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Montclair Public Schools 
CCSS “Geometry High Honors” Unit: Marshall A.b 

Subject Geometry HH Grade 8-10 Unit #  1 Pacing 8-10 weeks 
Unit Angles, Lines, Proof & Constructions 
Overview 
Unit 1 begins by viewing points as the basic building block from which lines and parts of a line, such as rays and segments, are constructed. 
Angles, triangles, and other polygons then become extended constructions of rays and segments. Planes are the sets of points in 2 dimensions, 
and space is the set of all points in 3 dimensions. In this unit there is a significant integration of geometric concepts related to points and lines, 
graphical representations on the coordinate plane, algebraic representations of individual, parallel and perpendicular lines, and a challenging 
mathematical skill set requiring the solutions of linear systems, the derivation and application of the distance formula, and advanced skills in 
simplifying complicated radical expressions. The unit also explores finding the coordinates of points that subdivide directed segments into 
specific algebraic ratios, including midpoints. Key definitions and critical deductive reasoning skills are developed through the construction of 
formal proofs, using a variety of formats. These skills, which are first introduced in this unit, will be continued in all subsequent units, of this 
formal course with applications. Geometric constructions using a compass, straightedge, etc., will be completed and explained. 

Standard # Writing Standards (Priority are Bold) MC, 
SC, or 

AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

G.CO.1  Know precise definitions of angle, circle, 
perpendicular line, parallel lines, and line 
segment, based on the undefined notions of 
point, line, distance along a line, and distance 
around a circular arc. 

SC 1 Use definitions of angles, circles, 
perpendicular lines, parallel lines, and 
line segments based on the undefined 
term of a point, a line, the distance 
along a line, and the length of an arc. 

 
1 

G.CO.9         Prove theorems about lines and angles. 
Theorems include: vertical angles are 
congruent; when a transversal crosses parallel 
lines, alternate interior angles are congruent 
and corresponding angles are congruent; 
points on a perpendicular bisector of a line 
segment are exactly those equidistant from 
the segment’s endpoints. 
 

 

MC 2 
 
 

3 
 
 

4 
 
 
 

5 
 
 

6 
 

Formally prove vertical angles are 
congruent ... 
 
Formally prove the Supplement 
Theorem… 
 
Formally prove angles supplementary 
to the same or congruent angles, are 
congruent… 
 
Formally prove all right angles are 
congruent… 
 
Formally prove that perpendicular lines 
form four right angles… 

3 
 
 

3 
 
 

3 
 
 
 

3 
 
 

3 
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7 
 
 

8 
 
 

9 
 
 
 

10 
 
 

11 

 
Formally prove the Alternate Exterior 
Theorem… 
 
Formally prove the Alternate Exterior 
Theorem… 
 
Formally prove the Consecutive 
Interior (or Same Side Interior) Angles 
Theorem… 
 
Formally prove the Perpendicular 
Transversal Theorem… 
 
Prove lines are parallel, given certain 
angle relationships. 

 
3 
 
 

3 
 
 

3 
 
 
 

3 
 
 

4 

G.GPE.5 Prove the slope criteria for parallel and 
perpendicular lines and use them to solve 
geometric problems. (e.g. find the equation 
of a line parallel or perpendicular to a given 
line that passes through a given point, find 
the distance between a line and a point not 
on the line, and the distance between 
parallel lines). 

MC 12 
 
 
 
 
 

13 
 
 
 
 
 

14 
 
 
 

15 
 
 
 
 
 

Write the equation of a line in three 
forms given the coordinates of two 
points, on a line, using a graph, or if 
given the coordinates of a point and 
the slope of the line ... 
 
Write the equation of a parallel or 
perpendicular line (in three forms), if 
given the coordinates of a point, and 
the equation of a line, in one of three 
forms ... 
 
Simplify complicated radical 
expressions without the use of 
calculators ... 
 
Derive the distance formula, for a 
directed line segment, with endpoint 
coordinates, (x1,y1) & (x2,y2) ... 
 
 
 

2 
 
 
 
 
 

2 
 
 
 
 
 

2 
 
 
 

2 
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16 
 
 
 
 

17 
 
 

18 

Calculate the distance between a line, 
given its equation, and a point, not on 
the line, given the coordinates of the 
point ... 
 
Calculate the distance between 
parallel lines ... 
 
Derive the general formulae for the 
distances between a line and a point 
not on the line, and between two 
parallel lines. 

3 
 
 
 
 

2 
 
 

3 

G.CO.12 Make formal geometric constructions with a 
variety of tools and methods (compass and 
straightedge, string, reflective devices, paper 
folding, dynamic geometric software, etc.). 
Copying a segment; copying an angle; 
bisecting a segment; bisecting an angle; 
constructing perpendicular lines, including 
the perpendicular bisector of a line segment; 
and constructing a line parallel to a given line 
through a point not on the line 

SC 19 
 
 

20 
 
 
 

21 
 
 

22 
 
 

23 

Construct congruent line segments, 
using a compass and straight edge ...  
 
Construct perpendicular segment 
bisectors, using a compass and 
straight edge ...  
 
Construct congruent angles, using a 
compass and straight edge 
 
Construct angle bisectors, using a 
compass and angle bisector ... 
 
Construct parallel lines given a line, 
and a point not on the line, using a 
compass and straight edge. 

2 
 
 

2 
 
 
 

2 
 
 

2 
 
 

2 

G.GPE.6 Find the point on a directed line segment 
between two given points that partitions the 
segment in a given ratio. 

MC 24 
 
 
 
 
 

25 
 

Extend the midpoint concept to 
calculate the coordinates of a point 
that separates a directed segment, 
with endpoints P1 & P2 into the ratio 
a/b ... 
 
Calculate the coordinates of the new 
point to be ( (x1 + (a/b)(x2 – xx1) , (y1 + 
(a/b)(y2-y1)). 

3 
 
 
 
 
 

2 
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Mathematical  
Practice # 

Selected Opportunities for Connections to Mathematical Practices 

CCCS.MPI Analyze math constraints, make conjectures, and create a pathway to solve problems. 
CCCS.MP3 Use stated assumptions, definitions, and theorems to construct arguments (proofs). Justify conclusions (via two-

column proofs). Create plausible arguments using mathematical reasoning. 
CCCS.MP4 Apply knowledge to simplify a complicated or complex situation. 
CCCS.MP6 Make explicit use of definitions. 
Big Ideas 
The fundamental purpose of the course in Geometry is to use deductive reasoning to provide explanations of why certain geometric 
relationships exist. You can use various formats to prove theorems about angles, lines, triangles and other polygons. The properties of points, 
lines, angles, and planes are the building blocks of other geometric figures. The angle relationships resulting from parallel lines being cut by a 
transversal are used in proofs of many other geometric concepts. Transformations assist with the building of conceptual understandings of the 
geometric concepts. You can create segment subdivisions by finding the correct ratio of the distance between points. The shortest distance 
between 2 parallel lines or a point and a line is found by constructing a perpendicular segment. 

