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Unit Overview
Content Area: Mathematics
Unit Title: Unit 1 – Congruence, Proof and Construction
Target Course/Grade Level: Geometry – Honors/9th-10th Grade
Unit Summary: Students learn about points, lines and planes, the building blocks of Geometry.  Line
segments, rays, angles, polygons, parallel lines and perpendicular lines are also introduced in this unit.
Students explore congruent segments and angles and learn to construct them with a compass and
straightedge.  Students expand on their knowledge of the Pythagorean theorem to master the distance
formula and use the midpoint formula to find the midpoint of a segment.  Students also compute the
perimeter of a given polygon.  Students identify the special angle relationships that result when a
transversal intersects parallel lines.  Students solve problems by writing linear equations and use slope to
determine whether two lines are parallel, perpendicular or neither.
Unit Rationale: The content and skills acquired in the unit are the tools necessary to study polygons.  The
terms and notation will help students progress throughout the different geometric topics.

Career Readiness, Life Literacies and Key Skills.
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product
or practice

9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate
change effects and determine why some solutions (e.g., political. economic, cultural) may work
better than others

9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations
for an intended audience

9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.

Interdisciplinary Connections:
ELA:
NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including
visually and quantitatively, as well as in words.
NJSLSA.W4. Produce clear and coherent writing in which the development, organization, and
style are appropriate to task, purpose, and audience.

Speaking and Listening:
NJSLSA.SL1. Prepare for and participate effectively in a range of conversations and
collaborations with diverse partners, building on others’ ideas and expressing their own clearly
and persuasively.
NJSLSA.SL4. Present information, findings, and supporting evidence such that listeners can
follow the line of reasoning and the organization, development, and style are appropriate to task,
purpose, and audience.

Computer Science and/or Design Thinking:
8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using
constructs such as procedures, modules, and/or objects.

8.1.12.AP.6: Create artifacts by using procedures within a program, combinations of data and
procedures, or independent but interrelated programs.



Student Learning Objectives
1.) Use the undefined notion of a point, line, and distance along a line and distance around a circular

arc to develop definitions for angles, circles, parallel lines, perpendicular lines and line segments.
2.) Apply the definitions of angles, circles, parallel lines, perpendicular lines and line segments to

describe rotations, reflections, and translations.
3.) 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.) Use rigid transformations to determine, explain and prove congruence of geometric figures.
5.) Create proofs of theorems involving lines, angles, triangles, and parallelograms.
6.) Generate formal constructions with paper folding, geometric software and geometric tools to

include, but not limited to, the construction of regular polygons inscribed in a circle.
Selected Opportunities for Connection to Mathematical Practices

1.  Make sense of problems and persevere in solving them.
SLO#5 Plan a pathway to prove theorems about lines, angles, triangles and parallelograms.

2.  Reason abstractly and quantitatively.
SLO#4  Know and use properties of rigid transformations in proofs involving lines, angles, triangles,

and parallelograms.
3.  Construct viable arguments and critique the reasoning of others.

SLO#5 Build a logical progression of statements to prove conjectures about lines, angles, triangles and
parallelograms.

4.  Model with mathematics.
5.  Use appropriate tools strategically.
6.  Attend to precision.

SLO#1 Use precise language in the definitions of angles, circles. parallel lines, perpendicular lines,
and line segments.

7.  Look for and make use of structure.
8.  Look for and express regularity in repeated reasoning.
All of the content presented in this course has connections to the standards for mathematical practices.
Bold type identifies possible starting points for connections to the SLOs in this unit.
NJSLS # New Jersey Student Learning Standards
G-CO.A.1 Know precise definitions of angle, circle, perpendicular line, parallel line, and line

segment, based on the undefined notions of point, line, distance along a line, and distance
around a circular arc.

G-CO.A.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).

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

G-CO.A.4 Develop definitions of rotations, reflections, and translations in terms of angles, circles,
perpendicular lines, parallel lines, and line segments.

G-CO.A.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.

G-CO.B.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.

G-CO.B.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.



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

G-CO.C.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.

G-CO.C.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.

G-CO.C.11 Prove theorems about parallelograms. 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.

G-CO.D.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.

G-CO.D.13 Construct an equilateral triangle, a square, and a regular hexagon inscribed in a circle.
Unit Essential Questions
●What is the meaning and representation for

geometric terms?
●Which transformations result in congruence of

geometric figures?
●How can slope be used to prove parallel and

perpendicular lines?

Unit Enduring Understandings
● Students will learn all the definition and how to

identify and label all geometric terms.
● Students apply translations, reflections, and

rotations.
● Students will calculate the slopes of different lines

and compare these values to determine parallel and
perpendicular lines.

