Geogebra Tutorial

Consider the following problem:

A 10 m long ladder is leaning against a wall. A man is standing
exactly half way up the ladder. The ladder slips so that the top of the
ladder slides down the wall, and the bottom of the ladder slides
along the floor, eventually landing horizontally (shown in the
diagram on the right). If the floor and the wall represent the x and
the y-axis respectively, determine the equation of the path that the
man travels.
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The two lines are labelled with the letteranda. If we rightclick on each line you can hide these labels. It

is not necessary to display points A, B and C. If we click the green dots next to each poiAtgaihe
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Restricting a Point to a Line

The base of the ladder is restricted to the floor, so wé
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The top of the ladder is restricted to the wall. However, we cannot simply
create another random point on the wall. The ladder is itOlength so the S ‘j JOIO)4
point on the wall must always be at a distance of 10 from the point on the | *::
floor.

Drawing Circles

Sekect theCircle with Centre and Radius tool (note that there are several tools to create a circle.
Draw a circle centred at point D with radius 10. Now, try moving point D. Notice that the circle will alway:
move with it.
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The point where theircle intersects the vertical line represents the end of the ladder (it will always be 10
from point D).

Select thePoint on Object tool and create a new point at the intersection of the circle and the wall.

Test to see if it has been created corydayl moving point D. Our new point should always move to where
the circle intersects the wall.
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Now we can hide the circle. A quick way to do this is by clicking the green dot next to the equation of the
circle in theConic section of thedigebra window.

Draw a line segment from point D to point E. This will [~
represent the ladder. Move point D away from the walf=:
and the ladder should move (slip) down the wall.
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The ladder is labelled with a lettér This can be hidden
by rightclicking onthe ladder and uncheckisgow
Label.

We now need to create a point that represents the man
standing on the ladder, half way along its length.

Perpendicular Bisectors
Locate and select theerpendicular Bisector tool and click on the ladder.

Select thePoint on Object tool and create a new point where the perpendicular bisector intersects the ladc
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Move point D to see the path of the man as the laslge.

We now need to use the model to determine the equation of
the path of the man. f




Loci

We can use Geogebra to draw the path of the man a
ladder slides down the wall.
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There is another method we
can use to confirm our theory
that the path of the man is
circular. Geogebra contains a
built in spreadsheet that can
record the coordinates of a
point.

Recording to the Spreadsheet
SelectView > Spreadsheet and thespreadsheet will appear on the right of the screen.

Right-click on point F and sele®ecord to Spreadsheet. Then clickClose to close the pojip window.
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Now, move point D and its coordinates will be recorded to the spreadsheet.

Alternatively, rightclick point D and selectrimation On and it will automatically move. To pause the
animation press the pause button in the bottom left corner.

Our spreadsheet will now contain many coordinates representing the various positions of F. If the path ¢
is indeed circular, centred at the origin, then it will always be a fixed distance from the origin. We can ch
this by using the Pythagorean theor.

In cell C2 type: =sqrt(A2/°2+B2"2)

This calculates the value gft ' ! y', which is the distance from the origin.

If we copy and paste this formula into all of the other rows by dragging the bottom right corner of the cel
downwards, we can seaatithe distance of point D from the origin is always equal to 5.
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The position of the man can be given by the equation:

Note that we haven’t actually proven that this equation is true; although the evidence given by Geogebra
strongly hints that it is true. To prove it we have to use algebra.



Proof:

The coordinates of the base of the ladder(bre for somet € [! 110].
The coordinates of the top of the ladder are therdidrél™ I 17),
The coordinates of the man are there(c}f@).

So we have:

This completes the proof.