Essential Questions 
What are the "undefined" building blocks of geometric constructs? How can a directed line segment, with specified endpoint coordinates, be 
subdivided into a desired ratio? How is the distance between parallel lines, or a point and a line determined? What are the relationships 
between the angles formed, when parallel lines are cut by a transversal? How and why are geometric relationships formally proven? What are 
the 4 building blocks/criteria required to justify interim conclusions/steps of a proof? How are they used to prove or disprove a conclusion, given 
a hypothesis? How are the Law of detachment and the Law of syllogism related to the development of a proof? 
Assessments 

• Course Pre-Assessment. Assessments on the distance between a point & line, and between parallel lines. Definitions, Theorems & 
Postulates Tests. Proof Tests. Concepts & Algebraic Applications Tests/Quizzes.  

• Common Benchmark as per district schedule 
Key Vocabulary 
Midpoint, congruence, segment bisector, angle bisector, parallel, perpendicular, slope, distance, adjacent angles, vertical angles, linear pair, 
supplementary, complementary, deductive reasoning, conditional, converse, negation, inverse, contrapositive, Law of Detachment, Law of 
Syllogism, postulate, theorem, corollary, proof, transversal. 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Middle School: Glencoe Geometry (1998): Sections 1-1, 1-2, 1-4 through 1-7, chapter 2, sections 3-1 through 3-5 and sections 12-1 & 12-2. High 
School: Prentice Hall Geometry sections 1-1 through 1-6, Chapter 2, and sections 3-1 through 3-3 and 3-5 through 3-7, and section 5-4 
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DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping 
peer or have quick access to 
teacher 

• Modify or reduce 
assignments/tests 

• Reduce length of assignment for 
different mode of delivery 

• Increase one-to-one time 
• Utilize working contract between 

you and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill 

building 
• Provide teacher notes 
• Use collaborative grouping 

strategies such small groups 
• Use online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfi
rst.com/content/esl/adaptstrat.c
fm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use Additional Practice and 

textbook resources 
• NJDOE resources 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 
 

• Process should be modified: 
higher order thinking skills, 
open-ended thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections 
to higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: 
real world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered 
learning, independence, 
openness, complexity, groups 
varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 

CROSS CURRICULUR RESOURCES 
Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 
Environmental Literacy  

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 
Information Literacy 
Information, Communication & Technology 
Life & Career Skills 
 

 

http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
http://www.state.nj.us/education/educators/standards/�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.state.nj.us/education/educators/standards/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.state.nj.us/education/educators/standards/�
http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance�
http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM�
http://www.egfi-k12.org/�
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Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
Textbook Student online resource (if applicable) 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 
  

http://nlvm.usu.edu/en/nav/vlibrary.html�
https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing�
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CCSS “Geometry High Honors” Unit 
Subject Geometry HH Grade 8-10 Unit #  2 Pacing 8-10 weeks 
Unit Triangles and Quadrilaterals 
Overview 
Unit 2 has an intense focus on triangle relationships and theorems.  Students will determine when triangle congruence can be proven.  
Important relationships of inequalities for sides and angles are proven within a triangle, and between two triangles.  Special relationships are 
explored for isosceles triangles and right triangles.  Indirect Proofs and addressing the concepts of inequalities within proofs is introduced in this 
unit.  Quadrilaterals are fully explored in this unit, as well, and are classified as kites, trapezoids, or parallelograms.  Parallelograms are further 
subdivided into rhombi, rectangles and squares.  Students explore the special characteristics of each type of quadrilateral, including the sum of 
interior or exterior angle measures, congruence criteria, and other relationships involving sides, diagonals, and angles. 

Standard # Writing Standards (Priority are Bold) MC, 
SC, or 

AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

G.CO.10 Prove theorems about triangles. Theorems 
include: measures of interior angles of a 
triangle sum to 180°; base angles of isosceles 
triangles are congruent; the segment joining 
midpoints of two sides of a triangle is parallel 
to the third side and half the length; the 
medians of a triangle meet at a point. 

MC 1 
 

 

Prove the following theorems about 
triangles:  
a) The Angle Sum Theorem  
b) The Third Angle Theorem  
c) The Exterior Angle Theorem  
d) The Angle-Angle-Side Congruency 
Theorem 
e) The Side-Side-Side Inequality 
Theorem  
f) The Side-Angle-Side Inequality 
Theorem 
g) The Isosceles Triangle Theorem  
h) The Triangle Midsegment Theorem 
i) The medians of a triangle meet at a 
point  
j) The Exterior Angle Inequality 
Theorem ...  
k) The side opposite the greater angle 
in a triangle is longer than the side 
opposite the lesser angle, and the 
converse of these relationships   
l) The perpendicular segment from a 
point to a line is the shortest distance 
from the point to the line  

4 
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m) The Triangle Inequality Theorem  
G.CO.7 Use the definition of congruence in terms of 

rigid motions to show that two triangles are 
congruent if and only if corresponding pairs of 
sides and corresponding pairs of angles are 
congruent 

MC 2 
 
 

3 
 
 
 
 
 

Define the meaning of congruent 
geometric figures  
 
Determine if two or more triangles are 
congruent and explain why or why 
not. 

1 
 
 
 

2 
 
 
 
 

G.CO.8 Explain how the criteria for triangle 
congruence (ASA, SAS, and SSS) follow from 
the definition of congruence in terms of rigid 
motions 

MC 4 
 
 
 
 
 

Demonstrate that when a certain 
sequence of three component parts of 
a triangle are fixed (ASA, SAS, SSS, 
AAS), only one triangle can be formed, 
thereby proving the criteria for 
triangle congruence.   

3 

G.CO.13 Construct an equilateral triangle, a square, 
and a regular hexagon inscribed in a circle 

SC   5 Generate formal constructions of 
regular polygons inscribed in a circle 
with paper folding, geometric 
software or other geometric tools. 

3 

G.CO.11 Prove theorems about parallelograms. 
Theorems include: opposite sides are 
congruent, opposite angles are congruent, the 
diagonals of a parallelogram bisect each 
other, and conversely, rectangles are 
parallelograms with congruent diagonals 

MC 6 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Prove the following theorems about 
parallelograms:  
a) Opposite sides are congruent  
b) Opposite angles are congruent  
c) The diagonals of a parallelogram 
bisect each other  
d) The diagonals of a rectangle are 
congruent  
e) The diagonals of a rhombus are 
perpendicular  
f) The diagonals of a rhombus bisect a 
pair of opposite angles  
 
Prove the following theorems proving 
that a quadrilateral is a parallelogram:  
a) If both pair of opposite sides of a 
quadrilateral are congruent  

4 
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b) If both pair of opposite angles are 
congruent  
c) If the diagonals are congruent then 
the quadrilateral is a rectangle  
d) If the diagonals are perpendicular, 
then the quadrilateral is a rhombus. 

