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|. Introduction

Obj ectives. Theteacher understands:
Measurement as a process.
Geometries, in particular Euclidean geometry, as axiomatic systems.
The results, uses, and applications of Euclidean geometry.
Coordinate, transformational, and vector geometry and their connections.

Prerequisites. Algebral, Geometry, Algebrall, Pre-Caculus

Materials. Graph paper

Cdculator
Straight edge

Game Plan: Thisisintended primarily for use in capstone courses for pre-service
mathemeatics teachers.

Resour ces:

Ellen Mordand

Angelo State Universty
Ellen.Morel and@angel o.edu
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1. Activities

. A polyhedron isa3-dimengdond figure whose surfaces are made up of polygons. A netisa
2-dimensiond pattern that when folded forms a polyhedron. Draw a net for a square pyramid
whose base is 6 units on each side and whose dant height is 5 units. Also, find the latera
area, surface area, and volume of the pyramid. Follow these steps:

a. Nameadl of the 2-dimengond figures that will be part of the net. Also, give dimensons
for each. For example, if afigureisatriangle, give the base and height. (Hint: You
might need to use the Pythagorean Theorem to calculate the height of the triangles.)

b. On graph paper, draw the base of your net.

C. ldentify dl thefiguresthat will touch the base and sketch them adjacent to the Sdes of
the base. Be accurate on your graph!

d. Check to seeif you need to add any figures to your net.

Calculate the area of each facein your net.

Thelaterd area of aprism or pyramid is the sum of the areas of the faces that are not

bases. Cdculate the latera area of this pyramid by using your net.

The surface area of a polyhedron isthe sum of the areas of dl faces. Use your net to

caculate the surface area of this pyramid.

There are 7 different nets for a pyramid with a square base. Draw as many as you can.

Find the volume of the pyramid in cubic units.

If one unit isequd to three giglets, use dimensond andysisto find the laterad areaand

surface area of the pyramid in square giglets and the volume in cubic giglets.
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. A regular hexagond prism has bases with Sdes of 6 units. The height is 10 units. Using
graph paper, condtruct anet for thissolid. Then, caculate the laterd area of the prism, the
surface area of the prism, and the volume of the prism. Give exact answers. Show dl work.

. Creste anet for each of the following:
a aright cylinder

b. atetrahedron

c. adodecahedron

. A cross section isafigure formed by the intersection of a solid and aplane. For example, if
you cut straight through a sphere, the cross section isacircle. Describe each of the following
Cross sections.

aplaneisdrawn through aright circular cylinder pardld to the bases

aplaneisdrawn through aright circular cylinder perpendicular to the bases
aplaneisdrawn through aright circular cone paraléd to the base

aplaneisdrawn through aright circular cone perpendicular to the base through the apex
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. Conic sections can be obtained by drawing a plane through a double-napped right circular
cone (not through the vertex). Explain.
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6. A degenerate conic is obtained when the plane passes through the vertex of the double-
napped cone. Explain dl the degenerate cases.

7. When aplane and a sphere intersect in more than one point, the result isacircle. These
circlesare called in non-Euclidean geometry.

8. Anisometric drawing of a 3-dimensiona object shows a corner view of the object (three
gdes). A foundation drawing shows the base of the structure and the height of each part. An
orthographic drawing shows atop view, front view, and right-sde view of the structure.
Given thefallowing 3-dimensiona object,

sketch an isometric drawing, an orthographic drawing, and a foundation drawing.

9. Use Geometer Sketchpad to create an isometric grid (agrid in which each dot is equidistant
from the six dots closest to it) and draw a 3-D skyscraper. Now, draw an orthographic sketch
and afoundation drawing for your skyscraper.
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