“2-D from 3-D”
Lesson Plan
Adapted from “A Plane Intersecting a Cube” and “A Plane Intersecting a Triangular Pyramid”, Jack Gittenger


Iowa Core:  7.G.3.  Describe the two-dimensional figures that result from slicing three-dimensional figures, as in plane sections of right rectangular prisms and right rectangular pyramids. 

Estimated Time:   30 - 40 minutes

Pre-requisite Knowledge:  Experience with right rectangular prisms, right rectangular pyramids, cubes, triangular pyramids, and planes.
 
Materials needed with technology:  Geogebra 5.0, student handouts

Van Hiele Level:  Informal Deduction

SMPs:   1, 3, 5

These two activities are lessons written specifically for Geogebra by Jack Gittenger,  https://sites.google.com/site/geogebraiowa/a-laboratory-guide-for-elementary-geometry-using-geogebra/3d-shapes-and-intersecting-planes

The two activities are:
· 3_plane through triangular pyramid:  Experiment and observe shapes created by intersecting a plane and a triangular pyramid.
· 4_plane through a cube:  Experiment and observe shapes created by intersecting a plane and a prism -- a cube.

The student activities are available separately at the above site, along with the Geogebra activities.  The activities have also been adapted in the document, “2-D from 3-D” Handout.  

Launch

[bookmark: _GoBack]Present students with a cube, a right rectangular prism, a right rectangular pyramid, and a triangular pyramid shape.  Pass them around or let students look at them or handle them as needed.  Have some volunteers describe the attributes of each figure (faces, vertices, edges, etc.).

Then ask them the following questions:

“If I were to slice through one of these with a knife and cut it into 2 parts, what 2-d shape would we see on the two parts that used to be connected?”  

“Would it make a difference the way that I made the cut?”

“What concerns do you have about doing this activity without being able to cut the 3-d figure apart?”

Explore

The students will experiment slicing a cube and a triangular pyramid using Geogebra activities.  A few alterations have been made for the student handout from the original activities.  

Summarize

After the explorations, discuss the following questions with the entire class:

· Using the “Cube” program, describe some of the 2-d figures you found.  Can you describe how the plane intersected the cube?

· What other, if any, 2-d figures could have been created with a right rectangular prism that is not a cube?  Explain the cut you would make.

· Using the “Pyramid” program, describe some of the 2-d figures you found.  Can you describe how the plane intersected the pyramid?

· What other, if any, 2-d figures could have been created with a right rectangular pyramid?  Explain the cut you would make.

· There are other 3-d figures that we could slice.  What figure can you suggest to the class and what 2-d figure do you think the slice would make?


“


2


-


D from 3


-


D


”


 


Lesson Plan


 


Adapted from “A Plane Intersecting a Cube” and “A Plane Intersecting a Triangular Pyramid”, Jack 


Gittenger


 


 


 


Iowa Core:  


7.G.3


.


  


Describe the two


-


dimensional figures that result from slicing three


-


dimensional figures, as in plane sections of right rectangular prisms and right 


rectangular pyramids. 


 


 


Estimated Time:


   


30 


-


 


40 minutes


 


 


Pre


-


requisite Knowledge:  


Experience with right r


ectangular prisms, right rectangular 


pyramids, 


cubes, triangular pyramids, 


and planes.


 


 


 


Materials needed with technology:  


Geogebra 5.0, student handouts


 


 


Van Hiele Level: 


 


Informal Deduction


 


 


SMPs:


   


1, 3, 5


 


 


These two activities are lessons written spec


ifically for Geogebra by Jack Gittenger,  


https://sites.google.com/site/geogebraiowa/a


-


laboratory


-


guide


-


f


or


-


elementary


-


geometry


-


using


-


geogebra/3d


-


shapes


-


and


-


intersecting


-


planes


 


 


The two activities are:


 


·


 


3_plane through triangular pyramid:  Experiment and observe shapes 


created by intersecting a plane and a triangular pyramid.


 


·


 


4_plane through a cube:  


Experiment and observe shapes created by 


intersecting a plane and a prism 


--


 


a cube.


 


 


The 


student activities are available separately at the above site, along with the 


Geogebra activities.  The activities have also been 


adapted 


in the document, “2


-


D from 


3


-


D


”


 


Handout.  


 


 


Launch


 


 


Present students with a cube


, a right rectangular pri


sm, a right rectangular pyramid


, and 


a triangular pyramid shape.  Pass them around or let students 


look at them or handle 


them as needed.  Have some volunteers describe the 


attributes of each figure (faces, 


vertices, edges, etc.).


 


 


Then ask them the following questions:


 


 


“If I were to slice through 


one of these


 


with a knife and cut it into 2 parts, what 


2


-


d 


shape 


would we see on the two parts that used to be connected?”  


 




“ 2 - D from 3 - D ”   Lesson Plan   Adapted from “A Plane Intersecting a Cube” and “A Plane Intersecting a Triangular Pyramid”, Jack  Gittenger       Iowa Core:   7.G.3 .    Describe the two - dimensional figures that result from slicing three - dimensional figures, as in plane sections of right rectangular prisms and right  rectangular pyramids.      Estimated Time:     30  -   40 minutes     Pre - requisite Knowledge:   Experience with right r ectangular prisms, right rectangular  pyramids,  cubes, triangular pyramids,  and planes.       Materials needed with technology:   Geogebra 5.0, student handouts     Van Hiele Level:    Informal Deduction     SMPs:     1, 3, 5     These two activities are lessons written spec ifically for Geogebra by Jack Gittenger,   https://sites.google.com/site/geogebraiowa/a - laboratory - guide - f or - elementary - geometry - using - geogebra/3d - shapes - and - intersecting - planes     The two activities are:      3_plane through triangular pyramid:  Experiment and observe shapes  created by intersecting a plane and a triangular pyramid.      4_plane through a cube:   Experiment and observe shapes created by  intersecting a plane and a prism  --   a cube.     The  student activities are available separately at the above site, along with the  Geogebra activities.  The activities have also been  adapted  in the document, “2 - D from  3 - D ”   Handout.       Launch     Present students with a cube , a right rectangular pri sm, a right rectangular pyramid , and  a triangular pyramid shape.  Pass them around or let students  look at them or handle  them as needed.  Have some volunteers describe the  attributes of each figure (faces,  vertices, edges, etc.).     Then ask them the following questions:     “If I were to slice through  one of these   with a knife and cut it into 2 parts, what  2 - d  shape  would we see on the two parts that used to be connected?”    