G.SRT.5 Use congruence criteria for triangles to solve 
problems and to prove relationships in 
geometric figures 

MC 7 
 
 
 
 

8 

Use congruence criteria for triangles 
to solve problems and to prove 
relationships in geometric figures  
 
 
Justify solutions to problems involving 
side lengths and angle measures using 
triangle congruence and similarity 
criteria. 
 

3 
 
 
 
 

3 

G.GPE.4 Use coordinates to prove simple geometric 
theorems algebraically. For example, prove or 
disprove that a figure defined by four given 
points in the coordinate plane is a rectangle; 
prove or disprove that the point (1, √3) lies on 
the circle centered at the origin and 
containing the point (0, 2) 

MC   9 
 
 
 

10 

Use coordinates to prove simple 
geometric theorems algebraically  
 
 
Use the coordinate plane to draw 
models of figures used in proofs. 

2 
 
 
 

2 

G.GPE.7 Use coordinates to compute perimeters of 
polygons and areas of triangles and 
rectangles, e.g., using the distance formula. 

MC 11 
 
 
 

12 

Present visual models of polygons on 
the coordinate plane prior to applying 
the distance formula. 
 
Use coordinates to investigate and 
compute perimeters and areas of 
polygons 
 
 

2 
 
 
 

3 
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Mathematical  
Practice # 

Selected Opportunities for Connections to Mathematical Practices 

CCCS.MPI Analyze math constraints, make conjectures, and create a pathway to solve problems. 
CCCS.MP2 Decontextualize the problems 
CCCS.MP3 Use stated assumptions, definitions, and theorems to construct arguments (proofs). Justify conclusions (via two-

column proofs). Create plausible arguments using mathematical reasoning. 
CCCS.MP4 Apply knowledge to simplify a complicated or complex situation. 
CCCS.MP6 Make explicit use of definitions. 
Big Ideas 
You can prove triangles are congruent based on a specific set of given criteria.  You cannot form a triangle from any given set of side lengths.   
The relationship between the diagonals of a given quadrilateral can be used to further classify the polygon.  Isosceles triangles have a unique 
set of properties and theorems.   

Essential Questions 
How can two triangles be proven to be congruent?  What determines the side lengths of a triangle?  What are the implications when two 
triangles have certain congruent parts, but not others?  How does the relationship between the diagonals of a quadrilateral allow it to be 
classified? 
 
Assessments 
Definitions, Theorems & Postulates Tests. Proof Tests. Concepts & Algebraic Applications Tests/Quizzes. Common Benchmark as per district 
schedule. 
 
Key Vocabulary 

• Altitude, median, angle bisector, concurrency, centroid, orthocenter, circumcenter, incenter, scalene, isosceles, equilateral, triangle, 
parallelogram, rhombus, rectangle, square, trapezoid, kite. 

• Common Benchmark as per district schedule. 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Middle School: Glencoe Geometry chapters 4 - 6  
High School: Prentice Hall Geometry chapter 4, and sections, 5-1 through 5-3, 5-5, and chapter 6 
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DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping 
peer or have quick access to 
teacher 

• Modify or reduce 
assignments/tests 

• Reduce length of assignment for 
different mode of delivery 

• Increase one-to-one time 
• Utilize working contract between 

you and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill 

building 
• Provide teacher notes 
• Use collaborative grouping 

strategies such small groups 
• Use online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfi
rst.com/content/esl/adaptstrat.c
fm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use Additional Practice and 

textbook resources 
• NJDOE resources 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 
 

• Process should be modified: 
higher order thinking skills, 
open-ended thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections 
to higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: 
real world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered 
learning, independence, 
openness, complexity, groups 
varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 

CROSS CURRICULUR RESOURCES 
Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 
Environmental Literacy  

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 
Information Literacy 
Information, Communication & Technology 
Life & Career Skills 
 

 

http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
http://www.state.nj.us/education/educators/standards/�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.state.nj.us/education/educators/standards/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.state.nj.us/education/educators/standards/�
http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance�
http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM�
http://www.egfi-k12.org/�
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Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
Textbook Student online resource (if applicable) 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 
  

http://nlvm.usu.edu/en/nav/vlibrary.html�
https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing�


13: 2013-
2014 

 

 

Subject Geometry HH Grade 8 - 10 Unit # 3 Pacing 9 – 10 weeks  
Unit 
Name Similarity, Trigonometry & Transformations 

Overview 
Unit 3 integrates the geometric concept of similarity and proportional reasoning, and extends related proofs to triangle proportionality and 
to the proportional segments created when multiple parallel lines are cut by multiple transversals. The concept of similarity becomes critical 
to the development of the geometric mean concept, and its very important role in right triangles, where an altitude has been drawn from the 
right angle to the hypotenuse, and subsequently to the proof of the Pythagorean Theorem. Similarity also is the cornerstone to 
understanding the trigonometric ratios of sine, cosine and tangent. Once these concepts are developed, this unit has a heavy emphasis on 
trigonometric modeling, using right triangle trigonometry, the Law of Sines and the Law of Cosines. Applications extend in this unit to 
vectors, and in Unit 4 to area, surface area, and volume. The unit concludes with an exploration of various transformations in the coordinate 
plane. 
Standard # Standard MC, 

SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

G.SRT.4 

Prove theorems about right triangles. 
Theorems include: a line parallel to one side 
of a triangle divides the other two 
proportionally, and conversely; the 
Pythagorean Theorem proved using triangle 
similarity 

 
MC 

 
1 

Prove and apply the Side, Side, Side Similarity 
Theorem 

4 

  MC 2 Prove and apply The Side, Angle, Side Similarity 
Theorem 4 

  MC 3 Prove and apply The Triangle Proportionality 
Theorem and its converse  4 

 

 

MC 4 

Prove and apply a line segment with endpoints at 
the midpoint of two sides of a triangle, is parallel 
to the third side and 1

2
 its length  

 

4 

  MC 5 Prove and apply The Angle Bisector Theorem  4 

 
 

MC 6 
Prove and apply similar triangles have 
corresponding medians, altitudes, and angle 
bisectors that are proportional  

4 

  MC 7 Prove and apply similar triangles have 4 
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proportional perimeters  

G.SRT.4 

Prove theorems about right triangles. 
Theorems include: a line parallel to one side 
of a triangle divides the other two 
proportionally, and conversely; the 
Pythagorean Theorem proved using triangle 
similarity 

MC 8 

Prove and apply the theorem that states that when 
an altitude is drawn from the right angle of a right 
triangle to the hypotenuse the two triangles formed 
are similar to the given triangle, and to each other 4 

 

 
 

MC 9 

Prove and apply the theorem that states that when 
an altitude is drawn from the right angle of a right 
triangle to the hypotenuse the altitude drawn is a 
geometric mean between the measures of the two 
segments of the hypotenuse  

4 

  MC 10 Prove and apply The Pythagorean Theorem ... and 
its converse  4 

 
 

MC 11 
Prove and apply the theorem about the special 45-
45-90 special triangle that states the hypotenuse is 
√2 times as long as a leg 

4 

 

 

MC 12 

Prove and apply the theorem about the special 30-
60-90 special triangle that states the hypotenuse is 
twice as long as the shorter leg, and the longer leg 
is √3 times as long as the shorter leg. 