Unit Learning Targets
Students will ...

1.) Solve problems by making models of points, lines, planes, and angles.
2.) Find the slope of various lines and interpret its meaning in terms of a rate of change.
3.) Calculate the midpoint and distance of a segment.
4.) Explain the relationship between different angle pairs.

Evidence of Learning
Summative Assessment: The students will be assessed with a summative unit assessment which will be
modeled after the PARCC assessment model.  This model assessment will include multiple choice,
constructed response and a performance task.

Formative Assessments
●Do Nows
●Discussions
● Individual practice

Benchmark Assessments
● Weekly Quizzes

Alternative Assessments
● Journaling
● Online Activities

●Guided Practice
●Daily homework assignments
●Notes

● Discovery Activities
● Projects



Lesson Plans
Lesson Timeframe

Lesson 1
Points, Lines, and Planes 2 Day

Lesson 2
Linear Measure and Precision 2 Days

Lesson 3
Distance and Midpoints 3 Days

Lesson 4
Angle Measure 2 Days

Lesson 5
Angle Relationships 2 Days

Lesson 6
Polygons 3 Days
Lesson 7

Parallel Lines and Transversals 4 Days
Lesson 8

Angles and Parallel Lines 3 Days
Lesson 9

Slopes of Lines 3 Days
Lesson 10

Equations of Lines 4 Days
Lesson 11

Proving Lines Parallel 3 Days
Lesson 12

Perpendiculars and Distance 3 Days
Teacher Notes:

1.) 6 days allocated for formative/summative  assessments
2.) Students can seek input from their peers and teachers throughout collaborative assignments and

activities
Curriculum Development Resources

http://www.khanacademy.org

www.geogebra.org

https://www.illustrativemathematics.org

http://mathforum.org/

https://www.engageny.org/

Unit Overview
Content Area: Mathematics
Unit Title:                                 Unit 2 – Similarity and Proof

http://www.khanacademy.org
http://www.geogebra.org
https://www.illustrativemathematics.org
http://mathforum.org/
https://www.engageny.org/


Target Course/Grade Level: Geometry – Honors/9th-10th Grade
Unit Summary: In this unit, students prove triangles congruent and similar using various methods.
Students classify triangles angles according to their angles or sides and apply the angle sum theorem and
the exterior angle theorem.  Special segments of triangles including bisectors, medians, and altitudes are
identified and explored.  Students apply properties of inequalities relating to the measures of angles and
sides of a triangle and then extend those properties to two triangles.
Unit Rationale: Students’ knowledge of properties of triangles in essential in a discovery of properties of
other polygons including quadrilaterals.  This knowledge will help them in higher level mathematics
courses including pre-calculus and calculus.

Career Readiness, Life Literacies and Key Skills.
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product
or practice

9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate
change effects and determine why some solutions (e.g., political. economic, cultural) may work
better than others

9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations
for an intended audience

9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.

Interdisciplinary Connections:
ELA:
NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including
visually and quantitatively, as well as in words.
NJSLSA.W4. Produce clear and coherent writing in which the development, organization, and
style are appropriate to task, purpose, and audience.

Speaking and Listening:
NJSLSA.SL1. Prepare for and participate effectively in a range of conversations and
collaborations with diverse partners, building on others’ ideas and expressing their own clearly
and persuasively.
NJSLSA.SL4. Present information, findings, and supporting evidence such that listeners can
follow the line of reasoning and the organization, development, and style are appropriate to task,
purpose, and audience.

Computer Science and/or Design Thinking:
8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and
support different interpretations of real-world phenomena.

Student Learning Objectives
1.) Generate proofs that demonstrate that all circles are similar.
2.) Justify the properties of dilations given by a center and a scale factor.  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 (the dilation of a line segment is longer or shorter in the ratio given by the scale
factor).

3.) 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 equality of all corresponding pairs of angles and the proportionality of all corresponding
pairs of sides.



4.) Use the properties of similarity transformations to establish the AA criterion for two triangles to be
similar.

5.) Prove theorems about triangles.
Selected Opportunities for Connection to Mathematical Practices

1.  Make sense of problems and persevere in solving them.
2.  Reason abstractly and quantitatively.

SLO#1 Proof of the similarity of specific circles used to reason about the similarity of all circles.
3.  Construct viable arguments and critique the reasoning of others.

SLO#5 Construct proofs about triangles using assumptions, definitions, and previously established
theorems.

4.  Model with mathematics.
5.  Use appropriate tools strategically.
6.  Attend to precision.
7.  Look for and make use of structure.

