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he North Smithfield Mathematics Curriculum for grades K-12 was completed in June 2013 by a K-12 team of teachers.  The team, identified as the Mathematics Task Force and Mathematics Curriculum Writers 
referenced extensive resources to design the document that included:  

●        Common Core State Standards for Mathematics 
●        Common Core State Standards for Mathematics, Appendix A 

 Best Practice, New Standards for Teaching and Learning in America’s Schools  

 Classroom Instruction That Works, Marzano 

 Differentiated Instructional Strategies 

 Goals for the district   

 High School Traditional Plus Model Course Sequence, Achieve, Inc. 

 Khan Academy  

 Numerous state curriculum Common Core frameworks, e.g. Ohio Department of Education (ODE), Tucson Unified School  District, Arizona (TUSD),  
New Jersey and Connecticut  

 PARCC Model Content Frameworks 

 The Illustrative Mathematics Project 

 Third International Mathematics and Science TIMSS) 

 Understanding Common Core State Standards, Kendall 

          The North Smithfield Mathematics Curriculum identifies what students should know and be able to do in mathematics.  Each grade or course includes Common Core State Standards (CCSS), grade level      
          Assessment problems, teacher notes, best practice instructional strategies, resources, a map (or suggested timeline), rubrics, checklists, and common formative and summative assessments.    

 

                 The Common Core State Standards (CCSS): 

 Are fewer, higher, deeper, and clearer. 

 Are aligned with college and workforce expectations. 

 Include rigorous content and applications of knowledge through high-order skills. 

 Build upon strengths and lessons of current state standards (GLEs and GSEs). 

 Are internationally benchmarked, so that all students are prepared for succeeding in our global economy and society. 

 Are research and evidence-based. 
 
                  Common Core State Standards components include: 

 Standards for Mathematical Practice (K-12) 

 Standards for Mathematical Content: 
o Categories (high school only):  e.g. numbers, algebra, functions, data  
o Domains:  larger groups of related standards 
o Clusters:  groups of related standards 
o Standards:  define what students should understand and are able to do 

 
                The North Smithfield Common Core Mathematics Curriculum provides all students with a sequential comprehensive education in mathematics through the study of:   

  Standards for Mathematical Practice (K-12) 
o Make sense of problems and persevere in solving them 
o Reason abstractly and quantitatively 
o Construct viable arguments and critique the reasoning of others 
o Model with mathematics* 
o Use appropriate tools strategically 
o Attend to precision 
o Look for and make use of structure 
o Look for and express regularity in repeated reasoning 

      T 
Mission Statement 

 
To foster the success of all students,  

our mission is to engage them 
 in a challenging mathematics curriculum, 

driven by standards-based instruction and focused on  
   mathematical practices, skills, concepts, and problem solving.  

 

COMMON CORE STATE STANDARDS  
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 Standards for Mathematical Content: 
o K – 5  Grade Level Domains of 

 Counting and Cardinality 
 Operations and Algebraic Thinking 
 Number and Operations in Base Ten 
 Number and Operations – Fractions 
 Measurement and Data 
 Geometry 
 

o  6-8  Grade Level Domains of 
 Ratios and Proportional Relationships 
 The Number System 
 Expressions and Equations 
 Functions 
 Geometry 
 

o 9-12  Grade Level Conceptual Categories of 
 Number and Quantity 
 Algebra 
 Functions 
 Modeling 
 Geometry 
 Statistics and Probability 

 

 

The North Smithfield Common Core Mathematics Curriculum provides a list of research-based best practice instructional strategies that the teacher may model and/or facilitate.  It is suggested the teacher:  

 Use formative assessment to guide instruction 

 Use  Classroom Instruction That Works  (Marzano) 
o Setting objectives and providing feedback 
o Reinforcing effort and providing recognition 
o Cooperative learning 
o Cues, questions, and advance organizers 
o Nonlinguistic representations 
o Summarizing and note taking 
o Assigning homework and providing practice 
o Identifying similarities and differences 
o Generating and testing hypotheses 

 Provide opportunities for independent, partner and collaborative group work 

 Differentiate instruction by varying the content, process, and product and providing opportunities for: 
o anchoring 
o cubing  
o jig-sawing 
o pre/post assessments 
o tiered assignments 