4 

G.SRT.6 

Understand that by similarity, side ratios in 
right triangles are properties of the angles in 
the triangle, leading to definitions of 
trigonometric ratios for acute angles. 

MC 13 

Define Sine, Cosine and Tangent as the ratios of 
side lengths in right triangles, using the concept of 
similar triangles and scale factors. 2 

G.SRT.7 

Explain and use the relationship between the 
sine and cosine of complementary angles.  

MC 14 

Demonstrate, using the definitions of the three 
basic trigonometric ratios, that the Sine of one of 
the acute angles, in a right triangle, references the 
same sides, in the same ratio, as the Cosine of the 
other acute angle 

2 

G.SRT.8 
Use trigonometric ratios and the 
Pythagorean Theorem to solve right 
triangles in applied problems 

MC 
15 

Construct and solve appropriate trigonometric 
ratios in right triangles to find specific side lengths 
or angle measures 

4 

  MC 16 Define angles of elevation and angles of 
depression 4 

  MC 17 Construct right triangles and label them 4 
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appropriately, to represent relationships in a 
descriptive scenario 

  MC 18 Model and solve a series of descriptive scenarios, 
using right triangle models. 4 

G.SRT.9 

Derive the formula 𝐴 =  1
2

 𝑎𝑏 𝑠𝑖𝑛(𝐶) for 
the area of a triangle by drawing an 
auxiliary line from a vertex perpendicular to 
the opposite side 

 
SC 19 

Derive the area of a triangle, using the formula  
𝐴 =  1

2
𝑏ℎ and trigonometric ratios. 3 

G.SRT.10 

Prove the Laws of Sines and Cosines and 
use them to solve problems 

SC 

20 

Prove and apply the Law of Sines with an 
algebraic derivation, based on drawing an altitude 
from the right angle of a right triangle to the 
hypotenuse, 

4 

 

 SC 

21 

Prove and apply the Law of Cosines with an 
algebraic derivation, based on drawing an altitude 
from the right angle of a right triangle to the 
hypotenuse, 

4 

  SC 22 Solve triangles using the Law of Sines, The Law 
of Cosines, or a combination of the two laws 4 

G.SRT.11 

Understand and apply the Law of Sines and 
the Law of Cosines to find unknown 
measurements in right and non-right 
triangles (e.g., surveying problems, resultant 
forces) 

MC 23 

Model and solve a series of descriptive scenarios 
and special projects requiring the application of 
the Law of Sines and the Law of Cosines 4 

G.SRT.1 

Verify experimentally the properties of 
dilations given by a center and a scale 
factor. (a) A dilation takes a line not passing 
through the center of the dilation to a 
parallel line, and leaves a line passing 
through the center unchanged. (b) The 
dilation of a line segment is longer or 
shorter in the ratio given by the scale factor. 

SC 24 

Verify experimentally the properties of dilations 
given by a center and a scale factor, specifically 
demonstrating that (a) ... A dilation takes a line not 
passing through the center of the dilation to a 
parallel line, and leaves a line passing through the 
center unchanged (b) ... The dilation of a line 
segment is longer or shorter in the ratio given by 
the scale factor. 

4 

G.SRT.2 

Given two figures, use the definition of 
similarity in terms of similarity 
transformations to decide if they are similar; 
explain using similarity transformations the 
meaning of similarity for triangles as the 

MC 25 

Apply the definition of similarity in terms of 
similarity transformations to decide if two figures 
are similar 2 
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equality of all corresponding pairs of angles 
and the proportionality of all corresponding 
pairs of sides 

 

 

MC 26 

Explain, using similarity transformations, the 
meaning of similarity for triangles as the equality 
of all corresponding pairs of angles and the 
proportionality of all corresponding pairs of sides. 

2 

G.SRT.3 
Use the properties of similarity 
transformations to establish the AA criterion 
for two triangles to be similar 

MC 27 
Apply the properties of similarity transformations 
to establish the AA criterion for two triangles to be 
similar. 

4 

G.GPE.7 
Use coordinates to compute perimeters of 
polygons and areas of triangles and 
rectangles, e.g., using the distance formula. 

MC 28 
Compute perimeters and areas of polygons using 
coordinates 2 

G.CO.2 

Represent transformations in the plane 
using, e.g., transparencies and geometry 
software; describe transformations as 
functions that take points in the plane as 
inputs and give other points as outputs. 
Compare transformations that preserve 
distance and angle to those that do not (e.g., 
translation versus horizontal stretch) 

MC 29 

Develop and perform rigid transformations that 
include 
reflections, rotations, translations and dilations 
using geometric software, graph paper, tracing 
paper, and geometric tools and compare them to 
non-rigid transformations. 

4 

G.CO.3 
Given a rectangle, parallelogram, trapezoid, 
or regular polygon, describe the rotations 
and reflections that carry it onto itself. 

MC 30 
Describe the transformations (rotations and 
reflections) that would carry the given polygon 
onto itself. 

2 

G.CO.4 

Develop definitions of rotations, reflections, 
and translations in terms of angles, circles, 
perpendicular lines, parallel lines, and line 
segments 

MC 31 

Apply the definitions of angles, circles, parallel 
lines, perpendicular lines and line segments to 
describe rotations, reflections, and translations. 3 

G.CO.5 

Given a geometric figure and a rotation, 
reflection, or translation, draw the 
transformed figure using, e.g., graph paper, 
tracing paper, or geometry software. Specify 
a sequence of transformations that will carry 
a given figure onto another 

MC 32 

Draw given geometric figures and their images 
using graph paper, tracing paper or geometric 
software 2 

  MC 33 Identify a sequence of transformations that will 
carry a given figure onto another. 2 



17: 2013-
2014 

 

 

G.CO.6 

Use geometric descriptions of rigid motions 
to transform figures and to predict the effect 
of a given rigid motion on a given figure; 
given two figures, use the definition of 
congruence in terms of rigid motions to 
decide if they are congruent 

MC 34 

Use rigid transformations to determine, explain 
and 
prove congruence of geometric figures 4 

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
 

 
CCCS.MPI Analyze math constraints, make conjectures, and create a pathway to solve problems. 
CCCS.MP2 Decontextualize the problems 
CCCS.MP3 Use stated assumptions, definitions, and theorems to construct arguments (proofs). Justify conclusions (via two-column proofs). Create 

plausible arguments using mathematical reasoning. 
CCCS.MP4 Apply knowledge to simplify a complicated or complex situation. 
CCCS.MP6 Make explicit use of definitions. 
  

 
    

 
 

Big Ideas 
Similarity, triangle proportionality, Angle Bisector Theorem, geometric means, Pythagorean Theorem, right triangle trigonometry, Law of 
Sines, Law of Cosines. 

Essential Questions 
What is a geometric mean? When do geometric mean relationships occur in right triangles? How can lengths that cannot be measured, be 
calculated, using geometric means, and trigonometry? 
Assessments 

• Definitions, Theorems & Postulates Tests. Proof Tests. Concepts & Algebraic Applications Tests/Quizzes. Trigonometric Modeling 
Tests.  