SLO#3 Use the definition of rigid transformations to determine if two figures are similar.
8.  Look for and express regularity in repeated reasoning.
All of the content presented in this course has connections to the standards for mathematical practices.
Bold type identifies possible starting points for connections to the SLOs in this unit.
NJSLS # New Jersey Student Learning Standards
G.C.1 Prove that all circles are similar.
G-SRT.A.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.

G-SRT.A.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 equality of all corresponding pairs of angles and the
proportionality of all corresponding pairs of sides.

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

G-SRT.B.4 Prove theorems about 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.

G-CO.C.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.

Unit Essential Questions
● What is the difference between congruent

triangles and similar triangles?
● Prove that two polygons on the coordinate

plane are similar using dilations.
● How can the third angles of similar

triangles be determined

Unit Enduring Understandings
● Students will compare the sides and angles

of triangles to determine whether they are
congruent or similar.

● Students will perform dilations of polygons
on the coordinate plane and then identify
scale factor.

● Students will apply the angle sum of
triangles.

Unit Learning Targets
Students will ...

1.) Classify triangles according to their angles and sides.



2.) Determine whether triangles are congruent or similar.
3.) Prove triangles are congruent using various postulates and theorems for congruence.
4.) Identify special segments in triangles including median, angle bisector, perpendicular bisector,

and altitude.
5.) Use triangle inequality theorem to determine if numbers can be lengths of a side of a triangle.
6.) Determine relationships between angles and sides of a triangle.
7.) Use proportions to solve problems.
8.) Use relationships between proportional parts of triangles.

Evidence of Learning
Summative Assessment: The students will be assessed with a summative unit assessment which will be
modeled after the PARCC assessment model.  This model assessment will include multiple choice,
constructed response and a performance task.

Formative Assessments
●Do Nows
●Discussions
● Individual practice

Benchmark Assessments
● Weekly Quizzes

Alternative Assessments
● Journaling
● Online Activities

●Guided Practice
●Daily homework assignments
●Notes

● Discovery Activities
● Projects

Lesson Plans
Lesson Timeframe

Lesson 1:  Classify Triangles 2 Day
Lesson 2:  Angles of Triangles 3 Days
Lesson 3:  Congruent Triangles 3 Days

Lesson 4:  Proving Congruence-SSS, SAS 4 Days
Lesson 5:  Proving Congruence-ASA, AAS 3 Days

Lesson 6:  Isosceles Triangles 3 Days
Lesson 7:  Bisectors, Medians, and Altitudes 4 Days

Lesson 8:  Inequalities and Triangles 2 Days
Lesson 9:  The Triangle Inequality 2 Days

Lesson 10:  Proportions 2 Day
Lesson 11:  Similar Polygons 2 Day
Lesson 12:  Similar Triangles 2 Days

Lesson 13:  Parallel Lines and Proportional Parts 3 Days
Lesson 14:  Parts of Similar Triangles 2 Days

Unit Overview
Content Area: Mathematics
Unit Title: Unit 3 – Trigonometry
Target Course/Grade Level: Geometry – Honors/9-10th Grade



Unit Summary: Students learn to solve right triangles via various methods including Pythagorean
Theorem, trigonometric ratios, and geometric mean.  Students also use the Law of Sines and Cosines to
solve non-right triangles.
Unit Rationale: Students’ knowledge of properties of triangles is essential in a discovery of properties of
other polygons including quadrilaterals.  This knowledge will help them in higher level mathematics
courses including pre-calculus and calculus.  Architects, surveyors, and civil engineers use trigonometric
ratios in their work.

Career Readiness, Life Literacies and Key Skills.
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product
or practice

9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate
change effects and determine why some solutions (e.g., political. economic, cultural) may work
better than others

9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations
for an intended audience

9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.

Interdisciplinary Connections:
ELA:
NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including
visually and quantitatively, as well as in words.
NJSLSA.W4. Produce clear and coherent writing in which the development, organization, and
style are appropriate to task, purpose, and audience.

Speaking and Listening:
NJSLSA.SL1. Prepare for and participate effectively in a range of conversations and
collaborations with diverse partners, building on others’ ideas and expressing their own clearly
and persuasively.
NJSLSA.SL4. Present information, findings, and supporting evidence such that listeners can
follow the line of reasoning and the organization, development, and style are appropriate to task,
purpose, and audience.

Computer Science and/or Design Thinking:
8.2.12.NT.2: Redesign an existing product to improve form or function.

Student Learning Objectives
1) Find the point on a directed line segment between two given points that partitions the segment in a

given ratio.
2) Prove theorems about triangles.
3) Use congruence and similarity criteria for triangles to solve problems and to prove relationships in

geometric figures.
4) Derive the definitions for trigonometric ratios using similarity of right triangles.
5) Explain and use the relationship between the sine and cosine of complementary angles.
6) Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied problems.