 Address multiple intelligences instructional strategies, e.g. visual, bodily kinesthetic, interpersonal 

 Provide opportunities for higher level thinking:   Webb’s Depth of Knowledge, 2,3,4, skill/conceptual understanding, strategic reasoning, extended reasoning 

 Facilitate the integration of Mathematical Practices in all content areas of mathematics 

RESEARCH-BASED INSTRUCTIONAL STRATEGIES    
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 Facilitate integration of the Applied Learning Standards (SCANS): 
o communication  
o critical thinking 
o problem solving 
o reflection/evaluation  
o research                                                       

 Employ strategies of “best practice” (student-centered, experiential, holistic, authentic, expressive, reflective, social, collaborative, democratic, cognitive, developmental, constructivist/heuristic, and 
challenging) 

 Provide rubrics and models 

 Address multiple intelligences and brain dominance (spatial, bodily kinesthetic, musical, linguistic, intrapersonal, interpersonal, mathematical/logical, and naturalist) 

 Employ mathematics best practice strategies e.g.  
o using manipulatives 
o facilitating cooperative group work 
o discussing  mathematics 
o questioning and making conjectures 
o justifying of thinking 
o writing about mathematics 
o facilitating problem solving approach to instruction 
o integrating content 
o using calculators and computers 
o facilitating learning 
o using assessment to modify instruction  

 

                        The North Smithfield Common Core Mathematics Curriculum includes common assessments.   Required (red ink) indicates the assessment is required of all students e.g.  common tasks/units, standardized          
                        mid-term exam, standardized final exam.     

 REQUIRED COMMON ASSESSMENTS 
o MID-TERM EXAM 
o FINAL EXAM 
o COMMON PROBLEMS/UNITS 

 Common Instructional Assessments (I)  - used by teachers and students during the instruction of CCSS. 

 Common Formative Assessments  (F)  -  used to measure how well students are mastering the content standards before taking state assessments 
o teacher and student use to make decisions about what actions to take to promote further learning 
o on-going, dynamic process that involves far more frequent testing 
o serves as a practice for students 

 Common Summative Assessment (S) -  used to measure the level of student, school, or program success  
o make some sort of judgment, e.g. what grade 
o program effectiveness 
o e.g. state assessments (AYP), mid-year and final exams 

 Additional suggested assessments include:     
o Anecdotal records  
o Conferencing  
o Exhibits 
o Interviews 
o Graphic organizers  
o Journals  
o Mathematical Practices 
o Modeling    

o Multiple Intelligences assessments, e.g. 
 Role playing - bodily kinesthetic  
 Graphic organizing - visual  
 Collaboration - interpersonal  

o Oral presentations 
o Problem/Performance based/common tasks  
o Rubrics/checklists (mathematical practice, 

modeling) 

o Tests and quizzes 
o Technology 
o Think-alouds 
o Writing  genres 

 Argument 
 Informative 
 Research 

COMMON ASSESSMENTS 
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Textbooks 
 McDougal Littell Geometry, Applying, Reasoning and Measuring 
 Exploration in Core Math , Holt Mc Dougal  
 
Supplementary  
 Focus in High School Mathematics: Reasoning and Sense Making in 

Statistics and Probability, NCTM. 
 Navigating through Probability in Grades 9-12, NCTM 
 
Technology 
 Computer dynamic geometry software (Geometer’s Sketchpad®, Cabri® 

or Geogebra®); websites with similar tools (such as the National 
Library of Virtual Manipulatives that features applets for exploring 
triangle congruence). 

 Computer lab 
 Computers 
 Document camera 
 Dynamic geometry software (Geometer’s Sketchpad®, Cabri®, or 

Geogebra®). 
 Graphing calculators and other handheld technology such as TI-Nspire™. 
 Interactive boards  
 LCD projectors 
 Overhead graphing scientific   
 Protractors  
 Scientific calculators  
 Student response systems 
 
Videos 
 Jim Loy’s Pythagorean Theorem: Animated proofs of the Pythagorean 

Theorem: Pythagorean Theorem and its Many Proofs: 
 The Story of Pi from Project MATHEMATICS! 
 