• Common Benchmark as per district schedule. 
Key Vocabulary 
Geometric mean, angle of elevation, angle of depression, sine, cosine, tangent, transformation, translation, reflection, rotation, dilation, 
scale factor. 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Glencoe Geometry: Sections 7-1 through 7-5, chapter 8. 
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Prentice Hall Geometry: Chapters 8, 9 & 12 
Holt McDougal Larson Geometry: Chapter 6, 7 & 9 
Pearson Geometry: Chapter 7, 8, 9 
Dilations: http://www.regentsprep.org/Regents/math/geometry/GT3/Ldilate2.htm  
http://www.regentsprep.org/Regents/math/geometry/GT3/similar.htm  
Rotations: http://www.regentsprep.org/Regents/math/geometry/GT4/Rotate.htm  

DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping peer 
or have quick access to teacher 

• Modify or reduce assignments/tests 
• Reduce length of assignment for 

different mode of delivery 
• Increase one-to-one time 
• Utilize working contract between 

you and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill 

building 
• Provide teacher notes 
• Use collaborative grouping 

strategies such small groups 
• Use online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfi
rst.com/content/esl/adaptstrat.c
fm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use Additional Practice and 

textbook resources 
• NJDOE resources 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 
 

• Process should be modified: higher 
order thinking skills, open-ended 
thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections to 
higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: real 
world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered 
learning, independence, openness, 
complexity, groups varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 

CROSS CURRICULUR RESOURCES 
Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 

http://www.regentsprep.org/Regents/math/geometry/GT3/Ldilate2.htm�
http://www.regentsprep.org/Regents/math/geometry/GT3/similar.htm�
http://www.regentsprep.org/Regents/math/geometry/GT4/Rotate.htm�
http://www.state.nj.us/education/educators/standards/�
https://drive.google.com/a/mpsdnj.us/file/d/0B0CIp0Y5Z4m-UmVwdjB1bS1DYWM/view?usp=sharing�
http://www.state.nj.us/education/educators/standards/�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.teachersfirst.com/content/esl/adaptstrat.cfm�
http://www.state.nj.us/education/educators/standards/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.tenmarks.com/�
http://www.khanacademy.org/�
http://www.state.nj.us/education/educators/standards/�
http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance�
http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM�
http://www.egfi-k12.org/�
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Environmental Literacy  Information Literacy 
Information, Communication & Technology 
Life & Career Skills 
 

 
Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
Textbook Student online resource (if applicable) 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 
  

http://nlvm.usu.edu/en/nav/vlibrary.html�
https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing�
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Subject Geometry HH Grade 8 - 10 Unit # 4  Pacing 9 – 10 weeks 
Unit 
Name Circles, Conic Sections, Area & 3-D Measurements 

Overview 
Unit 4 consists of extensive proofs of numerous relationships in circles, involving central angles, inscribed angles, angles formed by 
combinations of secants and/or tangents, segment relationships when combinations of secants and/or tangents intersect in the exterior of a 
circle or if chords intersect. Congruence of circles, arcs, chords and tangents are also explored. Concepts of circles are integrated with those 
of regular polygons, and trigonometry to calculate area of regular polygons, and by extension surface area and volume of 3-dimensional 
figures, such as prisms, cylinders, pyramids, and cones. The concepts of similarity are then applied to calculate the surface area and volume 
of frustums. Algebraic derivation of the equations and critical attributes of conic sections, such as circles, ellipses, parabolas and hyperbolas, 
is also explored. With these concepts fully developed, 3-D modeling projects, such as modeling the human body, are developed, that utilize 
combinations of these geometric constructs, density proportions, etc. 

Standard # Standard MC, 
SC, 
or 
AC 

SLO 
# 

Student Learning Objectives Depth of 
Knowledge 

G.C.1 

Prove that all circles are similar 

MC  
1 

Demonstrate that the ratio of the circumference of 
a circle to its radius is the same, 2𝜋 for all circles; 
therefore the parts of all circles are proportional, 
and therefore similar. 

2 

G.C.2 

Prove theorems about circles, chords and 
arcs. MC 2 

Prove and apply the following theorem about 
circles, chords and arcs: Two minor arcs are 
congruent, if and only if, their corresponding 
chords are congruent 

4 

 

 

MC 3 

Prove and apply the following theorem about 
circles, chords and arcs: if a diameter is 
perpendicular to a chord, then it bisects the chord 
and arc 

4 

 

 

MC 4 

Prove and apply the following theorem about 
circles, chords and arcs: Two chords are 
congruent, if and only if they are equidistant from 
the center. 

4 

G.C.2 Identify and describe relationships among 
inscribed angles, radii, and chords. Include MC 5 Prove and apply the following theorem about 

circles and angles: If an angle is inscribed in a 4 
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the relationship between central, inscribed, 
and circumscribed angles; inscribed angles 
on a diameter are right angles; the radius of 
a circle is perpendicular to the tangent 
where the radius intersects the circle 

circle, its measure is 1
2
 the measure of the 

intercepted arc, for all three cases, where the 
center is on a side of the angle, the center is in the 
interior of the angle, and the center is in the 
exterior of the angle 

 

 

MC 6 

Prove and apply the following theorem about 
circles and angles: Inscribed angles in a circle are 
congruent if they intercept the same or congruent 
arcs 

4 

 
 

MC 7 
Prove and apply the following theorem about 
circles and angles: an inscribed angle is a right 
angle if it intercepts a semicircle. 

4 

G.C.3 

Construct the inscribed and circumscribed 
circles of a triangle, and prove properties of 
angles for a quadrilateral inscribed in a 
circle 

MC 8 

Prove and apply the theorem, if a quadrilateral is 
inscribed in a circle, both pairs of opposite angles 
are supplementary. 4 

G.C.4 

Construct tangent and secant lines from a 
point outside a given circle, to the circle, 
and prove properties about angles and 
segment lengths 

MC 9 

Prove and apply the following theorem about 
circles, secants and tangents: A line tangent to a 
circle is perpendicular to the radius drawn to the 
point of tangency ... and its converse 

4 

 

 

MC 10 

Prove and apply the following theorem about 
circles, secants and tangents: Two tangent 
segments, drawn from the same exterior point, are 
congruent 

4 

 

 

MC 11 

Prove and apply the following theorem about 
circles, secants and tangents: Each of the angles 
formed, when a secant and a tangent intersect at 
the point of tangency, have measures equal to 1/2 
the measure of the intercepted arc 

4 

 

 

MC 12 

Prove and apply the following theorem about 
circles, secants and tangents: If two secants 
intersect in the interior of a circle, then the 
measure of an angle formed is 1/2 the sum of the 
measure of the arcs intercepted by the angle and its 
vertical angle 

4 

G.C.4 Construct tangent and secant lines from a MC 13 Prove and apply the following theorem about 4 
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point outside a given circle, to the circle, 
and prove properties about angles and 
segment lengths 

circles, secants and tangents: If two secants, a 
secant and a tangent, or two tangents intersect in 
the exterior of a circle, then the measure of the 
angle formed is one-half the positive difference of 
the measures of the intercepted arcs 

 

 

MC 14 

Prove and apply the following theorem about 
circles, secants and tangents: If two chords 
intersect in a circle, then the product of the 
measures of the segments of the chords are equal 

4 

 

 

MC 15 

Prove and apply the following theorem about 
circles, secants and tangents: If two secant 
segments are drawn to a circle from an exterior 
point, then the product of the measures of one 
secant segment and its external secant segment is 
equal to the product of the measures of the other 
secant segment and its external secant segment 

4 

 

 

MC 16 

Prove and apply the following theorem about 
circles, secants and tangents: ) If a tangent 
segment and a secant segment are drawn to a circle 
from an exterior point, then the square of the 
measure of the tangent segment is equal to the 
product of the measures of the secant segment and 
its external secant segment. 

