Geometry	Chapter 13
Lesson 13-5

Example 1  Graph a Rectangular Solid
Graph a rectangular solid that has A(-3, 4, -2) and the origin as vertices. Label the coordinates of each vertex.
Plot the x-coordinate first. Draw a segment	file_0.png
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from the origin 3 units in the negative direction.
	To plot the y-coordinate, draw a segment 4 units
in the positive direction. 
Next, to plot the z-coordinate, draw a segment
2 units long in the negative direction.
Label the coordinate A.
Draw the rectangular prism and label each vertex.


Example 2  Distance and Midpoint Formulas in Space
a.	Determine the distance between R(-3, 1, -2) and S(1, -3, -6).
	RS	= x2 - x1)2 + (y2 - y1)2 + (z2 - z1)2)	Distance Formula in Space
		= 2 + [1 - (-3)]2 + [-2 - (-6)]2)	Substitution
		= or 4	Simplify.

b. Determine the coordinates of the midpoint M offile_2.unknown
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.
	M	= ( x1 + x2,2), y1 + y2,2), z1 + z2,2) )	Midpoint Formula in Space
		= ( , , (-6),2) )	Substitution
		= (-1, -1, -4)	Simplify.



Example 3  Translating a Solid
FLOOR PLANS  Miguel’s office is on the ground floor of an office building. It is 18 feet long, 21 feet wide, and 9 feet tall. Directly below his office is a storeroom of exactly the same dimensions.  The space between the ground floor and the basement ceiling is 3 feet.  Write the coordinates of the vertices of the storeroom.
Explore	Since Miguel’s office is a rectangular prism on the first floor, use positive values for x, y, and z. Write the coordinates of each corner. The points for the 
z-coordinates of the vertices of the office will drop 3 feet for the gap between floors and 9 more feet for the height of the room for a total of 12 feet for the basement storeroom. 

Plan	Use a translation equation (x, y, z) file_3.unknown
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 (x, y, z - 12) to find the coordinates of each vertex of the rectangular prism that represents the storeroom.

Solve

Coordinates 
of the vertices, 
(x, y, z)
Preimage
Translated coordinates, 
(x, y, z - 12)
Image
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A(0, 21, 9)
A'(0, 21, -3)



B(18, 21, 9)
B'(18, 21, -3)



C(18, 0, 9)
C'(18, 0, -3)



D(0, 0, 9)
D'(0, 0, -3)



E(18, 0, 0)
E'(18, 0, -12)



F(0, 0, 0)
F'(0, 0, -12)



G(0, 21, 0)
G'(0, 21, -12)



H(18, 21, 0)
H'(18, 21, -12)


Check	Check that the distance between corresponding vertices is 12 feet.



Example 4  Reflections in Space
Reflect the rectangular prism in the xz-plane.  
Graph the image under the reflection.
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Use the grid to find the corresponding point
for each vertex so that the vertices of the
image will be equidistant for the xz-plane.

A(0, -2, 0)    A(0, 2, 0)  

B(0, -6, 0)    B(0, 6, 0)  	

C(4, -6, 0)    C(4, 6, 0)  
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D(4, -2, 0)    D(4, 2, 0)  

E(0, -2, 2)    E(0, 2, 2)  

F(0, -6, 2)    F(0, 6, 2)  

G(4, -6, 2)    G(4, 6, 2)  

H(4, -2, 2)    H(4, 2, 2)  

Plot the coordinates of the vertices of the 
image.  The x- and z-coordinates remain
the same, and the y-coordinates are
opposites.  That is, (a, b, c)  (a, -b, c).