Websites 
 http://curriculum.northsmithfieldschools.com  
 http://physics.weber.edu/carroll/archimedes/method1.htm    (Web site 

on Archimedes and the volume of a sphere) 
 http://www.achieve.org/http://my.hrw.com  
 http://www.comap.com/   (Mathematics: Modeling our World, Course 1 

and Course 2, by the Consortium for Mathematics and its Applications 
(COMAP) 

 http://www.illustrativemathematics.org/standards/practice 
 http://www.illustrativemathematics.org/standards/practice 
 http://www.ixl.com/standards/common-core/math/grade-8 
 

 
 
 
 http://www.nsa.gov/academia/_files/collected_learning/high_school/geometry/pythagorean_puz  

(Pythagorean Puzzle 
 http://www.ode.state.oh.us/GD/Templates/Pages/ODE/ODEDefaultPage.aspx?page=1 
 http://www.parcconline.org/sites/parcc/files/PARCC%20Math%20S 
 http://www.schools.utah.gov/CURR/mathsec/Core.aspx 
 http://www.tusd1.org/contents/distinfo/curriculum/index.asp 
 Web sites that explore volumes of solids Mathman, 
 www.commoncore.org/maps 
 www.corestandards.org 
 www.khanacademy.com  
 www.projectmathematics.com  (Video: Similarity by Project Mathematics!) 
 www.ride.ri.gov    
 
Materials  
 Cardboard models of right triangles. 
 Clinometers (can be made by the students) 
 Compasses  
 Concrete models of circles cut into sectors and cylinders, pyramids, cones and spheres cut into 

slices. 
 Cutouts of right triangles  
 Dot paper 
 Geoblocks™ or comparable models of solid shapes 
 Graph paper 
 Origami paper 
 Pantograph 
 Parabolic reflectors to illustrate practical applications of parabolas 
 Physical models of cones sliced to show cross sections that are circles, ellipses parabolas and 

hyperbolas 
 Protractors 
 Real-world problems that involve solving a triangle by use of Pythagorean Theorem, right triangle 

trigonometry and/or the Law of Sines and the Law of Cosines 
 Reflection tool (e.g. Mira®). 
 Rope or string 
 Rulers 
 Straightedge 
 String 
 The Titanic Problem is a well-known problem that revolves around conditional probability. 
 Tracing paper (patty paper) 
 Transparencies 
 Volume relationship set of plastic shapes 
 

 

 

RESOURCES FOR GEOMETRY 

 

http://curriculum.northsmithfieldschools.com/
http://physics.weber.edu/carroll/archimedes/method1.htm
http://my.hrw.com/
http://www.comap.com/
http://www.ixl.com/standards/common-core/math/grade-8
http://www.nsa.gov/academia/_files/collected_learning/high_school/geometry/pythagorean_puz
http://www.ode.state.oh.us/GD/Templates/Pages/ODE/ODEDefaultPage.aspx?page=1
http://www.parcconline.org/sites/parcc/files/PARCC%20Math%20S
http://www.tusd1.org/contents/distinfo/curriculum/index.asp
http://www.commoncore.org/maps
http://www.khanacademy.com/
http://www.projectmathematics.com/
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

GEOMETRY 
 

Congruence (G-CO  
      
Experiment with 
transformations in the 
plane. 
 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 

S 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S 
 
 
 
 
 
 

Students  
 
G-CO.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.   Supporting content 
 
 

Essential knowledge and skills 

 Definitions of angle, circle, perpendicular line, 
parallel line, and line segment are based on the 
undefined notions of point, line, distance along a 
line, and distance around a circular arc. 

Teaching Examples 
 
 

Academic vocabulary 

 Angle: A figure 
formed by two rays 
or line segments that 
meet at a common 
point 

 Circle: The set of all 
points in a plane that 
are a fixed distance 
from a given point. 

 Perpendicular line: 
Two lines are 
perpendicular if they 
intersect each other 
at a right angle (90°). 

 Parallel Line: Two 
lines are parallel if 
they lie in the same 
plane and never 
intersect. 

 Line segment: Part of 
a line containing two 
endpoints, and all the 
points between those 
two endpoints. 