4 

G.GPE.1 

Derive the equation of a circle of given 
center and radius using the Pythagorean 
Theorem; complete the square to find the 
center and radius of a circle given by an 
equation 

MC 17 

Derive the equation of a circle, that has its center 
at the origin, for any point (x, y) on the arc, 
𝑥2 + 𝑦2 =  𝑟2, using the Pythagorean Theorem 4 

 

 

MC 18 

Derive the equation of a circle, that has its center 
at (h, k), for any point, (x, y) on the arc, using the 
Pythagorean Theorem, where the side lengths of 
the right triangles formed are (x - h) , (y - k) , and r 

4 

G.GPE.1 

Derive the equation of a circle of 
given center and radius using the 
Pythagorean Theorem; complete the 
square to find the center and radius 

MC 19 

Write the equation of a circle, by completing the 
square, when given the equation of the circle, as 
the equation of a conic section 4 
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of a circle given by an equation 

  MC 20 Write the equation of a circle given the 
coordinates of 3 points on the arc of the circle 4 

G.GPE.2 
Derive the equation of a parabola given a 
focus and directrix. AC 21 

Define a parabola as the set of all points in a plan, 
equidistant from a point, called the focus, and a 
line, called the directrix 

4 

 

 

AC 22 

Derive "a" from an understanding that the distance 
between the vertex, (h, k) and the directrix, and 
between the vertex and the focus is 

1
4𝑎

 , and "h" 
from the x-coordinate of the focus, and k, using 
the y-coordinate of the focus, and 

1
4𝑎

 

4 

 

 

AC 23 

Write the equation of the parabola in the form 
𝑦 =  𝑎(𝑥 − ℎ)2 +  𝑘, or with the corresponding 
adjustments to the use of 

1
4𝑎

 and the coordinates of 
the focus, write the equation in the form 
 𝑥 =  𝑎(𝑦 − 𝑘)2 +  ℎ 

4 

G.GPE.3 

Derive the equations of ellipses and 
hyperbolas given the foci, using the fact that 
the sum or difference of distances from the 
foci is constant. 

AC 24 

Define an ellipse as the set of all points in a plane 
such that the sum of the distances from any point 
on the ellipse (x, y) and the foci is constant 4 

 

 

AC 25 

Define a hyperbola as the set of all points in a 
plane such that the absolute value of the difference 
of the distances from any point, (x, y) on the 
hyperbola to the foci is constant 

4 

 

 

AC 26 

Apply the distance formula, and simplify to write 
the equation of the ellipse, with a horizontal major 

axis, in the form 
(𝑥−ℎ)2

𝑎2
+ (𝑦−𝑘)2

𝑏2
=  1, where 

 𝑏2 =  𝑎2– 𝑐2 ... and modified, appropriately, if 
the major axis is vertical 

4 

G.GPE.3 

Derive the equations of ellipses and 
hyperbolas given the foci, using the fact that 
the sum or difference of distances from the 
foci is constant. 

AC 27 

Apply the distance formula, and simplify to write 
the equation of the hyperbola, with a horizontal 
transverse axis, in the form  

4 
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(𝑥−ℎ)2

𝑎2
− (𝑦−𝑘)2

𝑏2
=  1, where 𝑏2 =  𝑐2– 𝑎2 ... 

and modified, appropriately, if the transverse axis 
is vertical 

 
 

AC 28 
Write the equation of the conic section, given two 
of the three values for either a, b, or c, or the 
information, or graph from which to derive them 

4 

 

 

AC 29 

Convert the equation of a conic section into 
standard form, by completing the square and 
determine if the conic section is a circle, parabola, 
ellipse, or hyperbola. 

4 

 
G.MG.1 

 
 
 

G.SRT.9 
 
 

 
Use geometric shapes, their measures, and 
their properties to describe objects  
 
Derive the formula A = 1/2 ab sin(C) for the 
area of a triangle by drawing an auxiliary 
line from a vertex perpendicular to the 
opposite side. 
 

MC 30 
Derive and apply the area formula for regular 
polygons as 

 𝐴 =  �
1
2
� 𝑃𝑎 

4 

 
 

MC 31 
Derive the area of regular triangles, quadrilaterals, 
and hexagons, and recognize the application of 
special triangles 

4 

 
 

MC 32 
Derive and apply the area of regular pentagons, 
octagons, etc., by applying trigonometric ratios to 
calculate the apothem, and perimeter. 

4 

 
Prepares for 

S.CP.1 
 
 
 

 
Describe events as subsets of a sample space 
(the set of outcomes) using characteristics 
(or categories) of the outcomes, or as 
unions, intersections, or complements of 
other events (“or,” “and,” “not”). 
 
[Calculate area and length probability] 

 

MC 33 Calculate probability as the ratio of areas or the 
ratio of segment lengths. 4 

  MC 34 Derive and apply the surface area formulas for 4 
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G.MG.1 
 
 
 

G.SRT.9 
 
 

 

Use geometric shapes, their measures, and 
their properties to describe objects  
 
Derive the formula A = 1/2 ab sin(C) for the 
area of a triangle by drawing an auxiliary 
line from a vertex perpendicular to the 
opposite side. 
 

prisms and cylinders as T = L + 2B, where L = Ph, 
for prisms and 
 L = Ch = 2𝜋rh, for cylinders, and B = 

1
2
Pa 

  MC 35 Solve a series of problems, applying these 
formulas for surface area for prisms and cylinders. 4 

 

 

MC 36 

Derive and apply the surface area for pyramids 
and cones as T = L + B, where L = 

1
2
Pℓ for 

pyramids, and 𝜋rℓ for cones, and B is calculated as 
for a regular polygon or a circle 

4 

 
 

MC 37 
Solve a series of problems, applying these 
formulas for surface area involving pyramids and 
cones. 