Selected Opportunities for Connection to Mathematical Practices
1.  Make sense of problems and persevere in solving them.
2.  Reason abstractly and quantitatively.
3.  Construct viable arguments and critique the reasoning of others.



SLO#3  Justify solutions to problems involving side lengths and angle measures using triangle
congruence and similarity criteria.

4.  Model with mathematics.
5.  Use appropriate tools strategically.
6.  Attend to precision.

SLO#4  Demonstrate the need for precision when deriving definitions.
7. Look for and make use of structure.
8.  Look for and express regularity in repeated reasoning.
All of the content presented in this course has connections to the standards for mathematical practices.
Bold type identifies possible starting points for connections to the SLOs in this unit.
NJSLS # New Jersey Student Learning Standards
G-GPE.B.6 Find the point on a directed line segment between two given points that partitions the

segment in a given ratio.
G-SRT.B.4 Prove theorems about 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.

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

G-SRT.C.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.

G-SRT.C.7 Explain and use the relationship between the sine and cosine of complementary angles.
G-SRT.C.8 Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied

problems.
Unit Essential Questions

● What method(s) is most appropriate for
solving a right triangle or non-right
triangle?

● Given different measurements for the sides
of a triangle, will these sides form a right
triangle?

● Can you give two different equations to
solve for the same right triangle?

Unit Enduring Understandings
● Students will use their knowledge of various

methods of learning including Pythagorean
Theorem, geometric mean, trigonometry,
Law of Sines and Cosines to solve a triangle.

● Students will identify right triangles by
applying the converse of the Pythagorean
Theorem.

● Students will use the trigonometric ratios
from the two acute angles of a right triangle
to set up equations that yield the same
solutions.

Unit Learning Targets
Students will ...

1.) Use appropriate methods to solve right triangles including geometric mean, Pythagorean Theorem,
special right triangles, and trigonometry.

2.) Solve non-right triangles using the Law of Sines and Law of Cosines.
Evidence of Learning

Summative Assessment: The students will be assessed with a summative unit assessment which will be
modeled after the PARCC assessment model. This model assessment will include multiple choice,
constructed response and a performance task.

Formative Assessments
●Do Nows
●Discussions
● Individual practice

●Guided Practice
●Daily homework assignments
●Notes



Benchmark Assessments
● Weekly Quizzes

Alternative Assessments
● Journaling
● Online Activities ● Discovery Activities

● Projects

Lesson Plans
Lesson Timeframe

Lesson 1
Special Right Triangles

5 Days

Lesson 2
Trigonometry

10 Days

Lesson 3
Angle of Elevation and Depression

*Students will find the angle of elevation of a
handicaped accessible ramp needed for mandated

safety regulations

3 Day

Lesson 4
The Law of Sines

3 Days

Lesson 5
The Law of Cosines

3 Days

Teacher Notes:
6 days allocated for formative/summative  assessments
Curriculum Development Resources

http://www.khanacademy.org

www.geogebra.org

https://www.illustrativemathematics.org

http://mathforum.org/

https://www.engageny.org/

Unit Overview
Content Area:                          Mathematics
Unit Title: Unit 4 – Circles and Expressing Geometric Properties through Equations
Target Course/Grade Level: Geometry – Honors/9-10th Grade

http://www.khanacademy.org
http://www.geogebra.org
https://www.illustrativemathematics.org
http://mathforum.org/
https://www.engageny.org/


Unit Summary: Students identify the parts of a circle and solve problems involving circumference and
area.  Arc and angle measures and the measures of segments within a circle are explored.  Equations of
circles are derived and applied.
Unit Rationale: Within explorations of circles, students are given the opportunity to apply their previous
knowledge of quadrilaterals, Pythagorean Theorem, slope, perimeter, distance formula, and writing proofs.
Circles are needed to understand spheres.

Career Readiness, Life Literacies and Key Skills.
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product
or practice

9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate
change effects and determine why some solutions (e.g., political. economic, cultural) may work
better than others

9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations
for an intended audience

9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.

Interdisciplinary Connections:
ELA:
NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including
visually and quantitatively, as well as in words.
NJSLSA.W4. Produce clear and coherent writing in which the development, organization, and
style are appropriate to task, purpose, and audience.

Speaking and Listening:
NJSLSA.SL1. Prepare for and participate effectively in a range of conversations and
collaborations with diverse partners, building on others’ ideas and expressing their own clearly
and persuasively.
NJSLSA.SL4. Present information, findings, and supporting evidence such that listeners can
follow the line of reasoning and the organization, development, and style are appropriate to task,
purpose, and audience.

