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COURSE DESCRIPTION 
For the first several units, students practice generating conjectures and observations. Students build on their middle school study of 
transformations of figures. Students use transformation-based definitions of congruence and similarity, allowing them to rigorously prove the 
triangle congruence and similarity theorems. They apply these theorems to prove results about quadrilaterals, isosceles triangles, and other 
figures. Students extend their understanding of similarity when they study right triangle trigonometry. Students derive volume formulas and study 
the effect of dilation on both area and volume. They connect ideas from algebra and geometry through coordinate geometry. They use 
transformations and the Pythagorean Theorem to build equations of circles, parabolas, parallel lines, and perpendicular lines from definitions, and 
they link transformations to the concept of functions. Students analyze relationships between segments and angles in circles and develop the 
concept of radian measure for angles. They close the year by extending what they learned about probability in grade 7 to consider probabilities of 
combined events, including identifying when events are independent. Within the classroom activities, students have opportunities to engage in 
aspects of mathematical modeling. Additionally, modeling prompts are provided for use throughout the course. 

STANDARDS ADDRESSED 

The Geometry course is designed around and informed by the following standards: 
 Common Core State Standards for Mathematics (June 2010) 

SUPPORTS AND EXTENSIONS 
Supports for English Language Learners 
Embedded within the curriculum are instructional supports and practices to help teachers address the specialized academic language demands in 
math when planning and delivering lessons, including the demands of reading, writing, speaking, listening, conversing, and representing in math 
(Aguirre & Bunch, 2012). The framework for supporting English language learners (ELLs) in this curriculum includes four design principles 



Newport-Mesa Unified School District 
Office of Secondary Curriculum and Instruction 

High School Course of Study 
 

Course Title Geometry  Course Code M0420-421 
 
(support sense-making, optimize output, cultivate conversation, and maximize meta-awareness) for promoting mathematical language use and 
development in curriculum and instruction. The design principles and related routines work to make language development an integral part of 
planning and delivering instruction while guiding teachers to amplify the most important language that students are expected to bring to bear on 
the central mathematical ideas of each unit. 
 
Supports for Students with Disabilities 
The additional supports for students with disabilities are activity-specific and provide teachers with strategies to increase access and eliminate 
barriers without reducing the mathematical demand of the task. Designed for students with disabilities, they are also appropriate for many students 
who need additional support to access rigorous, grade-level content. The additional supports for students with disabilities were designed using the 
Universal Design for Learning Guidelines (http://udlguidelines.cast.org). Each support aligns to one of the three principles of UDL: engagement, 
representation, and action and expression. 
 
Extensions 
Select classroom activities include an opportunity for differentiation for students ready for more of a challenge. Every extension problem is made 
available to all students with the heading "Are You Ready for More?" These problems go deeper into grade-level mathematics and often make 
connections between the topic at hand and other concepts. They are intended to be used on an opt-in basis by students if they finish the main 
class activity early or want to do more mathematics on their own.  
 

EVALUATION 
Student achievement will be measured using multiple assessment tools, included but not limited to check-your-readiness pre-assessments, mid-
unit assessments, end-of-unit assessments, lesson activities, practice problems, and cool-downs. 
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Unit 1: Constructions and Rigid Transformations 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
In grade 8, students determine the angle-
preserving and length-preserving 
properties of rigid transformations 
experimentally, mostly with the help of a 
coordinate grid. In this unit, students 
create rigid motions using construction 
tools with no coordinate grid. This leads 
to more rigorous definitions of rotations, 
reflections, and translations. In previous 
courses, students developed their 
understanding of the concept of 
functions. In this unit, the concept of a 
transformation is made somewhat more 
formal using the language of 
functions. Constructions play a significant 
role in the logical foundation of geometry. 
A focus of this unit is for students to 
explore properties of shapes in the plane 
without the aid of given measurements. 
Constructions are used throughout 
several lessons to introduce students to 
reasoning about distances, generating 
conjectures, and attending to the level of 
precision required to define rigid motions 
later in the unit. The definition of a circle 
is an important foundation for concepts in 
this unit and throughout the course. 
Then, students learn rigorous definitions 
of rigid motions without reference to a 
coordinate grid. In subsequent units, they 
use those definitions to prove 
theorems. In the final lessons of the unit, 

 

 
 

 