4 

G.GMD.1 

Give an informal argument for the formulas 
for the circumference of a circle, area of a 
circle, volume of a cylinder, pyramid, and 
cone. Use dissection arguments, Cavalieri’s 
principle, and informal limit argument 

MC 38 Prove and apply the formulas for the volume of 3D 
figures using the dissection method 4 

  MC 39 Prove and apply the formulas for the volume of 3D 
figures using Cavalieri's Principle 4 

  MC 40 Prove and apply the formulas for volume of 3D 
figures using a limit argument 4 

  MC 41 Formulate equations for the circumference and 
area of a circle 4 

G.GMD.2 
Give an informal argument using Cavalieri’s 
principle for the formulas for the volume of 
a sphere and other solid figures. 

SC 42 
Prove and apply the formula for the volume of a 
sphere and other solid figures using Cavalieri's 
principle 

4 

G.C.5 

Derive using similarity the fact that the 
length of the arc intercepted by an angle is 
proportional to the radius, and define the 
radian measure of the angle as the constant 
of proportionality; derive the formula for the 

MC 43 

Develop and apply the concept of radian measures, 
using the similarity of circles and proportionality 

3 
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area of a sector 
  MC 44 Convert between degree and radian measures 3 

  MC 45 Instantly associate 30, 60 and 45 degree angles, 
and their multiples with their radian equivalent 3 

 

 

MC 46 

Incorporate the side ratios of special triangles, and 
the concept of radian measures to derive the sine 
cosine and tangent of the radian measures that are 
special angles or multiples of special angles. 

3 

G.GMD.3 

Use volume formulas for cylinders, 
pyramids, cones, and spheres to solve 
problems 

MC 47 

Find the volume of prisms, cylinders, pyramids, 
cones, the frustums of pyramids and cones, and the 
volume of spheres, given a variety of inputs, some 
of which require the use of trigonometric ratios 
(e.g. find the volume of a cone, given radius r, and 
a base forming an angle of x degrees with the 
lateral surface). 

3 

G.GMD.4 

Identify the shapes of two-dimensional 
cross-sections of three-dimensional objects, 
and identify three-dimensional objects 
generated by rotations of two-dimensional 
objects. 

MC 48 

Identify the cross section of a cone where it is cut 
by a plane that ... (a) passes through the lateral 
surface, parallel to the base ... (b) passes through 
the lateral surface, not parallel to the base ... (c) 
passes through the lateral surface and the base 

1 

 

 

MC 49 

Identify the cross section of two cones, one 
inverted on the other, at the vertices, with the 
bases in parallel planes, cut by a another plane that 
passes through both bases 

1 

  MC 50 Identify the cross section of a sphere where it is 
cut by a plane 1 

 

 

MC 51 

Identify the three-dimensional object created when 
... (a) a triangle, positioned with one vertex at the 
origin, and one side on an axis, is rotated 360 
degrees about that axis ... (b) a semi-circle is 
positioned, with the diameter on an axis, is rotated 
360 degrees about that axis ... (c) a rectangle is 
positioned, with one side on an axis, is rotated 360 
degrees about that axis. 

1 

G.MG.1 Use geometric shapes, their measures, and 
their properties to describe objects (e.g., SC 52 Apply the basic knowledge of three dimensional 

geometric figures and their formulas for volume to 4 
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modeling a tree trunk or a human torso as a 
cylinder 

model real world examples (e.g. (1) Model the 
human body, using rectangular prisms for the 
head, hands and feet,, and inverted pyramidal 
frustum for the torso, a sphere for the hips, and 
conical frustums for the arms and legs. 

G.MG.2 

Apply concepts of density based on area and 
volume in modeling situations (e.g., persons 
per square mile, BTUs per cubic foot). SC 53 

Apply concepts of density based on area and 
volume in modeling situations (e.g. the weight of a 
frustum made of a specified material, given the 
density of that material) 

4 

 
 

SC 54 
Apply body composition ratios and corresponding 
density factors to determine the weight of a person 
modeled with 3D geometric constructs. 

4 

G.MG.3 

Apply geometric methods to solve design 
problems (e.g., designing an object or 
structure to satisfy physical constraints or 
minimize cost; working with typographic 
grid systems based on ratios). 

MC 55 

Design 3-D packaging using geometric constructs 
to minimize storage space, and minimize 
material/cost required for construction, while 
maximizing volume. 

4 

G.GPE.4 

Use coordinates to prove simple geometric 
theorems algebraically. For example, prove 
or disprove that a figure defined by four 
given points in the coordinate plane is a 
rectangle; prove or disprove that the point 
(1, √3) lies on the circle centered at the 
origin and containing the point (0, 2) 

MC 56 

(a) Appropriately label variable coordinates of 
figures on the coordinate plane ... (b) Determine 
the appropriate placement of a figure on the 
coordinate plane, to minimize the distinct number 
of variable coordinates used ... (c) Apply algebraic 
techniques to the variable coordinates, in a manner 
consistent with the relevant postulates and 
theorems, to prove relationships described in a 
given problem or theorem. 

3 

S.MD.6 
 
 

S.MD.7 
 

 
Use probabilities to make fair decisions 
 
 
Analyze decisions and strategies using 
probability concepts 

SC 57 Evaluate outcomes of decisions involving 
probability 3 

 
S.CP.1 

 
Describe events as subsets of a sample space 
(the set of outcomes) using characteristics 
(or categories) of the outcomes, or as 

SC 58 Define independence and conditional probability 
and use the to interpret data 2 
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unions, intersections, or complements of 
other events (“or,” “and,” “not”) 

S.CP.2 

Understand that two events A and B are 
independent if the probability of A and B 
occurring together is the product of their 
probabilities, and use this characterization to 
determine if they are independent. 

SC 59 Examine various datasets and determine if events 
are dependent or independent 2 

S.CP.3 
 

Understand the conditional probability of A 
given B as P(A and B)/P(B), and interpret 
independence of A and B as saying that the 
conditional probability of A given B is the 
same as the probability of A, and the 
conditional probability of B given A is the 
same as the probability of B. 

SC 

60 Examine probability trees and other models to 
explain conditional probability. 2 

S.CP.4 

Construct and interpret two-way frequency 
tables of data when two categories are 
associated with each object being classified. 
Use the two-way table as a sample space to 
decide if events are independent and to 
approximate conditional probabilities 

SC 

61 

Collect data from a random sample (e.g. of 
students in the school on their favorite subject 
among math, science, and English). Estimate the 
probability that a randomly selected object is part 
of a particular category, given it’s association with 
another category.

2 
 (e.g. that a student in the school 

will favor science given that the student is in tenth 
grade. Do the same for other subjects and 
compare the results). 

S.CP.5 

Recognize and explain the concepts of 
conditional probability and independence in 
everyday language and everyday situations SC 62 2 

Compare 𝑝 → 𝑞 𝑤𝑖𝑡ℎ 𝑞 → 𝑝U  (e.g. Compare the 
chance of having lung cancer if you are a smoker 
with the chance of being a smoker if you have 
lung cancer). 

S.CP.6 

Find the conditional probability of A given 
B as the fraction of B’s outcomes that also 
belong to A, and interpret the answer in 
terms of the model. 

