
Geometry
Chapter 2.1 Real Numbers and Number 

Lines
Objectives:
• Learn and use the distance formula between two points.

There are many different types of numbers.  Numbers can be grouped based on their 
common properties.

Whole numbers are the set of numbers that include zero and the natural 
numbers, or the counting numbers.

Integers are the set of numbers that include zero and the positive and negative 
“whole” numbers.

Rational numbers are the numbers that can be expressed as a fraction or a 
decimal.

Decimal numbers can be terminating or nonterminating.

Irrational numbers are nonterminating decimal numbers that do not repeat.

Real numbers include all the rational and irrational numbers.

Postulate 2-1: each real number corresponds to exactly on point on the number line.  
Each point on the number line corresponds to exactly one real number.



Geometry
Chapter 2.1 Real Numbers and Number 

Lines
Objectives:
• Learn and use the distance formula between two points.

The number that corresponds to a point on the number line is called the coordinate
of the point. The point zero is called the origin. Recall graphing points on the 
coordinate plane in Algebra I.

The distance between any two points can be found by using the Distance Postulate 
and the Ruler Postulate.

Postulate 2-2:  For any two points on a line and a given unit of measure, there is a 
unique positive real number called the measure of the distance between the two 
points.

Postulate 2-3:  Points on a line are paired with real numbers coordinates, and the 
measure of the distance between the two points is the positive difference of the 
corresponding numbers or coordinates.

Notice that both postulates state that distance is positive.  You can not travel a 
negative distance.  A negative is only the direction from the starting point, not 
the distance travelled. We can use the absolute value symbols for distance.

Bookwork: page 55, problems 11-31.



Geometry
Chapter 2.2 Segments and Properties of 

Real Numbers
Objectives:
• Learn and use properties of equality for real numbers.

Given three collinear points, one point is always ‘between’ the other two points.

This ‘betweenness’ of collinear points can be defined in terms of distance.

Definition of Betweenness: Point R is between points P and Q if and only if R, P, and 
Q are collinear and PR + RQ = PQ.

P R Q

It is important to note that ‘if and only if’ statements mean that both the statement 
and its converse are true.  Statements that include this phrase are called 
biconditionals.

Unless stated otherwise, betweenness and collinearity of points may be assumed if they 
are given in a figure.



Geometry
Chapter 2.2 Segments and Properties of 

Real Numbers
Objectives:
• Learn and use properties of equality for real numbers.

Betweenness leads to our properties of equality for real numbers.

Reflexive Property: for any number a;  a = a.

Symmetric Property:  for any numbers a and b, if a = b, then b = a.

Transitive Property:  for any numbers a, b, and c, if a = b and b = c, then a = c.

Additive and Subtractive Properties:  for numbers a, b, and c, if a = b, then a + c = b + c 
and a – c = b – c .

Multiplication and Division Properties:  for numbers a, b, and c, if a = b, then a ∙ c = b ∙ c 

and if c ≠ 0, then 
𝑎

𝑐
=

𝑏

𝑐
.

Substitution Property: for numbers a and b, if a = b, then a may be replaced by b in any 
equation.



Geometry
Chapter 2.3 Congruent Segments

Objectives:
• Define what congruency means 

Two segments that have the same length are called congruent segments.

Definition of Congruent Segments: two segments are congruent if and only if they 
have the same length..

The symbol for congruency is ≅. If we state that AB ≅ BC, then we could state AB = BC.

Congruence is very much related to equality. Therefore, like the properties of 
equality, there are properties of congruence. These statements are called 
theorems. Theorems are statements that can be justified by using logical 
reasoning.



Geometry
Chapter 2.3 Congruent Segments

Objectives:
• Define what congruency means 

Theorem 2-1: Congruence of segments is reflexive.      AB ≅ AB

Theorem 2-2: Congruence of segments is symmetric.      If AB ≅ CD, then CD ≅ AB

Theorem 2-3: Congruence of segments is transitive.      If AB ≅ CD and CD ≅ EF, then 
AB ≅ EF.

For every segment, there is a unique point called the midpoint of that segment.

The midpoint separates the segment into two segments of equal length. By definition 
of congruent segments, these two smaller segments must also be congruent.

Definition of Midpoint: a point M is the midpoint of segment ST if and only if M is 
between S and T and SM = MT.

If this true, how can we travel from point A to point B if we must always travel through 
the midpoint?

Thank you Rene Descartes



Geometry
Chapter 2.3 Congruent Segments

Objectives:
• Define what congruency means 

To bisect something means to separate it into two congruent parts. A midpoint 
bisects a segment does it not?

For that matter, a point, a line, ray, segment, or a plane can bisect a segment,

Lets look at the Hands-on-Geometry exercise on page 65.

Using a compass, we can draw a segment bisector.

Bookwork: page 66, problems 8-23.



Geometry
Chapter 2.4 The Coordinate Plane

Objectives:
• Graph ordered pairs on the coordinate plane. 

In coordinate geometry, a grid is used to locate points. The grid is a plane called the 
coordinate plane.

What this is really stating is that the equation for a vertical line is x = a and the equation 
for a horizontal line is y = b.

Two axes, the x-axis and the y-axis, separate the plane into four quadrants. Recall 
from  Algebra I the numbering of the four quadrants.

An ordered pair consisting of an x-coordinate and an y-coordinate allow us to locate 
a point on the plane, (-2, -5); where -2 is the x-coordinate and -5 is the y-coordinate.

Locating the ordered pair on the plane is called graphing the ordered pair.

Postulate 2-4: Completeness Property for points in the Plane; each point in a 
coordinate plane corresponds to exactly one pair of real numbers.  Each ordered pair 
corresponds to exactly one point in a coordinate plane.

Theorem 2-4: if a and b are real numbers, a vertical line contains all points (x, y) such 
that x = a and a horizontal line contains all points (x, y) such that y = b.

Bookwork: page 71, problems 15-37



Geometry
Chapter 2.5 Midpoints

Objectives:
• Graph ordered pairs on the coordinate plane. 

As we have discussed, the midpoint of a segment bisects the segment onto two 
smaller congruent segments.

If we were to find the midpoint between -7 and 5, we could graph the points and 
count to find the midpoint, or we could add the coordinates together and divide by 
two to find the midpoint.

Theorem 2-5 The Midpoint Formula for a Number Line: on a number line, the 
coordinate of the midpoint of a segment whose endpoints have coordinates a and b is 
𝑎+𝑏

2
.

Theorem 2-6 The Midpoint Formula for a Coordinate Plane: on a coordinate plane, the 
coordinates of the midpoint of a segment whose endpoints have coordinates 

(𝑥1, 𝑦1) and (𝑥2, 𝑦2) are (
𝑥1+ 𝑥2

2
,
𝑦2+ 𝑦2

2
) .

Bookwork: page 80; problems 14-34


