
Lesson 27 Points, Lines, Rays, and Line Segments
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Geometry is the measure of the earth. "Geo" means earth and "metry" means measure. To

measure the earth we need to break it into smaller, more manageable pieces. The smallest unit of measure
is an imaginary piece, called a point. It has no measurable size, only position or location. We can't
measure its width or length, so it has no dimensions, or is zero dimensional. To show something that is so
small you can't really see it, we draw a dot. The dot is the "graph" of the point. It represents the point.
We label it with a capital or uppercase letter. In Figure 1 we call it point A.

Figure 1 A Point A
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Using the point as the building block, consider a lot of connected points. A line is defined as an

infinite (00) number of connected points. It can be curved or straight. For our purposes, when we refer to a
line, it will be straight, unless mentioned otherwise. Since it is as wide as a point, it has no width. But it
does have one dimension, which is length, so it is one dimensional. A line is drawn or "graphed" with
arrows at both ends to show that it goes on indefinitely or infinitely. It helps me to visualize a laser beam
as a line. It is very, very thin, but goes on and on. By our definition, it is as thin as a point but very long.

To label a line, use a lower case letter, or choose two points (represented with uppercase letters) in--the line. Figure 2 we call "line m" and Figure 3 "line OR" or OR. In Figure 3 the order of the points is not--important. It could also be named "line RO" or RO.

Figure 2 m
Line m••••

Figure 3 o Line OR or ORR••••

A.my: is often referred to as one-half of a line. It has a specific starting point at one end called the

endpoint, or origin, and then proceeds infinitely in the other direction. Think of it as a flashlight or powerful ray
that starts at one point and goes on and on in one direction. A line goes on in both directions so it has arrows-on both ends. A ray only has an arrow on one end. Figure 4 is labeled as BC and read as "ray BC". When
you label a ray, the order of the points is very important. The first letter is always the origin or starting point.
In our illustration, it is the flashlight, or ray gun!

Figure 4 B Ce-------------------I~~ Ray Be

A line segment is a finite, or measurable, piece of a line. It is not infinite. It proceeds from a starting

point to a stopping point. These two points are appropriately called endpoints. It has a specific length.
Figure 5 is labeled as LH and read as "line segment LH"or "segment LH".(The order of the letters is not
important.)

Figure 5 L_-------------___.H Line Segment LH
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Les on 28 Planes & Symbols
A plane is an infinite number of connected lines lying in the same flat surface. A plane has length and

width, so it has two dimensions. It can be curved as in a rolled up piece of paper, but for our purposes it will
be flat. Think of it as a floor, or as a tabletop. It is long and wide and keeps going like a line in those two
directions. But it is flatter than a pancake. It is thinner than a piece of paper, because it is just as thin as a
line, which is as thin as a point. We use a picture of a parallelogram to represent it and label it with a
lowercase or small letter. In Figure 1, the plane is referred to as "plane b".

Figure 1
b

Plane b

Most of our attention will refer to flat, two dimensional shapes that lie in a plane. This is called plane
geometry. Three dimensional geometry, with length, width, and height (or depth), pertaining to space and
solids, is called space or solid geometry. This applies to volume, as of a cube, cylinder, pyramid, cone, or
sphere, all of which will be covered later.

To recap the lessons on geometry so far, consider that we operate in a three dimensional place called
space. The room you are in has length, width, and height. There are three dimensions. Look at Figure 2 and
notice how we have progressed from no dimensions, a point, to 1 dimension, a line, to two dimensions, a
plane, and finally to 3 dimensions.

Figure 2 point • a dimensions

line ••• • 1 dimensions
...••

plane LJ 2 dimensions

space ED 3 dimensions

Symbols When speaking of two shapes being exactly the same, we say they are congruent (<=). The

symbol comes from putting ~ and = together. -,» by itself means similar or the same shape, but not exactly
the same size. Two squares have exactly the same shape, but may have different measurements, and are
said to be similar. Consider a house, and a picture of a house. They have the same shape, but are not the
exact size, so they are similar. The equal sign "=" means exactly the same length, or equal, and is used if
two line segments are the same measurable length. Putting them together means exactly the same shape
and size, which gives us congruent (<=). Use the equal sign for measurable objects with the same measure.
Choose the congruent sign for objects that have the same shape and size.

Figure 3 Similar

Equal

Congruent

For shapes

For numbers

For shapes
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Lesson 29 Angles

If two lines intersect, the opening, or space between the lines, is referred to as an angle. In Figure 1

there are four angles shown by the arcs. These are named t, 2, 3, and 4.

Figure 1

In Figure 2 we are focusing on just one angle, made up by drawing two rays with the same endpoint.
This endpoint, or origin, is called the vertex (the plural of vertex is vertices).

Figure 2
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The rays are DE and DF. The angle is labeled with either a number as in Figure 1, or a lowercase
Greek letter as in Figure 2. We'll call this figure La ("angle alpha"). Another way to identify this angle is by
picking one point on each ray and the vertex, either LEDF or LFDE. Notice the point labeling the vertex is
always in the middle.

A right angle has a measure of 900• It is the angle used most often. When the two rays or line

segments have a measure of 900, they form a right angle or square corner as in Figure 3. Notice that it doesn't
matter where the angle is, only that its measure is 900• Usually a box is used to represent the right angle.
There are 3600 in a circle. A right angle is thus 1/4 of a circle. See Figure 4.
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Figure 4
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Lesson 30 Types of Angles

Figure 2
o

An acute angle is more than 0°, but less then 90°. Most of the angles you see are acute angles.
Since they are small angles, it helps me to remember the name by thinking of "cute". Figure 1 has two acute
angles.

Figure 1
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An obtuse angle is larger than 90° and less than 180°. See Figure 2.

90° < obtuse < 1800
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A straight angle is a lesser known angle, and is difficult to think of as an angle. It has a measure of 180°.
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Figure 3

You sometimes hear of a car that skidded on ice and did a "one eighty", meaning it was going in one
direction and then spun around so it was pointing in the opposite direction. This comes from the fact that it
spun 180°. Figure 4 is a top view of this skid.

Figure 4
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