SC 63 Compute probabilities of compound events in a 
uniform probability model 2 

S.CP.7 
Apply the Addition Rule, P(A or B) = P(A) 
+ P(B) – P(A and B), and interpret the 
answer in terms of the model. 

SC 64 
Examine datasets through the lens of Venn 
diagrams and other models to explain the Addition 
Rule relative to probability. 

2 
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S.CP.8 

Apply the general Multiplication Rule in a 
uniform probability model, P(A and B) = 
P(A)P(B|A) = P(B)P(A|B), and interpret the 
answer in terms of the model. 

SC 65 

Integrate the concepts or probability, and 
conditional probability, visual models into a 
mathematical representation of the general 
Probability Rule 

2 

S.CP.9 

Use permutations and combinations to 
compute probabilities of compound events 
and solve problems. SC 66 

Apply factorials and visual models to explain the 
concepts of permutation, and combinations, and 
apply them to count events relative to a probability 
model. 

2 

Mathematical 
Practice # 

Selected Opportunities for Connections to Mathematical Practices 
 

 
MP1 & MP7 Investigating and analyzing the critical relationships in circles, ellipses, parabolas, and hyperbolas, to derive their general and 

specific equations, and developing the formulas for the area of regular polygons, and the surface area and volume of 3D 
objects is incorporated in SLOs #19 - #37. 

MP2 & MP3 Abstract reasoning and the construction of viable arguments and critiquing the arguments of others are the very essence of the 
proofs and derivations described in SLOs #1 - #18 and #38 - #43. 
 

MP4 & MP6 Geometric shapes and concepts provide the building blocks for 3-D modeling, and two-dimensional transformations in the 
coordinate plane are  SLOs #52 - #55. 

MP5 Technology and appropriate analytical constructs and formulas will be integrated into SLOs #56 - #66. 
Big Ideas 
Anatomy of a circle, with its associated angles, chords, secants & tangents. Area of regular polygons. Equations and key attributes of conic 
sections. 3-D modeling. 

Essential Questions 
How is the area of regular polygons calculated? How is the surface area and volume of 3-D objects, with regular polygon bases calculated? 
How are the orbits of the heavenly bodies mathematically described by conic sections? How can geometric 3-D constructs be used to model 
real world objects? 
Assessments 

• Definitions, Theorems & Postulates Tests. Proof Tests. Concepts & Algebraic Applications Tests/Quizzes. 3-D Modeling 
Project/Tests.  

• Common Benchmark as per district schedule. 
Key Vocabulary 
Circle, arc, chord, central angle, inscribed angle, secant, tangent, lateral area, regular polygon, frustum, conic section, ellipse, parabola, 
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hyperbola, foci, major axis, minor axis, transverse axis, conjugate axis, asymptote, vertex, locus. 
 
Suggested Resources (list specific chapters and or page numbers from existing text that correspond to the SLOs and Standards) 
Glencoe Geometry: Chapters 9, 10 & 11,  
Prentice Hall Geometry: Chapter 7, 10 & 11 
Holt McDougal Larson Geometry: Chapters 10, 11 & 12 
Pearson Geometry Common Core: Chapters 10, 11, 12 & 13 
Glencoe Algebra 2: Sections 7-1 through 7-6 (conic sections) 
Conic Sections, Radians, Combinatorics & Trigonometry: http://www.onlinemathlearning.com/grade-11.html (videos) 
Surface Area & Volume (composite 
figures): http://msongsmathclass.weebly.com/uploads/1/3/6/2/13622431/v__sa_of_composite_figures.pdf  
http://www.bigideasmath.com/protected/content/ipe/grade%207/07/g7_07_05.pdf  
 

DIFFERENTIATION 
Special Education ELL RtI SAIL 

• Provide modifications & 
accommodations as listed in the 
student’s IEP 

• Position student near helping peer 
or have quick access to teacher 

• Modify or reduce assignments/tests 
• Reduce length of assignment for 

different mode of delivery 
• Increase one-to-one time 
• Utilize working contract between 

you and student at risk 
• Prioritize tasks 
• Provide manipulatives 
• Use graphic organizers 
• Use interactive math journals 
• Use online resources for skill 

building 
• Provide teacher notes 
• Use collaborative grouping 

strategies such small groups 
• Use online resources 
• NJDOE resources 

• Use CMP2 Spanish Resources 
(Grade 7-8) 

• Provide text to speech for math 
problems 

• Use of translation dictionary or 
software 

• Implement strategy groups 
• Confer frequently 
• Provide graphic organizers 
• Modification plan 
• NJDOE resources 
• Adapt a Strategy-Adjusting 

strategies for ESL 
students: http://www.teachersfi
rst.com/content/esl/adaptstrat.c
fm 

• Tiered Interventions following RtI 
framework 

• RtI Intervention Bank 
• Use Additional Practice and 

textbook resources 
• NJDOE resources 
• Utilize online resources such 

as www.tenmarks.com  
www.khanacademy.org  
 
 

• Process should be modified: higher 
order thinking skills, open-ended 
thinking, discovery 

• Utilize project-based learning for 
greater depth of knowledge 

• Utilize exploratory connections to 
higher grade concepts 

• Contents should be modified: 
abstraction, complexity, variety, 
organization 

• Products should be modified: real 
world problems, audiences, 
deadlines, evaluation, 
transformations 

• Learning environment should be 
modified: student-centered learning, 
independence, openness, complexity, 
groups varied 

• Use of web based resources such 
as www.tenmarks.com   
www.khanacademy.org  

• NJDOE resources 
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CROSS CURRICULUR RESOURCES 
Literacy in Mathematics:  http://www.readwritethink.org/search/?resource_type=6&q=math&sort_order=relevance  
NASA STEM Resources: http://www.nasa.gov/audience/foreducators/expeditions/stem/stem-math-index.html#.VFEILvTF-RM  
K-12 STEM Educator and Career Resource:  http://www.egfi-k12.org/  

ALIGNMENT TO 21st CENTURY SKILLS AND TECHNOLOGY  
21st Century/ Interdisciplinary Themes: Bold all that apply 21st Century Skills: Bold all that apply 
Global Awareness 
Financial, Economic, Business and Entrepreneurial Literacy 
Civic Literacy 
Health Literacy 
Environmental Literacy  

Creativity & Innovation 
Critical Thinking & Problem Solving 
Communication & Collaboration 
Media Literacy 
Information Literacy 
Information, Communication & Technology 
Life & Career Skills 
 

 
Technology Infusion 
National Library of Virtual Manipulatives http://nlvm.usu.edu/en/nav/vlibrary.html 
Math Resources for Technology https://drive.google.com/file/d/0B4Zh_BcwMUEMOFRfSXZpdW9Yams/view?usp=sharing  
Smart Board Applications 
Textbook Student online resource (if applicable) 
Evidence of Student Learning 
• Common benchmark  
• Observation 
• Evaluation rubrics 
• Self-reflections 
• Teacher-student conferences 
• Running records 
• Performance Tasks 
• Unit tests 
• Quizzes 
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