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How We Teach It

Question
New for the 5th edition, each lesson starts with a clearly 
defined question and learning targets, which together help 
students focus on the lesson’s major concepts. Essential 
questions are introduced at the start of each chapter to guide 
thinking and instruction. 

Explain
Concise definitions and explanations followed by step-by-
step reasoning and examples teach key concepts with the 
goal of understanding, not rote memorization. This edition 
includes titled examples with references as well as vocabulary 
boxes before exercise sets. The Activities answer key and 
teacher edition have added step-by-step solutions to assist 
with instruction.

Practice
Exercise sets are carefully sequenced to build on the essential 
question, add to mathematical understanding, and shape a 
biblical worldview. Lessons also use cumulative reviews to 
build fluency and help with standardized testing preparation. 
STEM projects and interactive individual and group activities 
encourage students to engage with geometric concepts 
in real-world applications. Free internet-based geometry 
software provides a technology connection for students to 
explore geometric figures.

Assess
In addition to tests and quizzes, this edition has new Skill 
Check exercises that serve as formative assessments in each 
lesson. Assessment materials include 4 quarter exams and the 
option to create custom assessments.

Spark Higher-Level Thinking
Challenge your high school students to think critically 
about mathematics while exploring two- and three-
dimensional shapes. Geometry builds critical-thinking skills 
with a balanced approach, including traditional geometric 
proofs and modern, real-world mathematics problems. 
Students will use mechanical and digital tools to create 
figures, prove relationships between figures using modern 
and traditional geometry, calculate measurements, perform 
transformations, and work with trigonometric ratios. While 
working with geometric figures, students will learn the 
value of God’s design for reasoning, modeling, and ethics.

Geometry in HistorySTEM ActivitiesChapter Review

20 CHAPTER 1 Foundations of Geometry

GEOMETRY IN HISTORY  
NOT YOUR USUAL MATH CLUB (PART 1)

Italy, 529 BC
The sun was sinking in the west, and Philip felt 
pretty tired. He’d spent the whole day helping Ninon 
survey a plot of land outside Croton, a Greek- 
speaking city in southern Italy. Ninon could be 
grouchy and demanding at times, but Philip still felt 
proud that Ninon had accepted him as a student- 
apprentice three years ago. Widely regarded as one 
of the best geometers in Croton, Ninon rarely ac-
cepted students. Philip knew that with a lot of hard 
work he’d one day have a fine career as a geometer 
as well. That thought pleased him because he loved 
solving problems.
Every now and then, when Ninon felt less cranky 
than usual, he liked to talk about geometry and its 
history. Philip learned that geometry (“earth mea-
suring”) was used in Babylonia and Egypt at least 
1500 years earlier. Just like Philip and Ninon, these 
ancient cultures used geometry to solve everyday 
problems. For example, Egyptian geometers used 
it to establish land boundaries. Since the Nile River 
overflowed its banks every year, property bound-
aries had to be surveyed and reestablished regularly. 
The pharaoh charged rent based on the area of each 
plot, so surveyors helped keep everything fair.
Egyptian geometers had other problems to solve 
as well, such as calculating the volumes of food 
containers used in trade. And, of course, pyramid 
construction required all sorts of geometric tech-
niques to make sure that the pyramids turned out 
right. Philip didn’t want to think how the pharaoh, 
who claimed to be a god, would react if someone 
made an error in the calculations for his sacred 
burial place.
The Babylonians, Philip discovered, used geometry 
to solve problems involving circles and triangles. 
They also applied geometry to stargazing and calcu-
lating astronomical events. Like the Egyptians, they 
used it for construction since many of their kings 
were city builders. In fact, that’s where Ninon got 
his training. When he was a young man, he traveled 
almost two thousand miles to Babylon, where he 
studied under a famous geometer.

“I wish Melissa would hurry up,” Philip muttered 
to himself. “I’m starving!” His stomach rumbled in 
agreement. A few days ago, he’d agreed to go with 
Melissa, a casual friend, to visit a secret geometry 
club that she had recently joined. She claimed that 
these new friends of hers were doing things with 
geometry that had never been done before. Despite 
his hunger, Philip was curious. “And maybe,” he 
thought, “they’ll offer some snacks!”
“Hi, Philip!” a pleasant voice called. A rather attrac-
tive girl dressed all in white walked up to Philip and 
took his arm. “Let’s go. It’s this way.”

To be continued in Chapter 2.

DISCUSSION

 1. What does geometry mean?
 2.  List several ways that ancient Egyptians used 

geometry.
 3.  In ancient Egypt, the pharaoh claimed to be a 

god. How might he react if someone made an 
error in the calculations for his sacred burial 
place?

