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Background  

 Liberal arts college with 1600 students 

 24 students per class 

 Math and physics majors and minors 

 Stewart’s Multivariable Calculus 

 Reading before class, short intro lecture (2nd class 

period) 

 

 



The desktop 3-D coordinate system 



Directions to build 

 Divide the class into groups of two to three students 

each.  Give each group folders, multicolor sheets of 

paper, and sticky dots.  

  

 1.  Label the x-axis, y-axis, and z-axis on your folders.   

Use the ruler on the side of the paper to help you.   

    The example at the front of the room can guide you.   

 

 2.  Label the xy-plane, the yz-plane, and the xz-plane.   

 



Establish a foundation 

 3.  Use the dots to identify the following points on your planes:   

 

                     A=(4,2,0),    B=(3,0,4),    C=(0,3,2),     

 

 4.  Where would the following points be?   

 

                     D=(5, 3, 8),  E=(2, 6, -5), F=(-3, 6, -9) 

 

 What is the projection of point D onto the xy-plane?  ______ 

 

 What is the projection of point D onto the yz-plane?  ______ 

 



Points and Projections of Points 



Building the concepts 

 Using sheets of paper, create the surfaces or regions 
formed by the following equalities;  take photos or 
sketch graphs to help you visualize.        

 

 (i)   𝑥 = 4    (iv) 𝑧 = 𝑦 − 8 

   

 (ii)  𝑧 = −6   (v)      𝑦2 + 𝑧2 = 36 

   

 (iii)  𝑥 + 𝑦 = 6   (vi)     𝑦 =
1

3
𝑥2 

 



Equations in 3-D 



Increasing the difficulty level 

 Using sheets of paper, visualize the surfaces or regions 
formed by the following inequalities:  take photos or sketch 
graphs to help you visualize.    

 Hint:  If a variable is missing, remember that it can take on 
any value.   

 Hint 2:  If you are having problems visualizing the region, 
try plotting a few points by setting one or more variables to 
zero and looking at what values the other variable can take.     

   

 (i)  𝑦 ≤ 5    (iii)  1 < 𝑥2 + 𝑦2 < 36 

   

 (ii)  𝑥 + 𝑧 ≥ 7   (iv)   𝑥2 + 𝑦2 + 𝑧2 ≤ 25 

 



Discussions abound! 



Results 

 Improves the students’ ability to visualize 3-D 

functions 

 Will use the 3-D system later in class  

 Encouraged to use the 3-D system with homework  

 Follow up throughout the semester with examples 

using the 3-D system and playdoh to create 

surfaces 



Want more info?  

 

Charlotte Knotts-Zides  

Wofford College  

knottszidesca@wofford.edu 

webs.wofford.edu/knottszidesca  

(Assignment available here) 

 

Questions? 

mailto:knottszidesca@wofford.edu