 Arc 

 Line 

 Point  
Mathematical Practices 

 Attend to precision 
 

 
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.  Supporting content 
 
 
                   Compare transformations that preserve distance and angle to those that do not  
                   (e.g., translation versus horizontal stretch). 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 

 Review vocabulary associated 
with (e.g. point, line, segment, 
angle, circle, polygon, 
parallelogram, perpendicular). 

 Provide both individual and 
small-group activities, allowing 
adequate time for students to 
explore and verify conjectures 
about transformations and 
develop precise definitions of 
rotations, reflections and 
translations. 

 Provide real-world examples of 
rigid motions (e.g. Ferris wheels 
for rotation; mirrors for 
reflection; moving vehicles for 
translation). 

 Use graph paper, 
transparencies, tracing paper or 
dynamic geometry software to 
obtain images of a given figure 
under specified transformations. 

 Provide students with a pre-
image and a final, transformed 
image, and ask them to describe 
the steps required to generate 
the final image. Show examples 
with more than one answer 
(e.g., a reflection might result in 
the same image as a 
translation). 

 Work backwards to determine a 
sequence of transformations 
that will carry (map) one figure 
onto another of the same size 
and shape. 

 Focus attention on the attributes 
(e.g. distances or angle 
measures) of a geometric figure 
that remain constant under 
various transformations. 

 Make the transition from 
transformations as physical 
motions to functions that take 
points in the plane as inputs and 
give other points as outputs. The 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
McDougal Littell 
Geometry, Applying, 
Reasoning and 
Measuring 
 
Supplementary Books, 
Teacher (T) Student (S) 
   
 
Technology 
 Computers 
 LCD projectors 
 Interactive boards  
 
Websites 
 http://curriculum.nor

thsmithfieldschools.c
om  

 http://www.achieve.
org/http://my.hrw.co
m  

 http://www.illustrati
vemathematics.org/s
tandards/practice 

 http://www.ode.stat
e.oh.us/GD/Template
s/Pages/ODE/ODEDef
aultPage.aspx?page=
1 

 http://www.parcconli
ne.org/sites/parcc/fil
es/PARCC%20Math%
20S 

 http://www.tusd1.or
g/contents/distinfo/c
urriculum/index.asp 

 www.commoncore.o
rg/maps 

 www.corestandards.
org 

 www.khanacademy.c

ASSESSMENT NOTES 
 
See assessments in the 
introduction  
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED 
FORMATIVE/ 
SUMMATIVE 
ASSESSMENTS 
 
 Anecdotal records  
 
 Conferencing  

 
 Exhibits 
 
 Interviews 
 
 Graphic organizers  
 
 Journals  
 
 Mathematical 

Practices 
 

 Modeling  ★ 
 

 Multiple Intelligences 
assessments, e.g. 
 Role playing - 

bodily 
kinesthetic  

 Graphic 
organizing - 
visual  

 Collaboration - 
interpersonal  

 
 Oral presentations 

http://curriculum.northsmithfieldschools.com/
http://curriculum.northsmithfieldschools.com/
http://curriculum.northsmithfieldschools.com/
http://my.hrw.com/
http://my.hrw.com/
http://www.ode.state.oh.us/GD/Templates/Pages/ODE/ODEDefaultPage.aspx?page=1
http://www.ode.state.oh.us/GD/Templates/Pages/ODE/ODEDefaultPage.aspx?page=1
http://www.ode.state.oh.us/GD/Templates/Pages/ODE/ODEDefaultPage.aspx?page=1
http://www.ode.state.oh.us/GD/Templates/Pages/ODE/ODEDefaultPage.aspx?page=1
http://www.ode.state.oh.us/GD/Templates/Pages/ODE/ODEDefaultPage.aspx?page=1
http://www.parcconline.org/sites/parcc/files/PARCC%20Math%20S
http://www.parcconline.org/sites/parcc/files/PARCC%20Math%20S
http://www.parcconline.org/sites/parcc/files/PARCC%20Math%20S
http://www.parcconline.org/sites/parcc/files/PARCC%20Math%20S
http://www.tusd1.org/contents/distinfo/curriculum/index.asp
http://www.tusd1.org/contents/distinfo/curriculum/index.asp
http://www.tusd1.org/contents/distinfo/curriculum/index.asp
http://www.commoncore.org/maps
http://www.commoncore.org/maps
http://www.khanacademy.com/
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 
 