Computer Science and/or Design Thinking:
8.1.12.AP.2: Create generalized computational solutions using collections instead of repeatedly
using simple variables.

Student Learning Objectives
1.) Identify and describe relationships among inscribed angles, radii, and chords.  Include 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.

2.) Prove the properties of angles for a quadrilateral inscribed in a circle and construct inscribed and
circumscribed circles of a triangle, using geometric tools and geometric software.

3.) Use similarity to show 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.

4.) 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.



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.)

6.) Construct formal proofs using theorems, postulates, and definitions involving parallelograms.
7.) Use coordinates to prove simple geometric theorems algebraically.
8.) Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g.,

using the distance formula.
Selected Opportunities for Connection to Mathematical Practices

1.  Make sense of problems and persevere in solving them.
2.  Reason abstractly and quantitatively.

SLO#5  Use the slope criterion for parallel and perpendicular lines to create symbolic representations
and manipulate symbols to solve geometric problems.

3.  Construct viable arguments and critique the reasoning of others.
4.  Model with mathematics.

SLO#7  Use the coordinate plane to draw models of figures used in proofs.
SLO#8  Present visual models of polygons on the coordinate plane prior to applying the distance

formula.
5.  Use appropriate tools strategically.
6.  Attend to precision.
7.  Look for and make use of structure.
8.  Look for and express regularity in repeated reasoning.
All of the content presented in this course has connections to the standards for mathematical practices.
Bold type identifies possible starting points for connections to the SLOs in this unit.
NJSLS # New Jersey Student Learning Standards
G-C.A.1 Prove that all circles are similar.
G-C.A.2 Identify and describe relationships among inscribed angles, radii, and chords. Include 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.

G-C.A.3 Construct the inscribed and circumscribed circles of a triangle, and prove properties of
angles for a quadrilateral inscribed in a circle.

G-C.B.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 area of a sector.

G-GPE.A.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.

G-CO.C.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.

G-GPE.B.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).

G-GPE.B.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.

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

Unit Essential Questions
●What are the parts of a circle?
●What are the relationships between lines and

circles?

Unit Enduring Understandings
● Students will be able to identify and label diameter,

radius, chord, secant, tangent, and center.



●What is the relationship between opposite angles
of an inscribed quadrilateral?

● Students will use various theorems involving
chords, secants, and tangents to solve problems.

● Students apply their knowledge of arcs.
Unit Learning Targets
Students will ...
1.) Identify parts of a circle.
2.) Determine relationships between segments and lines and circles.
3.) Identify the relationship of different angles to a circle.
4.) Write equations of circles and use to graph circles in coordinate plane.

Evidence of Learning
Summative Assessment: The students will be assessed with a summative unit assessment which will be
modeled after the PARCC assessment model. This model assessment will include multiple choice,
constructed response and a performance task.

Formative Assessments
●Do Nows
●Discussions
● Individual practice

Benchmark Assessments
● Weekly Quizzes

Alternative Assessments
● Journaling
● Online Activities

●Guided Practice
●Daily homework assignments
●Notes

● Discovery Activities
● Projects

Lesson Plans
Lesson Timeframe

Lesson 1:  Circles and Circumference 3 Day
Lesson 2:  Angles and Arcs 3 Days
Lesson 3:  Arcs and Chords 3 Days
Lesson 4:  Inscribed Angles 3 Days

Lesson 5:  Tangents 2 Days
Lesson 6:  Secants, Tangents, and Angle

Measures
3 Days

Lesson 7:  Special Segments in a Circle 2 Days
Lesson 8:  Equations of Circles 3 Day

Teacher Notes: 6 days allocated for formative/summative assessments
Curriculum Development Resources
http://www.khanacademy.org
www.geogebra.org
https://www.illustrativemathematics.org
http://mathforum.org/
https://www.engageny.org/

Unit Overview

Content Area: Mathematics
Unit Title: Unit 5 – Extending to Three Dimensions

http://www.khanacademy.org
http://www.geogebra.org
https://www.illustrativemathematics.org
http://mathforum.org/
https://www.engageny.org/


Target Course/Grade Level: Geometry – Honors/9-10th Grade
Unit Summary: Area and volume can be used to analyze real-world situations.  In this unit, you will learn
about formulas used to find the areas of two-dimensional figures and the surface and the surface areas and
volumes of three-dimensional figures.
Unit Rationale: The Knowledge about Area and Volume that students gain while studying this unit will be
important to them in the future mathematics courses, in physics, and in many careers that they might choose.

