B /M 7 Lniversitat
wien

As much as possible
Extreme value tasks in geometry

Andreas Ulovec
Faculty of Mathematics
University of Vienna

This project has been funded with support from the European
Commission in its Lifelong Learning Programme (510028-LLP-1-
2010-1-IT-COMENIUS-CMP). This publication reflects the views
only of the authors, and the Commission cannot be held
responsible for any use which may be made of the information
contained therein.



ooy wiversitat
.y wien

A typical task ...
-

We have a rectangular triangle with
a=3cm,b=4cm, c=5cm, and we want
to inscribe the largest (area) rectangle when
one side of it lays on c.
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... with a typical answer?
S

First guess of most students:

A square ?7?7
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How to find out the answer?
«_«_ 7

Calculus (Analysis): Area = e-f, and then ...

2f+e+3f=5
From which we can easily derive a relation between e and mely
_ 3, 4)f_5_25
e=5-(2+4)f=5-
Now we can finally write the equation for th ction Area:

a maximum at f =1.2. To
eat f=1.2:

Area”(f)=-2<0
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Finding out an approximate
answer with GeoGebra

e Make the construction in GeoGebra
e Calculate Area = e-f

e \We (again) want to find out for which value
of f we have the maximum value of Area

e Construct a point P with coordinates
P = (f,Area)

e Try out different rectangles

e Use button “trace” (stopa zapnuta) to draw
the graph
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{7 GeoGebra - RectanglelnRectangularTriangle.ggh

Sabor Upravy Vzhlad Nastavenia Néstroje Okno Napoveda
A . [N e . oIl .- Pohyb: Premiestnenie alebo vyznacenie D
M‘ d vH /v‘ = ‘ “)v ®v I\.')v d'v Xv _‘iv ‘%’v objektov (Esc) -
. Volné objekty 2l ares
L@ B= {5, 5]
| Zavislé objekty 81
~@ A=(10,5) c
- @ Area=2.63 7
~@ C=(6.8,7.4) a b
- D=(6.8,2.6) 6
- @ E =(7.84, 5) f
- @ F =(7.84, 6.62) B e 2
- @ G =(6.22, 6.62) 51 - c i ©
- @ H=(6.22, 5) =
-3 P=(1.62, 2.63) [ n
-3 a=3
B bh=4 P
o c=5§ 31
=0 d: (x-5PF+(y-5pP=9
~@ e=1.63 21
-0 eyl (x-10P +(y -5 =16
- @ f=1.62 14
-0 fr x=7.84
-0 gry=6.62 . 0 . . . . . . . . . . f
-2 9,=1.63 -1 0 1 2 3 4 5 6 7 8 9 10 11
-0 h:x=6.22 L _1J
~ta_=d o0 r r - -
@ Vstup: 2 ~llg ~|Prkaz.. ~

Apparently not!
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So what Is the answer?

{7 GeoGebra - RectanglelnRectangularTriangle.ggb EE
Sabor Upravy Vzhlad Nastavenia Néstroje Okno Napoveda
A . [N 9 4-7 \.\, as2 Pohyb: Premiestnenie alebo vyznacenie D
M‘ hd i) /v /";v ;;‘v ®v \.'/v b +v ) ObjEKTOV {ESC) »
. Volné objekty 2l ares
I @ B= {5, 5] I
| Zavislé objekty 81
~@ A=(10,5) c
~@ Area=3 7
~@ C=(6.8,7.4) a b
-0 D =(6.8, 2.6) 6
~@ E=(8.4,5) £
~@ F=(8.4,6.2) B e A
-2 G=(59,6.2) 51 T c i
~@ H=(5.9, 5) -
~@ P=(1.2,3) 4
-3 a=3 =
B bh=4
-~ e=5 3
~Odi(x-5P+(y-5P=9
~@e=25 21
-0 eyl (X-10P +(y -5 =16
~@f=1.2 14
-0 frx=84 ‘
“Cgy=62 - |—2 . . . . . : . . : . .
-29,=25 -1 0 1 2 3 4 5 6 7 8 9 10 11
-0 h:x=59 4 |
S - r r - -
@ Vstup: 2 v g v Prikaz .. -

fz1.é cm,e=25cm
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And now, If you Insist ...
S

... you can ask “why the analytic solution might
be interesting?”

e GeoGebra gives you only an approximation,
and you might want to know the exact
solution

e This Is no proof! (some might disagree)

e It is useful to know a general analytical
approach, as the GeoGebra method has
limitations
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More of the same ...

Find the maximum area ...

i
a Area C
d

D

... or the maximum volume: ° A

Wall f
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Conclusion
«. 007

Don’t hit everything on the head with calculus
and derivatives right away ...

... but don’t forget how to use calculus!

THANK YOU FOR YOUR ATTENTION!
DAKUJEM ZA POZORNOST!
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