HSG-CO.A.1 
HSG-CO.A.2 
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students learn ways to express their 
reasoning more formally. Students create 
conjectures about angle relationships 
and prove them using what they know 
about rigid transformations.  
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Unit 2: Congruence 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
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Before starting this unit, students are 
familiar with rigid transformations and 
congruence from grade 8. In this unit, rigid 
transformations are used to justify the 
triangle congruence theorems of 
Euclidean geometry: Side-Side-Side 
Triangle Congruence, Side-Angle-Side 
Triangle Congruence, and Angle-Side-
Angle Triangle Congruence. Students 
justify that for each set of criteria, a 
sequence of rigid motions exist that will 
take one triangle onto the other. Students 
learn to explain how two triangles with all 
three pairs of corresponding side lengths 
congruent can be taken onto one another 
using a more general sequence of rigid 
motions. Students will justify how they 
know that a given sequence of 
transformations will result in the vertices 
coinciding. At first, students may use 
imprecise language to convey this and 
other ideas. Throughout the unit they will 
read examples, practice explaining ideas 
to a partner, and build a reference of 
precise statements to use in future proofs. 
Students also get the opportunity to 
immediately apply theorems they have 
proven to new contexts in which those 
theorems help them prove new results. 
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Unit 3: Similarity 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
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Before starting this unit, students are 
familiar with dilations and similarity from 
work in grade 8. In a previous unit, 
students used rigid transformations to 
justify the triangle congruence theorems 
of Euclidean geometry: Side-Side-Side 
Triangle Congruence Theorem, Side-
Angle-Side Triangle Congruence 
Theorem, and Angle-Side-Angle Triangle 
Congruence Theorem. In this unit, 
students use dilations and rigid 
transformations to justify triangles are 
similar. They also draw conclusions 
about figures they’ve proven to be 
similar: in similar figures, corresponding 
angles are congruent and corresponding 
sides are in a proportional relationship. 
The unit balances a focus on proof with a 
focus on using similar triangles to find 
unknown side lengths and angle 
measurements. Early in the unit, 
students prove theorems using rigid 
transformations and dilations. Later in 
the unit, students use similarity shortcuts, 
especially the Angle-Angle Triangle 
Similarity Theorem, to justify that 
triangles must be similar and to find 
unknown side lengths using the fact that 
side lengths in similar figures are in the 
same proportion. This unit previews 
many of the important concepts that 
students rely on to make sense of 
trigonometry in later units. 

 
 

 
 

HSA-CED.A.4 
HSG-C.A 
HSG-C.A.1 
HSG-CO.A.2 
HSG-CO.C.10 
HSG-MG.A.1 
HSG-MG.A.2 
HSG-MG.A.3 
HSG-SRT.A.1 
HSG-SRT.A.1.a 
HSG-SRT.A.1.b 
HSG-SRT.A.2 
HSG-SRT.A.3 
HSG-SRT.B.4 
HSG-SRT.B.5 
HSG-SRT.C.6 
HSG-SRT.C.8 
HSN-Q.A.1 
HSN-Q.A.3 

 



Newport-Mesa Unified School District 
Office of Secondary Curriculum and Instruction 

High School Course of Study 
 

Course Title Geometry  Course Code M0420-421 
 

 
 

 
 



Newport-Mesa Unified School District 
Office of Secondary Curriculum and Instruction 

High School Course of Study 
 

Course Title Geometry  Course Code M0420-421 
 

 
 

 
Unit 4: Right Triangle Trigonometry 

Unit Overview Model Assignments California State Content Standards 
Covered in this Unit 