Career Readiness, Life Literacies and Key Skills.
9.4.12.CT.1: Identify problem-solving strategies used in the development of an innovative product or
practice

9.4.12.GCA.1: Collaborate with individuals to analyze a variety of potential solutions to climate
change effects and determine why some solutions (e.g., political. economic, cultural) may work
better than others

9.4.12.IML.4: Assess and critique the appropriateness and impact of existing data visualizations for
an intended audience

9.4.12.TL.3: Analyze the effectiveness of the process and quality of collaborative environments.

Interdisciplinary Connections:
ELA:
NJSLSA.R7. Integrate and evaluate content presented in diverse media and formats, including
visually and quantitatively, as well as in words.
NJSLSA.W4. Produce clear and coherent writing in which the development, organization, and style
are appropriate to task, purpose, and audience.

Speaking and Listening:
NJSLSA.SL1. Prepare for and participate effectively in a range of conversations and collaborations
with diverse partners, building on others’ ideas and expressing their own clearly and persuasively.
NJSLSA.SL4. Present information, findings, and supporting evidence such that listeners can follow
the line of reasoning and the organization, development, and style are appropriate to task, purpose,
and audience.

Computer Science and/or Design Thinking:
8.2.12.ED.5: Evaluate the effectiveness of a product or system based on factors that are related to its
requirements, specifications, and constraints (e.g., safety, reliability, economic considerations,
quality control, environmental concerns, manufacturability, maintenance and repair, ergonomics)

Student Learning Objectives
1.) Develop informal arguments to justify 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 arguments).

2.) Solve problems using volume formulas for cylinders, pyramids, cones, and spheres.
3.) Identify the shape of a two-dimensional cross-section of a three-dimensional figure and identify

three-dimensional objects created by the rotation of two-dimensional objects.
4.) Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a tree

trunk or a human torso as a cylinder).
5.) Use density concepts in modeling situations based on area and volume. (e.g., persons per square mile,

BTUs per cubic foot).



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

Selected Opportunities for Connection to Mathematical Practices
1.  Make sense of problems and persevere in solving them.

SLO#2  Use concrete models to solve problems involving volume formulas.
SLO#6  Analyze givens, constraints, relationships and goals presented in a design problem.

2.  Reason abstractly and quantitatively.
SLO#1  Using informal arguments related to a specific circle to justify the general statement given as

formula for all circles.
3.  Construct viable arguments and critique the reasoning of others.
4.  Model with mathematics.

SLO#3  Use models of #-D objects to examine the characteristics of their 2-D cross-sections.
5.  Use appropriate tools strategically.
6.  Attend to precision.
7.  Look for and make use of structure.
8.  Look for and express regularity in repeated reasoning.
All of the content presented in this course has connections to the standards for mathematical practices.
Bold type identifies possible starting points for connections to the SLOs in this unit.
NJSLS # New Jersey Student Learning Standards
G-GMD.A.3 Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems.
G-GMD.B.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.

G-MG.A.1 Use geometric shapes, their measures, and their properties to describe objects (e.g.,
modeling a tree trunk or a human torso as a cylinder).

G-MG.A.2 Apply concepts of density based on area and volume in modeling situations (e.g.,
persons per square mile, BTUs per cubic foot).

G-MG.A.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).

Unit Essential Questions
● What is the difference between Area and

Volume?
● What are the units of measure of Area

and Volume?
● Is the Area used to find the Volume of a

solid figure?

Unit Enduring Understandings
● Area measures the surface of a two dimensional

figure and the volume shows how much a sold
figure can hold.

● The unit of measure for Area is square units and
volume is cubic units.

● The volume of any solid figure is based on the
area of its base and height.

Unit Learning Targets
Students will ...

1.) Solve problems by making a model.
2.) Find the area of various 2-dimensional figures such as parallelograms, rectangles, trapezoid, rhombus,

squares, triangles, circles, and regular polygons.
3.) Find the lateral areas and surface areas and volumes of various solid figures such as rectangular
4.) prisms, cubes, pyramids, cones, and spheres

Evidence of Learning
Summative Assessment: The students will be assessed with a summative unit assessment which will be
modeled after the PARCC assessment model.  This model assessment will include multiple choice,
constructed response and a performance task.



Formative Assessments
●Do Nows
●Discussions
● Individual practice

Benchmark Assessments
● Weekly Quizzes

Alternative Assessments
● Journaling
● Online Activities

●Guided Practice
●Daily homework assignments
●Notes

● Discovery Activities
● Projects

Lesson Plans
Lesson Timeframe

Lesson 1
Review of Area Formulas for Polygons

5 Days

Lesson 2
3-Dimensional Shapes

3 Day

Lesson 3
Surface Areas of prisms, cylinders, pyramids

3 Days

Lesson 4
Volumes of Cones and Spheres

2 Days

Lesson 5
Volumes of prisms and cylinders.

