
When you can get the answer from graphics window?  

And when you can’t? 
 

Important part of math is communication. We build on tradition, but should also find new ways to do 

things. The tools used in school math have shaped the way we teach and problem types we use. 

Traditionally we have used graphs only to get ideas how to solve a problem. There is saying, you can’t look 

the answer from a graph. Or you can, but only if you are asked to do so. But the graph in a paper or in 

graphics window of GeoGebra are not the same thing.  

In spring 2019 upper secondary students make their matriculation examination with computers in Finland. 

GeoGebra is one of the tools students can use. When I did old problems of matriculation exams, I could 

solve almost every problem only using graphics window. The reason was, the answer for those problems 

was an easy rational number. If it would have been an irrational number, the way I solved the problem 

would not have worked. Is it ok, that the method used depends on the answer?     

With the following problems I investigate when the solution could be done only in graphics window and 

when it should be combined with the use of CAS. This is not only black or white, it also depends on what is 

the learning goal. Leading idea is, you should get an exact solution if there is one. In Finland we don’t teach 

how to make geometrical constructions. It is not in a curriculum. If a student solves a problem with 

geometrical construction, how should she explain the steps?  

1) In graphics window, you get exact answers, if answer is a rational number. 

 

a) Solve 

{
3𝑥 + 2𝑦 − 1 = 0

𝑦 = 2𝑥 + 1
 

in graphics window using  and get the exact solution in CAS-window. If the 

point is A, write A in CAS-window. 

b) In same way, solve  

{
𝑦 = 𝑥2 − 1
𝑦 = 2𝑥 + 1

. 

You did not get an exact answer, for that you need to solve pair of equations in CAS-window.  

c) When we can teach students to use only graphics window solution for pair of equations? 

i) never 

ii) when equations are of the first order. (It is not common to have irrational numbers as 

coefficients, why?) 

 

2) There are different ways to make a geometrical construction. 

From a boat a lighthouse is seen. The height of the lighthouse is 50,0 m and it is seen  25∘ above the 

horizon. What is the distance from boat to lighthouse? 

a) Start the solution by adding a point A (a boat) to x-axis and make an angle of 25∘, vertex in A and 

one side in x-axis. Lighthouse is in y-axis, drag the point A, so that other side of the angle goes to 

point (0,50) 

b) Add point A=(0,50), and make an angle of 65∘, vertex in A. 



c) So. Are there any situations, where first method is allowed? Is this math? Should students solve 

these kinds of problems only in CAS-window? 

 

 

3) In a triangle, 𝛼 = 66∘, the length of an opposite side is 

2,9 and length of other side is 2,1. Solve angles of the 

triangle. Solve this  

a) using geometric construction 

b) with the law of sines 
𝑎

sin 𝛼 
=

𝑏

sin 𝛽 
=

𝑐

sin 𝛾 
, (when 

you also get an approximate answer). 

c) Do you prefer one way to solve this? Why? 

 

4) In many geometric problems, it is hard to make an 

exact construction. 

 

A right circular cone has 𝑟 = 6,00 m and ℎ = 4,00 

m. What is the volume of the biggest cube inside 

the cone? 

 

Solve the problem in graphics window and then in 

CAS-window.  I started this by making a circle in xy-

plane, midpoint in origin, and point A in x-axis. This 

gives me bottom of the cube, which moves when 

dragging A.   

 

5) A right circular cone has 𝑟 = 2,0 m and ℎ = 3,0 m. Inside the cone, there is the biggest possible ball. 

What is the percentage of the volume of the ball compared to the volume of the cone? 

 

6) In a triangle ABC, A=(0,0), B=(0,9) and an angle bisector divides segment AB into two parts, first has a 

length 4 and the other 5. 

a) what are the possible values for the sum of the sides? 

b) solve the path, which point C makes. (you should get a circle) 

Hint: 

 

  



7) Following problem is from an analytical geometry course (so no derivate in use).  

A tangent of parabola 𝑦 = −𝑥2 + 4 goes through point 𝑃(3,5). Solve the equation of the tangent. 

(Exact solution, so solve this is in CAS, use Geogebras tangent tool to check the answer) 

 

In textbooks, these kinds of problems have a nice solution. Coefficients are rational numbers.  

  
 

   