 
 
 
 
 
 
 
 

 
S 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S 
 
 
 
 
 
 
 
 
 
 
 

Essential knowledge and skills 

 Transformations can be described as functions 
that take points in the plane as inputs and give 
other points as outputs.   (TUSD) 

 

Academic vocabulary 

 Reflection 

 Rigid motion  

 Rotation 

 Transformation 
Mathematical Practices 

 Use appropriate tools 
strategically 

 
 
 
 

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

Essential knowledge and skills 

 Some polygons can be carried onto themselves 
using rotations and reflections.   

Teaching Examples 

 Students may use geometry software and/or 
manipulatives to model transformations. 

 Example: 
For each of the following shapes, describe 
the rotations and reflections that carry it 
onto itself: (TUSD) 

  

Academic vocabulary 

 Parallelogram 

 Rectangle 

 Reflection 

 Regular polygon  

 Rotation 

 Transformation 

 Trapezoid 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Use appropriate tools 
strategically 

 
 

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

Essential knowledge and skills 

 Rotations, reflections, and translations can be 
defined in terms of angles, circles, perpendicular 
lines, parallel lines, and line segments. 

Teaching Examples 

 Students may use geometry software and/or 
manipulatives to model transformations. 
Students may observe patterns and develop 
definitions of rotations, reflections, and 
translations. 

Academic vocabulary 

 Angle 

 Circle 

 Line segments 

 Parallel lines  

 Perpendicular lines 

 Reflection 

 Rotation 

 Transformation 

correspondence between the 
initial and final points 
determines the transformation. 

 Analyze various figures (e.g. 
regular polygons, folk art 
designs or product logos) to 
determine which rotations and 
reflections carry (map) the figure 
onto itself. These 
transformations are the 
“symmetries” of the figure.  
(ODE) 

om  
 www.ride.ri.gov    
 
Materials 
 Compass  
 Tracing paper (patty 

paper) 
 Transparencies 
 Graph paper 
 Ruler 
 Protractor 
 Computer dynamic 

geometry 
software 
(Geometer’s 
Sketchpad®, 
Cabri®, or 
Geogebra®). 

 
 

 
 Problem/Performanc

e based/common 
tasks  

 
 Rubrics/checklists 

(mathematical 
practice, 
modeling) 

 
 Tests and quizzes 

 
 Technology 

 
 Think-alouds 
 
 Writing  genres 

 Argument 
 Informative 
 Research 

 

A B c 

http://www.khanacademy.com/
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 A rotation is a movement of all points in a figure 
by the same angle measure in the same direction 
along a circular path around a fixed point. 

              (TUSD)  

 Translation 
Mathematical Practices 

 Model with 

mathematics ★ 

 Attend to precision 

 Look for and make 
use of structure 

 
 
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.  

Essential knowledge and skills 

 One figure may be carried onto another through 
a sequence of transformations. 

Teaching Examples 
Example: 

 The figure below is reflected across the y-
axis and then shifted up by 4 units.  Draw 
the transformed figure and label the new 
coordinates. 

 What function can be used to describe 
these transformations in the coordinate 
plane? 

 (TUSD) 

 

Academic vocabulary 

 Transformation 

 Translation 

 Rotation 

 Reflection  
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Use appropriate tools 
strategically 

 

ASSESSMENT PROBLEMS 
 G-CO.3 

 http://www.illustrativemathematics.org/illustrations/708 
G-CO.5 

 http://www.illustrativemathematics.org/illustrations/31 

http://www.illustrativemathematics.org/illustrations/708
http://www.illustrativemathematics.org/illustrations/31
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

GEOMETRY 
 
     Congruence (G-CO) 
 
Understand congruence 
in terms of rigid 
motions 
         
 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 
 

M 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
M 
 
 
 
 
 
 
 
 
 

Students. 
 
 
G-CO.6        Use geometric descriptions of rigid motions (translation, reflection, and/or  
                     rotation) 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.  Major content     
 

Essential knowledge and skills 

 A rigid motion is a transformation of points in 
space consisting of a sequence of one or more 
translations, reflections, and/or rotations. 

