S|~ T N e G b ]

. CEnter=5SAUE
B

T2z DEG AUTO FUHC

DEG AUTO FLUHC

By analogy we define the plot for the cosine values. By pressing we get back to the

Data/Matrix Editor.

Ei?_" = T = Tt |E-’ ssdaba Flot 2 "-j
n: ] w Plot Tape....ou.. wulines -
[DeFlneTEu:upuTClear‘ - ] Markeaseeaaseanesa LCross+
. m ool wick | Heawemmwsmmasmaus [=51
1 1
2 | H- ce]
I I Rigi L skl Riicite |
4 g| Use FPe-q and Eategnr‘leE’»‘ A
5 5 ol
E E R
7 7 e iredg. s v nenn [0 |
Hrice= 99‘89‘2!]!]86!]?8!]9 ., ~Enter=cAUE ESC=CANCEL )
TEG AUTO FUNC Tez TEG AUTD FUNC

SPSdﬂtﬂ

at.

I‘Fi ]’ B Tr;]’ & Trs Trsv]’r?*l
va Flot. Setup(Cell [Header|Calc|Util [Stat

[Def‘meTE-:-P':l Clear FJ]
-~

u xciycs

0aTh [Hupot. [Gegen. [Ankat. Jsirus [cosin.]
c [t o [et=] =15
E29281. 2745 OdEdE
174 1. 2357 . 24904 . 96849
73841, 1846]. 37139 92548
r2lSd 1. 0522 56553 82473
02179021V . FEF1l].FOFll
J911].66125].8552 |.5183
23093357 |64 PE|. 26312

= L R
]
ol
o
re]

Brich=.7 9989299869?899

Brich=.99892008607809

Tzz DEG AUTO FUHC

Tzz DEG AUTO FUHC

We change to the y=-Editor and define the sine function as y1(x) and the cosine function as y2(x).

I‘FimT sz]’ P Tru TFSTT FET o I‘Fim]’ g ]’ Fz Tru Trsv]’ FE™ B
= |Foom|Edit| « JA11[Stulelf T ]lv{—ch:m Edit] « ALl [Style)i o ]
LFLOTZ4Z FLOTE iZ
Plot 4: Flot 4:
Plot 2t Plot i
vPlot 2il=" X xlvue vPlot 2al= X xclwes
“Plot 1:il~" = xiclwcE “Plot 1il=" w» wclwcE
gl wgl=sinix)
gi= “yZ=coslx)
3= oIl
yd= gd=
y5= g5=
45= 5=
vl Cxd= yF(xd=
Tzz DEG AUTD FURC FE DEG AUTO FUNC

We control if the mode of angle is DEGREE and we enter convenient window variables.
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! TOLE “_]l via Zrﬂa;m ]
< F1 Fe wmin=0,

Fage 1[Fage 2 =0

Graphe s seessannnns FUHCTION* x=cl=10,
<1 Current Folder.... +22+ umin=-.1
- D15|iilag Digits.... FLOAT= gmax=1.1
J EEenential Ezinat H fes2

Complex Format. ... EHL + eSS

Uectaor Format. . EECTAHGULAR+

+ Pretty Print...... M+

—, (Enter=5AUE ESC=CANCEL > [
e B
UISE & AND & T0 OFEN CHOICES Tee TEG AUTO FUNC

Then we can see the plots and the graphs of the functions.

1 Few |_F¥ N FEw | FB™ [F7
- E Zoom|Trace|ReGraph|Math|Draw|«

1 Few | F¥ 4 FEw |_FG™ [T7
- E Zoon|Trace |ReGraph|Math|Oraw |~

Tzz DEG AUTO

FUHL | EuzY | EE

DEG AUTO FUHC
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4. How should I control the results of the exam questions by using Cabri-Geometry?

In Austrian secondary schools students have no useful possibility of printing dates of the TI-92 by
computer.

Each school has an informatics-room with computers, but there is only one printer. Therefore it is not
really possible that thirty students print their results during 50 minutes (length of an exam) by this
printer. On the other hand I do not want to take thirty TI-92 after the exam to controll the mememories
and dates that students have stored by Cabri Geometry.

So I decided to ask the students to describe in words, how they are working with Cabri Geometry by

means of a special problem - nearly a composition in mathematics.

5. How should an exam question using Cabri-Geometry look like!

I had in mind four possibilities.

Making a construction that was shown in class.

Making a construction that was shown in lessons, and exploring a property that was not shown during
the lessons.

Making a construction that was not shown in class.

Making a construction, that was not shown in class, and exploring a property that was not shown
during the lessons.

For the moment I chose the first possibility, because I did not want to overcharge my students.

Now I show you the exam questions of three tests of the last year. You will see all questions so that
you can see how the questions about Cabri Geometry are included in the test. The length of time of the
tests was 50 minutes. The student passed the exam if he had more than 11 points (out of 24 possible

points).
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First example:
Class:5B 3. test 18.1.2000
Group A

1)  Describe in detail, how one can construct the circumcircle of a triangle by cabri-geometry!
For example you can start in this way:
Choose F3/3 Triangle and determine the first vertex of the triangle!
Label the vertex by A.......