Prior to beginning this unit students will 
have considerable familiarity with right 
triangles. The first few lessons of this unit 
examine some special cases of similar 
right triangles to solidify the idea that any 
right triangles with a single congruent 
acute angle are similar. From there 
students generate data for the side 
length ratios of many sets of right 
triangles. This data is organized into a 
table which students apply to problems. 
Taking the time to both build and use the 
table helps students build a solid 
foundation before they learn the names 
of trigonometric ratios. Once students 
have practiced estimating both side 
lengths and angle measures using the 
table, they learn the names cosine, sine, 
and tangent. Several concepts build 
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throughout the unit. Students notice 
patterns between the columns for cosine 
and sine before they even learn the 
names cosine and sine. In a subsequent 
lesson they investigate that relationship, 
proving the two ratios are equal for 
complementary angles. Finding the 
measures of acute angles in a right 
triangle follows a similar arc, where 
students first use the table to estimate 
and then in a subsequent lesson learn 
how to calculate an angle measure given 
the side measures by using arcsine, 
arccosine, and arctangent. 
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Unit 5: Solid Geometry 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
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In previous grades, students solved 
problems involving area, surface area, 
and volume for various solids. In this 
unit, students practice spatial 
visualization in three dimensions, study 
the effect of dilation on area and 
volume, derive volume formulas using 
dissection arguments and Cavalieri’s 
Principle, and apply volume formulas to 
solve problems involving surface area 
to volume ratios, density, cube roots, 
and square roots. Students first practice 
spatial visualization by examining solids 
of rotation, envisioning these solids by 
rotating paper figures using a pencil as 
an axis of rotation. Then they 
investigate cross sections of a variety of 
solids. Then, students extend their 
study of scaling to solids. The unit then 
builds on students’ prior knowledge 
about volumes of prisms to introduce 
Cavalieri’s Principle. Students now 
combine concepts of dilations, cross 
sections, and Cavalieri’s Principle with 
dissection to derive the formula for the 
volume of a pyramid or cone. Next, 
students consider a general pyramid, 
and compare it to a triangular pyramid 
with equal height and a base of equal 
area. In the final lessons, students 
apply what they know about volume to 
solve problems.  
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Unit 6: Coordinate Geometry 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
Prior to beginning this unit, students will 
have spent most of the course studying 
geometric figures not described by 
coordinates. However, students have seen 
figures on the grid (notably 
transformations in grade 8) as well as lines 
and curves on the coordinate plane (in 
previous courses). This unit brings 
together students’ experience from 
previous years with their new 
understanding from this course for an in-
depth study of coordinate geometry. The 
first few lessons examine transformations 
in the plane. Students encounter a new 
coordinate transformation notation which 
connects transformations to functions. The 
next set of lessons focuses on building 
equations from definitions. Students 
examine circles and parabolas through the 
lens of distance. The unit progresses next 
to coordinate proof. At the end of the unit, 
students use weighted averages to 
partition segments, scale figures, and 
locate the intersection points of the 
medians of a triangle. In the final lesson, 
students locate the intersection points of 
the altitudes of a triangle.  
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Unit 7: Circles  
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
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In grade 7, students used formulas for the 
area and circumference of a circle to solve 
problems. Earlier in this course, students 
made formal geometric constructions, 
studied similarity and proportional 
reasoning, and proved theorems about 
lines and angles. This unit builds on these 
skills and concepts to investigate the 
geometry of circles more closely. Students 
begin by defining the terms chord, arc, 
and central angle, and they use their new 
vocabulary to write a proof about congruent 
chords in circles. Next, students connect 
their findings about inscribed angles to 
cyclic quadrilaterals, or quadrilaterals which 
can be circumscribed by a circle. This leads 
to an exploration of circumscribed circles of 
triangles. The next section begins with 
students developing methods for 
calculating sector areas and arc lengths. 
Students explore the relationship between 
arc length and the radius of a circle, noting 
that because all circles are similar, the ratio 
of arc length to radius is invariant for a 
given central angle. This leads to the 
definition of the radian measure of a central 
angle as the quotient of the length of the 
arc defined by the angle and the radius of 
the circle. Students develop fluency with 
radian measures by shading portions of 
circles and working with a double number 
line. This is important for the transition 
towards Algebra 2. In that course, students 
will explain how the unit circle in the 
coordinate plane enables the extension of 
trigonometric functions to all real numbers, 
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interpreted as radian measures of angles 
traversed counterclockwise around the unit 
circle. 
In the final lesson, students apply what they 
have learned about circles to solve 
problems in context. 
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Unit 8: Probability 
Unit Overview Model Assignments California State Content Standards 

Covered in this Unit 
In grade 7, students learned about 
probability by conducting chance 
experiments. Along with looking at 
experimental data, students created and 
analyzed sample spaces for situations. In 
this unit, students extend that knowledge by 
considering situations with two events, for 
example: roll a number cube and flip a coin. 
Students find probabilities when events are 
combined in various ways including both 
occurring, at least one occurring, and one 
event happening under the condition that the 
other happens as well. The unit begins with 
students creating different models for 
understanding sample spaces and 
probability. The models include tables, trees, 
lists, and Venn diagrams. Conditional 
probability is discussed and applied using 
several games and connections to everyday 
situations. The unit closes with students 
making conjectures about the independence 
of events when playing games with one 
another, then testing those conjectures by 
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collecting data and analyzing the results. 
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