 Rigid motions are assumed to preserve distances 
and angle measures. 

Teaching Examples 
Example: 

 Determine if the figures below are congruent, if 
so tell what rigid motions were used. 

 (TUSD) 

 
 
 

Academic vocabulary 

 Congruent 

 Reflection 

 Rigid motion  

 Rotation 

 Translation  
 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Look for and make 
use of structure 

 

 
 
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. Major content     

Essential knowledge and skills 

 Congruent triangles have corresponding 
sides and corresponding angles that are 
congruent. 

Teaching Examples 

 Congruence of triangles: Two triangles are said 
to be congruent if one can be exactly 
superimposed on the other by a rigid motion, 
and the congruence theorems specify the 
conditions under which this can occur. 

Academic vocabulary 

 Congruence  

 Corresponding angles 

 Reflection 

 Rigid motion 

 Rotation 

 Transformation 

 Translation 
 
 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 

 Build on rigid motions as a 
familiar starting point for 
development of concept of 
geometric proof 

 

 Develop the relationship 
between transformations 
and congruency. Allow 
adequate time and provide 
hands-on activities for 
students to visually and 
physically explore rigid 
motions and congruence. 

 Use graph paper, tracing 
paper or dynamic geometry 
software to obtain images of 
a given figure under 
specified rigid motions. Note 
that size and shape are 
preserved. 

 Use rigid motions 
(translations, reflections and 
rotations) to determine if 
two figures are congruent. 
Compare a given triangle 
and its image to verify that 
corresponding sides and 
corresponding angles are 
congruent. 

 Work backwards – given two 
figures that have the same 
size and shape, find a 
sequence of rigid motions 
that will map one onto the 
other. 

 Build on previous learning of 
transformations and 
congruency to develop a 
formal criterion for proving 
the congruency of triangles. 
Construct pairs of triangles 

RESOURCE NOTES 
 
See resources in the 
introduction 
 
 
 Tracing paper (patty 

paper) 
 Graph paper 
 Ruler 
 Protractor 
 Computer dynamic 

geometry 
software 
(Geometer’s 
Sketchpad®, 
Cabri® or 
Geogebra®); 
websites with 
similar tools (such 
as the National 
Library of Virtual 
Manipulatives 
that features 
applets for 
exploring triangle 
congruence). 

 Graphing calculators 
and other 
handheld 
technology such 
as TI-Nspire™. 

 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 
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CATEGORIES, 
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INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 
 
 
 
 
 
 
 

 
M 
 
 
 

Example: 

 Are the following triangles congruent?  
Explain how you know. 

 (TUSD) 

 

Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 

 
 
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.  Major content     

Essential knowledge and skills 

 The criteria for triangle congruence (ASA, SAS, 
and SSS) follow from the definition of 
congruence in terms of rigid motions. 
 

Academic vocabulary 

 SSS 

 SAS 

 ASA 

 AAS 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

. 
ASSESSMENT PROBLEMS 
G-CO.6 

 http://www.illustrativemathematics.org/illustrations/1338 

 http://www.illustrativemathematics.org/illustrations/1337 
G-CO.7 

 http://www.illustrativemathematics.org/illustrations/983 

 http://www.illustrativemathematics.org/illustrations/982 

 http://www.illustrativemathematics.org/illustrations/984 
G-CO.8 

 http://www.illustrativemathematics.org/illustrations/340 

 http://www.illustrativemathematics.org/illustrations/339 

 http://www.illustrativemathematics.org/illustrations/109 

 http://www.illustrativemathematics.org/illustrations/110 

 http://www.illustrativemathematics.org/illustrations/33 
 
 
 

that satisfy the ASA, SAS or 
SSS congruence criteria, and 
use rigid motions to verify 
that they satisfy the 
definition of congruent 
figures. Investigate rigid 
motions and congruence 
both algebraically (using 
coordinates) and logically 
(using proofs).  (ODE) 

GEOMETRY 
 
     Congruence (G-CO ) 
 
Prove geometric 
theorems.   