 4.  List several ways that ancient Babylonians used 
geometry.

①

②

1.  “earth measuring”
2.  to construct pyramids, to establish land bound-

aries, and to calculate the volumes of food 
containers used in trade

3.  Sample answer: The person who made the error 
might be banished from Egypt or sentenced to 
death.

4.  to construct cities, to solve problems involving 
circles and triangles, and to stargaze and calcu-
late astronomical events

223sTem ACTiViTy

DO PARALLEL LINES EXIST?
What type of plane is used in Euclidean geometry? Can other 
2-dimensional surfaces act as a plane? If you draw a line on a 
sphere or other curved surface, it is usually not straight and 
can even be a circle. And lines that appear to be parallel on 
these surfaces may intersect. Do these other surfaces even 
have parallel lines? In this STEM activity you will investigate  
Euclidean, spherical, and hyperbolic geometry and create 
models that represent each space.

218 CHAPTER 4 Congruent Triangles

CHAPTER REVIEW4
Key Concepts
Angles in Triangles [4.1]

• Triangles can be classified by
•  angle measures as equiangular, acute, right, or 

obtuse.
•  side lengths as scalene, isosceles, or equilateral.

•  The sum of the angle measures in any triangle 
is 180°.
•  The acute angles of a right triangle are  

complementary.
•  Each angle in an equiangular triangle has a 

measure of 60°.
•  If 2 angles of a triangle are congruent to 2 angles 

of another triangle, their third angles are also 
congruent.

•  The measure of an exterior angle of a triangle is 
equal to the sum of the measures of its 2 remote 
interior angles.

Congruent Figures [4.2]
• Congruent circles have congruent radii.
•  Corresponding sides and corresponding angles of 

congruent polygons are congruent.
•  Circle congruence and polygon congruence are 

equivalence relations.
• Congruence Properties for figures X, Y, and Z:

• Reflexive: X ≅ X.
• Symmetric: If X ≅ Y, then Y ≅ X.
• Transitive: If X ≅ Y and Y ≅ Z, then X ≅ Z.

Triangle Congruence [4.3–4.6]
•  The SAS ≅, ASA ≅, AAS ≅, SSS ≅ Postulates and 

Theorems are used to prove that triangles are 
congruent.

•  AAA ≅ and SSA ≅ are not sufficient conditions to 
prove that triangles are congruent.

•  The LL ≅, HA ≅, LA ≅, and HL ≅ Theorems are 
used to prove that right triangles are congruent.

•  Corresponding parts of congruent triangles are 
congruent. (CPCTC)

•  Flow-chart proofs illustrate the logical connec-
tions between the statements.

•  The base angles of an isosceles triangle are  
congruent.

•  The sides opposite congruent angles in a triangle 
are congruent.

•  A triangle is equilateral if and only if it is  
equiangular.

Coordinate Geometry of Triangles [4.7]
•  Placing triangles in a coordinate plane allows 

their characteristics to be identified algebraically.
•  The slope m, distance d, and midpoint M between 

P1 (x1, y1) and P2 (x2, y2) can be found using the 
following formulas:

• m =    
 y  2   −  y  1   _  x  2   −  x  1  

         

• d =   √ 
_________________

    ( x  2   −  x  1  )    2  +   ( y  2   −  y  1  )    2          

• M   (  
 x  1   +  x  2   _ 2   ,   

 y  1   +  y  2   _ 2  )        
•  A triangle’s midsegment connects the midpoints 

of 2 sides and is parallel to and half the length of 
the third side.

Biblical Worldview Shaping
Reasoning in Geometry

How can exploring triangles help me reason from 
Scripture?
Learning to reason deductively can help me 
reach valid conclusions by applying general 
principles to specific circumstances. This skill is 
helpful in practically applying biblical truth. 

Student Edition
The student edition uses concise text and clear 
visual elements to engage learners. New content is 
strategically presented alongside vocabulary boxes and 
example problems. Skill checks provide an opportunity 
for formative assessment, and student exercises are 
grouped based on content and difficulty level. Each 
lesson and chapter centers on essential questions 
to guide student learning and focuses on a biblical 
worldview connected to geometric reasoning.

Teacher Edition
Step-by-step examples, lesson plan overviews, a list of 
digital and printed resources, and suggested teaching 
strategies help teachers teach clearly and accurately. 
This edition adds the teaching cycle (engage, instruct, 
apply, assess) alongside teaching strategies that focus 
on varied instructional techniques to reach all learning 
styles. Visuals and figures from the teacher edition 
are available in BJU Press Trove™ for display within the 
classroom. Suggested assignments based on student 
ability levels allow for differentiated instruction.

Activities
The student activities book supplements the student 
edition as needed. This edition adds 2 STEM projects 
for group or individual assignments. Dynamic 
Geometry Software Investigations uses an internet-
based program to explore key concepts digitally. New 
to this edition, step-by-step solutions now appear in 
the Activities answer key.