*Students will calculate the impact of climate
change, such as through calculations comparing  the

volume of water and ice in a region due to the
melting ice caps and assessing its global impact on

decreasing land area and its consequences.

3Days

Lesson 6
Volumes of pyramids and cones.

3 Days

Lesson 7
Volumes of Spheres

1 Day

Teacher Notes:
6 days allocated for formative/summative  assessments
Curriculum Development Resources
http://www.khanacademy.org
www.geogebra.org
https://www.illustrativemathematics.org
http://mathforum.org/
https://www.engageny.org/

http://www.khanacademy.org
http://www.geogebra.org
https://www.illustrativemathematics.org
http://mathforum.org/
https://www.engageny.org/


Content Area Unit
Name

English Language Arts, Mathematics, Science, Social Studies, World
Language, Practical and Fine Arts, Business

Interdisciplinary
Connections

Mathematics, Technology, and English Arts, Science

Core Instructional
Materials
including digital
tools

Textbooks, Classroom Resources, Digital Tools

21st Century
Themes and Skills

For information related to the 12 Career Ready Practices follow the links
below:

http://www.state.nj.us/education/cccs/2014/career/CareerReadyPractices.pdf

Personal Financial Literacy 9.1
http://www.state.nj.us/education/cccs/2014/career/91.pdf

Career Awareness, Exploration, and Preparation 9.2
http://www.state.nj.us/education/cccs/2014/career/92.pdf

Career and Technical Education 9.3
http://www.state.nj.us/education/cccs/2014/career/93.pdf

8.1 Educational
Technology

8.2 Technology
Education,
Engineering,
Design, and
Computational
Thinking -
Programming

K-2:  Navigate provided URL’S, Use basic word processing to create and
illustrate a simple story, Work collaboratively with peers on project, Use
digital tools to explore an issue and design solution for a problem, Identify
how technology improves life, Use digital tools to design an approach to
solving problems.

3-5:  Peers collaborate to produce text about current events; Understand the
consequences for inappropriate use of technology and social media, Apply
engineering designs to data collection and solutions, Understand how
technology evolves based on need and cultural influences.

6-8: Select appropriate technology and applications to create publication on
global topic, Use technology and social media responsibly, Employ a wide
range of digital resources to collect data and form solutions, Identify the forces
that come into play for further development of technology; apply engineering
design process to real world problems.

9-12:  Create and edit multi-page document for public presentation.

http://www.state.nj.us/education/cccs/2014/career/CareerReadyPractices.pdf
http://www.state.nj.us/education/cccs/2014/career/91.pdf
http://www.state.nj.us/education/cccs/2014/career/92.pdf
http://www.state.nj.us/education/cccs/2014/career/93.pdf


Considerations for classified students:

Classroom Instruction:
● All instruction for classified students will be guided by the students’ Individualized

Education Plan (IEP).
● Regular education teachers will be responsible for differentiating instruction for classified

students based on the instructional modifications listed in the IEP.
● In the case of General Education - Supported Instruction (GE-SI) Classes, the special

education teacher will be responsible for support in modifying the curriculum for the
students, informing the class room teacher of the modifications, and directing
instructional aide(s) to provide support accordingly.

● Grading will be done collaboratively by the regular and special education teachers.

Modifications:
● Modifications include but are not limited to:

Extra time for assignments, modified classwork/homework assignments based on
disability, preferential seating, study guides, copies of class notes, assistive technology and
rewording/repeating or clarifying directions.

In-class Assessments:
● All assessments are to be in line with students’ IEPs.  In-class support teachers should

modify tests for classified students.  Tests may be given in the regular education
classroom or completed with the inclusion teacher in another location with additional
time. Students may be tested separately according to the IEP.

● Assessment grades may be modified based on a student’s disability and in accordance
with their IEP.

Considerations for English Language Learners (ELLs):

Classroom Instruction:
● Instruction for ESL students will be guided by their WIDA English Language Proficiency

level.  Teachers should receive this level from the ESL teacher assigned to the building.
● General education teachers will be responsible for differentiating instruction for ELLs

with the assistance of the ESL teacher that promotes language, literacy and content
learning.