 
 
 

M 
 
 

Students  
 
 
G-CO.9    Prove theorems about lines and angles.   Major content 

 Theorems include:  
o vertical angles are congruent;  

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 
Focus on validity of underlying 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 Dynamic geometry 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

http://www.illustrativemathematics.org/illustrations/1338
http://www.illustrativemathematics.org/illustrations/1337
http://www.illustrativemathematics.org/illustrations/983
http://www.illustrativemathematics.org/illustrations/982
http://www.illustrativemathematics.org/illustrations/984
http://www.illustrativemathematics.org/illustrations/340
http://www.illustrativemathematics.org/illustrations/339
http://www.illustrativemathematics.org/illustrations/109
http://www.illustrativemathematics.org/illustrations/110
http://www.illustrativemathematics.org/illustrations/33
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M 
 
 
 
 
 
 
 

 
 
 

o when a transversal crosses parallel lines, alternate                                                                      
interior angles are congruent and corresponding angles are 
congruent; 

o points on a perpendicular bisector of a line segment are exactly 
those equidistant from the segment’s endpoints.   

Essential knowledge and skills 

 A theorem is a statement that can be proven 
from previously known facts, including 
postulates, axioms and definitions. 

 A proof is a logical argument that shows that a 
theorem is true based on given information. 

 Properties of the sides and angles of geometric 
figures can be stated as theorems and proven.  
Several examples are listed in the standards 
below. 

 Identify the angle relationships formed when 
parallel lines are cut by a transversal. 

 A perpendicular bisector is a line that bisects a 
segment and is perpendicular to it. 

 Any point on the perpendicular bisector is 
equidistant from the endpoints or the segment.  

Teaching Examples 
Example: 

 Prove that DJGHIB Ð@Ð , given that DEAB // . 

 (TUSD) 

 

Academic vocabulary 

 Alternate exterior 
angles 

 Alternate interior 
angles 

 Angle 

 Congruent 

 Corresponding angles 

 Equidistance  

 Line segment 

 Parallel lines 

  Perpendicular 
bisector  

 Perpendicular lines 

 Transversal 

 Vertical angles 
 
 
 
 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 

 
 
G-CO.10   Prove theorems about triangles.   Major content 

 Theorems include:  
o measures of interior angles of a triangle sum to 180°  
o base angles of isosceles triangles are congruent  
o the segment joining midpoints of two sides of a triangle is 

                                                  parallel to the third side and half the length  
o the medians of a triangle meet at a point 

Essential knowledge and skills 

 A proof is a logical argument that shows that a 
theorem is true based on given information. 

 Properties of the sides and angles of geometric 
figures can be stated as theorems and proven.   

Academic vocabulary 

 Base angles 

 Interior angles 

 Isosceles triangle 

 Medians 

reasoning while using variety 
of ways of writing proofs 
 

 An article by Battista and 
Clements (1995) ( 

http://investigations.terc.edu/l
ibrary/bookpapers/geometrya
nd_proof.cfm ) provides 
information for teachers to 
help students who struggle 
learn to do proof. The most 
significant implication for 
instructional strategies for 
proof is stated in their 
conclusion. 
“Ironically, the most effective 
path to engendering 
meaningful use of proof in 
secondary school geometry is 
to avoid formal proof for much 
of students’ work. By focusing 
instead on justifying ideas 
while helping students build 
the visual and empirical 
foundation for higher levels of 
geometric thought, we can 
lead students to appreciate the 
need for formal proof. Only 
then will we be able to use it 
meaningfully as a mechanism 
for justifying ideas.” 
 

 The article and ideas from 
Niven (1987) offers a few 
suggestions about teaching 
proof in geometry: 

 Initial geometric 
understandings and ideas 
should be taught “without 
excessive emphasis on 
rigor.” Develop basic 
geometric ideas outside an 
axiomatic framework, and 
then let the importance of 
the framework (and the 
framework itself) emerges 

software 
(Geometer’s 
Sketchpad®, 
Cabri®, or 
Geogebra®). 

