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UMTYMP Geometry Day 12 

Chapter 14 3D Geometry

Chapter 15 Curved Surfaces 

Find your assigned seats today! 

Then work on your big circle problem from 
last week. 
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So far in this book we’ve confined ourselves 
to zero dimensions (points), one dimension 
(lines and line segments), or two dimensions 
(basically everything else in the book). 
However, we all know the world around us 
seems three-dimensional — that in addition 
to left and right, and forwards and 
backwards, there’s up and down.
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A plane is a "flat" two dimensional surface 
that extends forever.  

Collinear points: two or more points on 
the same line

Coplanar points:  

Given two points, how many different planes pass 
through the two points?

Given three points, is it always possible to find a 
plane that passes through all three points?

Given any four points, is it always possible to find 
a plane that passes through all four points?  
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Given two points, how many different planes pass 
through the two points?

If we only have two points, we can find a line 
through them, but there are infinitely may planes 
that can pass through that line (and therefore the 
two initial points) 

Given three points, is it always possible to find a 
plane that passes through all three points?

With three (or more) collinear points, we can still 
find infinitely many planes that pass through all 
three (since they are on a line...) but if the points 
are NOT collinear, then we have a triangle. The 
plane of that triangle is unique.  
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Given any four points, is it always possible to find 
a plane that passes through all four points?

While any three points are coplanar, it is easy to 
find a set of four points that are noncoplanar. 
Three vertices of a triangle and a point NOT in the 
plane of the triangle give us an example in which 
no plane passes through all four points.   

When two lines intersect, their intersection is a 
point.  What happens when two planes 
intersect? 

Is it possible for planes 
to never intersect? 

Can there be a line and 
a plane that never 
intersect? 
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Remember that two lines are // if they are in 
the same plane but do not intersect. Can two 
lines in space be such that they are not // but 
do not intersect? 

We call these skew lines. 

Given any two intersecting lines, is there always 
a plane that contains both lines? 
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Prisms: Two congruent, parallel polygon bases 
with quadrilateral faces.  (AKA a polyhedron) 

Figure 14.1 shows some prisms. The first is a right regular 
pentagonal prism because the base is a regular pentagon and 
the segments connecting the bases are perpendicular to the 
bases. The second is a hexagonal prism because the bases are 
hexagons (note that we don’t call this one a ‘right hexagonal 
prism’). The third has parallelograms as its bases, as well as all 
its sides. Such a prism is given the special name parallelepiped. 
As one last bit of vocabulary, if there’s a ‘regular’ in the 
description of a prism, it means the base is a regular polygon. 
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Perimeter:

Area:

Volume:

Surface Area:

Lateral Surface Area: 

At your tables, work on these questions. 
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My son is on a winter travel baseball team. He needs to pack 
his bats in his suitcase.  If his suitcase is 12" deep, 18" wide and 
26" tall, what is the longest bat that can fit? 

If his bat is 32", will it fit or do I need to get him a new 
suitcase? 

 

We call this a "space diagonal."  
Why does it work? 
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Be careful... 
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At your tables, work on these questions. 

Pyramids: Polygon base with triangular faces that meet at a 
point. (apex)

As with prisms, a pyramid is ‘regular’ if its base is a regular 
polygon. A regular pyramid is ‘right’ if the center of the base 
is the foot of the altitude from the apex to the base (i.e., the 
apex is directly ‘over’ the center of the base). 
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Usually when we speak of a pyramid, we 
mean a right pyramid. The height of a 
pyramid is the distance from the apex to 
the base. For right regular pyramids, we 
also define a slant height, which is the 
distance from the apex to a side of the 
base. For example, at left, AG is the height 
and AF is the slant height of the pyramid.
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Platonic Solids:

Name Face Type # of Faces # of Edges # of Vertices

Tetrahedron
Cube
Octahedron
Dodecahedron
Icosahedron
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Is there a connection between the three? 

Chapter 14 Summary:
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The definition of a prism was "parallel polygon bases with 
rectangular faces."  What happens when the base ISN'T a 
polygon? 

We have cylinders! 

The radius of the base is the radius of the cylinder. OO' is the 
height/axis of the cylinder. 
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In your groups...

In your groups...
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A pyramid with a circular base is a ... cone!  

The figure on the right shows a right circular 
cone. The point A at the tip of the cone is the 
vertex of the cone and the distance from the 
vertex to the base is the height. The line 
connecting the vertex to the center of the base 
is the axis of the cone. The radius of the base is 
considered the radius of the cone, and for right 
circular cones, the distance from the vertex to a 
point on the circumference of the base is the 
slant height
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In your groups...
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In your groups...
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In your groups...
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Just as a circle is the set of all points in a plane that are the 
same distance from a given point, a sphere is the set of all 
points in space that are equidistant from a given point. 

How do you keep these formulas straight? (pun intended! ;-)  )



Butler UMTYMP Day 12 Nov 23 Chapter 14 3D Geometry 15 Curved Surfaces.notebookNovember 23, 2021

PLEASE carefully read through the proof of this in question 
15.10 in your book. 

A cross-section of a sphere that has the center of the sphere as 
its center is sometimes called a great circle of the sphere.
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