Assessments
Each of the 12 chapters has a corresponding chapter 
test. In addition, 4 quarterly exams and 3 to 4 quizzes 
for each chapter provide multiple opportunities to 
assess student learning.

The “shortcut” worn into the grass in the photo 
illustrates an intuitive property of triangles—that 
any side is shorter than the sum of the lengths of the 
other 2 sides. Attempting to construct triangles with 
sides of varying lengths will help you visualize why 
this must be true.

EXAMPLE 1: Determining Triangles

Can a triangle be constructed with the given  
side lengths?

a. 9 cm, 6 cm, and 5 cm b. 9 cm, 6 cm, and 2 cm c. 9 cm, 5 cm, and 4 cm

Answers

Draw the longest side first and then construct arcs with radii equal 
to the other 2 sides.

a. yes b. no c. no

5 cm6 cm

9 cm

SKILL CHECK EXERCISES 1, 5

The example shows that a triangle is formed if the sum of the 2 
shorter lengths is greater than the third. When this sum is less than 
the third, the arcs do not intersect. When the sum of the 2 shorter 
lengths is equal to the third, the intersection of the arcs is between 
the endpoints of the third side. These results suggest the following 
theorem.

triangle inequality theorem

The sum of the lengths of any 2 sides of a triangle is greater than 
the length of the third side.   (T 5.5.1)

PROOF

Given △XYZ with no side longer than    ‾ XZ   , draw the altitude from Y 
to    ‾ XZ    to form 2 right triangles. Since the hypotenuse is the longest side 
in each right triangle, XY > XP and YZ > PZ, so XY + YZ > XP + PZ (Ad­  
dition Property of Inequality). Since XZ = XP + PZ (definition of be­
tween), XY + YZ > XZ (substitution). 
XZ ≥ XY and YZ > 0, so XZ + YZ > XY. 
XZ ≥ YZ and XY > 0, so XZ + XY > YZ.

①

2 cm
6 cm

9 cm

4 cm5 cm

9 cm

P

ZY

X

How can 
modeling with 
triangles improve 
efficiency?
I will be able to

• determine 
whether 3 seg­
ments of given 
length can form a 
triangle.

• determine the 
range of lengths 
for the third side 
of a triangle.

• compare meas­
ures of sides 
and angles in 
triangles with 2 
pairs of congru­
ent sides.

• evaluate the 
claim that tri­
angle inequalities 
have no practical 
applications.

The worn path illustrates the Triangle Inequality Theorem.

256 CHAPTER 5 Relationships in Triangles

5.5 MORE INEQUALITIES IN TRIANGLES

In effect, the theorem states that the sum of the lengths of the 2 
shortest sides of a triangle must be greater than the length of the 
longest side.

EXAMPLE 2:  Finding Possible Side Lengths

If 2 sides of a triangle have lengths of 4.7 cm and 6.8 cm, find the 
range of possible lengths for the third side.

Answer

4.7 + 6.8 > x      and
           11.5 > x

x + 6.8 > 4.7   and
             x > −2.1

x + 4.7 > 6.8
             x > 2.1

1. The sum of any 2 side lengths 
must be greater than the third

               x < 11.5 and x > 2.1
                  ∴ 2.1 < x < 11.5

2. State the intersection of the 
inequalities as a combined 
conjunction.

SKILL CHECK EXERCISE 19

Some may think that the study of triangle inequali­
ties is of little or no value. The following example 
shows an important application of designing a 
configuration of multiple workstations.

EXAMPLE 3: Optimizing Distances

A designer seeks to optimize kitchen efficiency  
by arranging the sink, refrigerator, and stove in a 
work triangle. The total distance between the  
3 appliances cannot exceed 20 ft, with the 
stove­to­refrigerator distance being the shortest. 
Explain whether each of the following sets of  
distances forms an efficient work triangle.

Stove to  
Refrigerator

Refrigerator  
to Sink

Stove to 
Sink

a. 5 ft 7 ft 6 ft

b. 4 ft 6 ft 10 ft

Answers

a. The total distance between the items is 18 ft, and the stove­to­refrigerator distance 
is the shortest. Every distance is less than the sum of the other 2, so this layout forms 
a feasible work triangle.

b. The total distance between the items is 20 ft, and the stove­to­refrigerator distance 
is the shortest. However, the sum of the first 2 distances is not greater than the third, 
so the layout is collinear instead of forming a work triangle.

SKILL CHECK EXERCISE 33

The Triangle Inequality, Greater Angle, and Longer Side Theorems all 
describe inequalities within a single triangle. This next theorem and 
its converse describe the relationship between the included angles and 
the third sides of 2 triangles containing 2 pairs of congruent sides.

hinge theorem

If 2 sides of a triangle are congruent to 2 sides of another triangle, 
and the included angle of the first is larger than the included angle 
of the second, then the third side of the first triangle is longer than 
the third side of the second triangle.   (T 5.5.2)

②

③
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