
POW #1    Equally Watered  
 

Problem Statement: 

Given a certain number of points, is it possible to find a point equidistant to all given points? Is there more than 

one solution? How does the answer change with different numbers of points? 
 

Process: 

I started with 2 flowers, this seemed easy as I just needed to measure the distance between the two flowers 

and find the midpoint.  Then I considered other places and found that anywhere along the perpendicular 

bisector to the line between the flowers, crossing at the midpoint as shown below.  

        

 

 

 

 

 

 

 

 

All locations along this line work because they form an isosceles triangle with the 

flowers and the 2 equal legs are the distances from flowers to sprinkler.  

 

 

 

 

 

 

Now the case with 3 flowers:  

I repeated a similar process with 3 flowers, connecting each pair with a line segment, finding the midpoint and 

construction a perpendicular bisector at the midpoint.  

       
Curiously, using this method, the bisectors all meet in a single point no matter what kind of triangle is formed. I 

was able to see this by dragging the flowers to different locations on Geogebra.  

There seems to be one special case when there is not a place for the sprinkler, when the flowers are all in a 

line:  

 

 

 The bisectors are parallel, 

     they will never meet. 

                                                                                                                                                                                                                       

 

 



Adding one more flower, I will use the same process. I started with a square and a rectangle. It was easy to 

see that the sprinkler would be placed exactly in the middle of these shapes.  

 

 

 

 

 

 

 

 

Perhaps all regular quadrilaterals have a sprinkler placement?  

    

 

 

 

 

 

No!                                                                                                                                        Yes! 

  

 

As you can see above, the parallelogram did not work because only 3 bisectors met in a single point. The 

regular trapezoid does work since all bisectors meet in a single point.  

 

What about irregular quadrilaterals?   

 No!        Yes! 

Sometimes it works, sometimes it doesn’t. It’s easy to force them to come together in a single point on 

geogebra but I am not seeing a pattern.  

 

Solution: 

# Flowers Location for sprinkler? More than 1? Patterns 

2 yes yes  

3 yes no As long as flowers are not collinear it will work.  

4 yes no Squares, rectangles and regular trapezoids work. Some 
irregular shapes work also. 

5+ yes no Regular and irregular shapes will work some of the time.  

General conclusions: It seems that no matter how many flowers, as long as they are not collinear, there is a 

possible place for the sprinkler as long as they are arranged a certain way. Since the flowers are already 

planted, the conclusion for Leslie would be that there will not always be a place where all flowers are watered 

equally after 3. 

 

 



Evaluation: 

This problem was interesting to me because of the differing number of flowers. I liked that I was able to use 

Geogebra to find solutions, it saved a lot of time. I am still not sure about a general rule or pattern for where to 

put the sprinkler but I do have a method to find the location. I think this was interesting enough to hold my 

attention and the right amount of challenge.  

 

Self Assessment: 

I believe I had a strong start to this POW. For 2 and 3 flowers I was able to find a ‘rule’. If I would have spent 

more time with 4 and 5 flowers I maybe could have found a pattern. I think I showed my process well with 

words and diagrams and overall I am happy with my write up.  