6 Points

2) Solve by the method of equal coefficients without using the TI-92 and control by the TI-92 by

the command simult!
Tx—5y =-41
3x+8y =23
3 Points
3)  Solve by subtitution without using the TI-92 and control by the TI-92 by the command rref!

S5x=3y=35
3

=—x-2
e

3 Points
4)  Solve by elimination by comparison without the TI-92!

3

y=—x-2
4
3

y=—x-8
2

2 Points
5) Draw the graph of the linear function f'(x) = —i x +1 and determine graphically and numerically the

5

zero and the fixed point of this function.

6 Points

28



6)  Find the term of the linear function from which you can see the graphs in the following pictures.

4 Points

1| Few

* e (200

|TFEEEEEEFEPH

FEr

Math D:‘E;I.-.Ir & |

#=Mmin=-5.
HMAXR=0.
wscl=1.
um1n—'5
UMax=0.
yscl=1.
wres=2,

MAIN

EAD ALUTO FUMC

(Fim | _Fzv

< [zon [T ace|Retr aph|Math|orau]« ¢ |7

“min=-5.
HMAK=0.
“scl=1.
gm1n—'5
Umax=0.
gscl=].
Hres=2.

FMAIM

For this test students had about 12 minutes time for answering the cabri-question.

At first an example for a useful work, a nice geometry composition. I marked it with all six points.

EAD ALTO FUMC
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Next a composition with some gaps. I marked it with four of the six points.
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The next one is a a short but exact description. [ marked it with all six points.
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Second example:
Class:5B 3 test 18.1.2000
Group B

1)  Describe in detail, how one can construct an ellipse by cabri-geometry using the two foci and
the length of the major axes!
For example you can start in this way:
Choose F2/1 Point and fix the 1. focus
Label the 1. focus by F1.......

6 Points

2)  Solve by the method of equal coefficients without using the TI-92 and control by the TI-92 by

the command simult!
—Sx+7y=-4l
8x+3y =23

3 Points

3) Solve by subtitution without using the TI-92 and control by the TI-92 by the command rref!

—-3x+5y =5

3
xX=—y-2
2y

3 Points

4) Solve by elimination by comparison without the TI-92!

2 Points

33



5) Draw the graph of the linear function f(x)= _3 x+1 and determine graphically and
4
numerically the zero and the fixed point of this function.

6 Points

6)  Find the term of the linear function from which you can see the graphs in the following pictures.

4 Points

‘FLTm|_Fzv F4 Co 7 o
{— Z00mM Tr*ai:e|EeEr*aph Mat.kh Elr*aur ﬁ? |
KNIH_'S.
HMAK=0.
wscl=1.
um1n—'5
umax=3.
y=cl=1.
wWres=2.

MAIN EAD ALUTO FUMC

TiE EFE-EJM Tr*ai:e|EeEr*aph MFaS’r:h D:*E;ur ﬁ? |

KNIH_'S.
HMAK=0.
wscl=1.
um1n—'5
umax=3.
y=cl=1.
wWres=2.

N\

MAIN EAD ALUTO FUMC

For this test the students were given about 12 minutes for the cabri-question.

First a very nice description. [ marked it with all six points.
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It is a really detailed description. Here you see the second page.

35



‘w%;;«‘ -

' f@i«em '

Gt |

@2@ @{({E{;éi@;(gﬁ L ‘me_d
am Cw’ff§0gf {.y{_ g

i : @g ‘m@@xﬁ( ; |
S 5£.E,'ﬂ@£{:fi.if"«' dit B

_\w

The second work is a very confusing description full of gaps. Only one point is possible.
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Third example:

1)

2)

Class: 6 2" Test 6. 12. 1999

Mr. Dollar takes out a loan of 15000 $ from his bank. The interest rate is 9%. The length of time
of the loan is 10 years. Calculate the yearly repayment and the debts of Mr. Dollar after five
years!

4 Points

Prove in detail the law of cosines by using a picture of an acute triangle!

a’ =b* +c¢* =2bccos(a)

3 Points

3) Calculation of the triangle by the law of sines and the law of cosines:

Find an example for a triangle that is given by three sides!

Find an example for a triangle that is given by two angles and one side!

Find an example for a triangle, that is given by two sides and the angle built of these sides!

Find an example for a triangle that is given by two sides and the angle that lies opposite the
longer side.

Construct these triangles by compass and straight edge. Calculate the other sides and angles of
the last triangle!

7 Points

4) Describe in detail, how one can calculate the value of sines of an angle by cabri geometry for three

different measures of the angle and how one can plot the sine-function by transferring the values

from cabri-geometry to the Data/Matrix-Editor! Instruction:

a)
b)
c)
d)
e)

Construction of a right triangle!

Measurement of angle and sides!

Transfer of the dates to the Data/Matrix-Editor

Calculation of the values of sines in the Data/Matrix-Editor (make a copy of your Editor)
Plot of the sine function

10 Points

For this test the students were given about 20 minutes for the cabri-quesion.

First example is a very clear and detailed description, but the dates of the Data/Matrix-Editor are

missing and in the definition of the plots there is a mistake. I marked it with 9 points.
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In the second example the description is a little bit short and the dates and the definition of the plots

are missing.
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In the third example the description is very poor. There were just 3 points available.
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In the last example the description of the calculation of sines in the Data/Matrix-Editor is missing. I

marked it with 8 points.
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