● Sheltered Instruction Observation Protocol (SIOP)
http://siop.pearson.com/about-siop/
The following 8 components provide all teachers with lesson planning and instructional
strategies that support language and learning goals for all students.  This approach to
teaching aligns with preparing students with college and career ready skills.
The SIOP Model components:
1. Lesson Preparation
2. Building Background
3. Comprehensible Input

http://siop.pearson.com/about-siop/
http://www.youtube.com/v/o5xK5gP_Tbw?version=3&hl=en_US
http://www.youtube.com/v/mTnHonxao70?version=3&hl=en_US


4. Strategies
5. Interaction
6. Practice and Application
7. Lesson Delivery
8. Review and Assessment

● In the case of Content-Based ESL (CBE), the ESL teacher and the general education
teacher will be responsible for identifying language objectives and additional
instructional strategies that improve proficiency in English and academic success of
ELLs.  Instructional strategies and the necessary scaffolds to promote student learning
will be shared with the general education teacher for daily lessons that are aligned to
District Curricula, CCSS, and WIDA Standards.  The general Education teacher and ESL
teacher will be co-teachers for a pre-determined amount of classroom instruction.

● Grading will be done collaboratively by the regular and ESL teachers.

Modifications:  The following are possible modifications but are not limited to this list –
● Direct instruction, small group or pullout, about the contrasting letter sound

correspondences, syllabication patterns and morphology in English supported with
connections to their native language, native language text and/or resources, graphic
organizers, visuals, sentence starters/ sentence frames, cloze activities, modeling, working
with a partner, timeline and phrase wall and adapted text (in English) or specific sections
of the original text, highlighted/bold-faced words within text.

● Draw pictures instead of writing/speaking.
● Match drawings with new vocabulary that might correspond.
● Work in small group or pairs with their English Only (EOs) peers for authentic content

language talk and grade level modeling.
● Write simple sentences instead of complex sentences that demonstrates an understanding

of academic language particular to specific content.
● Match simple sentences with new vocabulary that might apply to edit sentences.
● Have students provide examples/explanations of main idea in simple sentences.  Revisions

show an attempt to improve Language Control by embedding academic content
vocabulary and Linguistic Complexity by expanding and varying sentence structures and
using correct punctuation.

● Draw pictures instead of writing/speaking about seasonal changes.  Match drawings with
new vocabulary (adjective word wall, content word walls) that might correspond.

● Provide multiple opportunities for authentic speech acts to practice language skills and
develop English fluency.

● Total Physical Response (TPR) to model critical thinking skills like analyze and
synthesize.

● Study Guides

In Class Assessments:
● All formative and summative assessments will include modifications that support

student’s English Proficiency level. ESL teachers will collaborate with regular education
teachers to provide appropriate differentiation for assessing ELLs.

http://www.youtube.com/v/rhYI3w5I0EA?version=3&hl=en_US
http://www.youtube.com/v/GjOrFN6PEDg?version=3&hl=en_US
http://www.youtube.com/v/hUrQr4GBg0g?version=3&hl=en_US
http://www.youtube.com/v/GGFTlmJmdmw?version=3&hl=en_US
http://www.youtube.com/v/sXkCZcPGxwE?version=3&hl=en_US


Considerations for At Risk Students:

● At Risk students are identified by the I&RS committee in each school.  The committee
works to understand the reasons behind the student’s low performance level in school and
to create and implement a plan that is carried out by a variety of staff members in the
building.

● Teachers with At Risk students are notified by the I&RS committee and provided with a
copy of the plan and a timeframe for assessing the growth of the student.  There are
academic as well as behavioral goals that are listed for the students with recommended
strategies unique to each individual.

● Classroom teachers are to follow the plan using instructional strategies that will help the
student improve his/her performance while applying appropriate behavioral strategies
consistent with the needs of the student.

● Teachers will report student progress to the I&RS committee within the specified
timeframe for the plan.

Classroom instruction:
● Teachers will use differentiated instruction for At Risk students as they do for all students

in their class.  The strategies would be guided by the I&RS plan and be consistent with
the student’s ability and learning modality.

Modifications:
● Clarify all assignments and place specific timeframes for completion.  Provide student

with opportunity for one on one time for clarification.
● Set clear expectations for all assignments, in and outside of class.  Keep expectations

within the framework of the I&RS plan.
● Use positive reinforcement for all successes.  Hold student to defined consequences for

not completing work.
● Provide time outside the normal class time for completion of work.  Not completing

assignments is unacceptable, all assignments will be completed.

In Class Assessments:
● At Risk students should receive any modifications listed in their I&RS plan.
● If necessary, students should be provided with extended time to complete assessments.

Considerations for Gifted Students:
● Teachers will use differentiated instruction for Gifted Students as they do for all students

in their class.
● Assignments and assessments can be planned and implemented with input from the

student.
● Gifted students will be provided with the opportunity to demonstrate their knowledge

through a variety of platforms.



● Teachers will have the latitude to provide assignments with the individual student’s
ability in mind.


