Draw and Classify
3-Dimensional Figures

Identify various three-dimensional figures.

Three-dimensional figures, or solids, have length,
width, and height.

A flat surface of a solid is a face.
An edge is where two faces meet, and
a vertex is where three or more edges meet.

The face that is used to classify a solid is a base.

The surfaces of a three-dimensional figure
determine the type of solid it is. A polyhedron
is a three-dimensional figure whose
surfaces, or faces, are all polygons. Prisms
and pyramids are two types of polyhedrons.

Vocabulary
face pyramid
edge lateral surface
vertex cylinder
base cone
polyhedron sphere
prism hemisphere

Prisms

A prism is a polyhedron that has two
parallel congruent bases. The bases can
be any polygon. The other faces are
parallelograms. Vertex

2 bases

Edge

Pyramids

A cube is a special prism whose faces are all
congruent squares.

A pyramid is a polyhedron that has one
base. The base can any polygon. The
other faces are triangles.
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A regular tetrahedron is a special pyramid whose
faces are all congruent equilateral triangles.




Naming 3-D Figures

base prism or pyramid

Prisms and polygons are named by the
shapes of their bases.

Polygons are classified by the number of sides
and angles they have.

Triangle Quadrilateral Pentagon Hexagon
3 sides 4 sides 5 sides 6 sides
3 angles 4 angles 5 angles 6 angles
Heptagon Octagon Nonagon Decagon
7 sides 8 sides 9 sides 10 sides
7 angles 8 angles 9 angles 10 angles

Additional Example 1A: Naming Prisms and Pyramids

Identify the base or bases of the solid. Then
name the solid.

A.

There are two bases, and they are
both octagons.

The other faces are parallelograms.

The figure is an octagonal prism.

Additional Example 1B: Naming Prisms and Pyramids

Identify the base or bases of the solid. Then
name the solid.

There is one base, and it is a
pentagon.

I The other faces are triangles.

The figure is a pentagonal pyramid.

Try This: Example 1A

Identify the base or bases of the solid. Then
name the solid.

A.

There are two bases and they are
both triangles.

The other faces are parallelograms.

The figure is a triangular prism.




Try This: Example 1B

Identify the base or bases of the solid. Then
name the solid.

All faces are congruent squares.
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The figure is a cube.

Other three-dimensional figures include cylinders,
cones, and spheres. These figures are different
from polyhedrons because they each have a curved
surface and their bases are not polygons.

The curved surface of a cylinder or a cone is
called a lateral surface.

2 bases

A cylinder has two
parallel, congruent
circular bases
connected by a lateral

rface.
su € Lateral surface

A cone has one circular

base and a lateral surface. 1base | io- curface
The lateral surface of a Vs

cone comes to a point ’«Vertex
called its vertex.

A sphere has only one

surface, which is curved,

and has no base. All of the a
points on the surface are the </
same distance from the center

of the sphere.

A plane that intersects a Top hemisphere
sphere through its &
center divides the
sphere into two halves,
or hemispheres.

™~ )
Bottom hemisphere

Additional Example 2A: Identifying Combinations of
Solids

Tell what solids make up each figure.

A.
/ —— The figure is made up of
/i a rectangular pyramid

AR and a rectangular
prism.

Additional Example 2B: Identifying Combinations of
Solids

Tell what solids make up each figure.

The figure is made up
of a hemisphere and
a cone.




Try This: Example 2A
Tell what solids make up each figure.

A.

—_— /\ The figure is made up of a

cone and a cylinder.
@

Try This: Example 2B

Tell what solids make up each figure.

The figure is made
up of a cylinder
and a hemisphere.

Faces, Edges, Vertices
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Cylinder Rectangular Triangular Cube

Draw and identify the parts of three-
dimensional figures.

Prism Prism
Vocabulary
face
edge
vertex
perspective

vanishing point
horizon line

Three-dimensional figures have faces, edges,
and vertices.

Aface is a flat surface,
an edge is where two faces meet, and
a vertex is where three or more edges meet.




Vertex
E
/ dge
Face

Isometric dot paper can be used to draw three-
dimensional figures.
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Additional Example 1: Drawing a Rectangular
Box

Use isometric dot paper to sketch a rectangular box that is
5 units long, 3 units deep and 2 units tall.

Step 1: Lightly draw the edges of the bottom face. It will
look like a parallelogram. 3 units by 5 units

Step 2: Lightly draw the vertical line segments from the
vertices of the base. 2 units high

Step 3: Lightly draw the top face by connecting the
vertical lines to form a parallelogram. 3 units by 5
units

Step 4: Darken the lines. Use solid lines for the edges that
are visible and dashed lines for the edges that are
hidden.

Use isometric dot paper to sketch a rectangular box that is
5 units long, 3 units deep and 2 units tall.

Additional Example 1: Continued

Use isometric dot paper to sketch a rectangular box that
is 5 units long, 3 units deep and 2 units tall.
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Try This: Example 1

Use isometric dot paper to sketch a rectangular box that
is 4 units long, 2 units deep, and 3 units tall.

Try This: Example 1 Continued

Step 1: Lightly draw the edges of the bottom face. It will look
like a parallelogram. 2 units by 4 units




Try This: Example 1 Continued

Step 2: Lightly draw the vertical line segments from the
vertices of the base. 3 units high

Try This: Example 1 Continued

Step 3: Lightly draw the top face by connecting the vertical
lines to form a parallelogram.
2 units by 4 units

Try This: Example 1 Continued

Step 4: Darken the lines. Use solid lines for the edges that
are visible and dashed lines for the edges that are hidden.

Perspective is a technique used to make drawings of three-
dimensional objects appear to have depth and distance. In
one-point perspective drawings, there is one vanishing

point.
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Additional Example 2: Sketching a One Point
Perspective Drawing

Sketch a one-point perspective drawing of a cube.
v
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Step 1: Draw a square. This will be the
front face. Label the vertices A through D.

A
Step 2: Mark a vanishing point V above your
square, and draw a dashed line from each vertex
to V.
p Step 3: Choose a point G on BV and draw a smaller square
D € thathas G as one of its vertices.

Step 4: Darken the visible edges, and draw dashed segments for the hidden
edges. Erase the vanishing point and the lines connecting it to the vertices.

Additional Example 2: Sketching a One Point
Perspective Drawing

Sketch a one-point perspective drawing of a cube.

Step 1: Draw a square. This will be the
front face. Label the vertices A through D.

! Step 2: Mark a vanishing point V above your
! square, and draw a dashed line from each vertex
| to V.

~ Step 3: Choose a point G on BV and draw a smaller square
that has G as one of its vertices.

Step 4: Darken the visible edges, and draw dashed segments for the hidden
edges. Erase the vanishing point and the lines connecting it to the vertices.