 
 Pythagorean Puzzle - 

http://www.nsa.g
ov/academia/_file
s/collected_learni
ng/high_school/ge
ometry/pythagore
an_puz 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction  

http://investigations.terc.edu/library/bookpapers/geometryand_proof.cfm
http://investigations.terc.edu/library/bookpapers/geometryand_proof.cfm
http://investigations.terc.edu/library/bookpapers/geometryand_proof.cfm
http://www.nsa.gov/academia/_files/collected_learning/high_school/geometry/pythagorean_puz
http://www.nsa.gov/academia/_files/collected_learning/high_school/geometry/pythagorean_puz
http://www.nsa.gov/academia/_files/collected_learning/high_school/geometry/pythagorean_puz
http://www.nsa.gov/academia/_files/collected_learning/high_school/geometry/pythagorean_puz
http://www.nsa.gov/academia/_files/collected_learning/high_school/geometry/pythagorean_puz
http://www.nsa.gov/academia/_files/collected_learning/high_school/geometry/pythagorean_puz
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INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 
 
 
 
 
 
 
 
 
 

 
 
M 
 
 
 
 
 
   

 How do you prove that the interior angles of a 
triangle add up to 180°? 

Teaching Examples 

 Students may use geometric simulations 
(computer software or graphing calculator) to 
explore theorems about triangles. 
Example: 

 (TUSD) 

 Midpoints 

 Midsegment 

 Parallel 

 Triangle 
 
 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 
 
G-CO.11   Prove theorems about parallelograms.   Major content 

 Theorems include:  
o opposite 
o sides are congruent, opposite angles are congruent 
o the diagonals of a parallelogram bisect each other,  
o and conversely, rectangles are parallelograms with congruent 

diagonals.  
Essential knowledge and skills 

 A proof is a logical argument that shows that a 
theorem is true based on given information. 

 Properties of the sides and angles of geometric 
figures can be stated as theorems and proven.  
What method would you use to prove theorems 
about parallelograms, and why? 

Teaching Examples 

 Students may use geometric simulations 
(computer software or graphing calculator) to 
explore theorems about parallelograms. 

  Example: 

 

Academic vocabulary 

 Bisect  

 Congruent 

 Diagonal 

 Parallelogram 

 Rectangle 
 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

from the geometry. 

 Geometry is visual and 
should be taught in ways 
that leverage this aspect. 
Sketching, drawing and 
constructing figures and 
relationships between 
geometric objects should be 
central to any geometric 
study and certainly to proof. 
Battista and Clement make 
a powerful argument that 
the use of dynamic 
geometry software can be 
an important tool for 
helping students understand 
proof. 

 “[A]void the deadly 
elaboration of the obvious” 
(Niven, p. 43). Often 
textbooks begin the 
treatment of formal proof 
with “easy” proofs, which 
appear to students to need 
no proof at all. After 
presenting many 
opportunities for students to 
“justify” properties of 
geometric figures, formal 
proof activities should begin 
with non-obvious 
conjectures. 

 Use real-world applications 
to help students develop 
conceptual understandings 
before they begin to use 
formal proof.  (ODE) 
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 
                                 (TUSD)  

 
ASSESSMENT PROBLEMS 
G-CO.9 

 http://www.illustrativemathematics.org/illustrations/963 

 http://schools.nyc.gov/NR/rdonlyres/49162FEC-37E2-4A96-93C1-
6671664FACD5/0/NYCDOEHSMathCompanyLogo_Final.pdf 

 

GEOMETRY 
 
     Congruence (G-CO ) 
 
Make geometric 
constructions. 
        
 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Students  
 
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 
 constructing a line parallel to a given line through a point not on the 

                              line.  Supporting content 
 

Essential knowledge and skills 

 Formal geometric constructions can be made 
with a variety of tools and methods. 

 What tools are used to create geometric 
construction and why? 

 Given a construction, how can you justify that it 
was done correctly? 

Teaching Examples 
Examples: 

 Construct a triangle given the lengths of two 
sides and the measure of the angle between the 
two sides. 

 Construct the circumcenter of a given triangle. 

 Construct the perpendicular bisector of a line 
segment.   (TUSD) 

 

Academic vocabulary 

 Bisect 

 Compass 

 Construction 

 Perpendicular 
bisector  

 Perpendicular lines 

 Straight edge 
 
Mathematical Practices 

 Use appropriate tools 
strategically 

 Attend to precision 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 
 
Familiarize and explain 
processes 
 
 

 Students should analyze 
each listed construction in 
terms of what simpler 
constructions are involved 
(e.g., constructing parallel 
lines can be done with two 
different constructions of 
perpendicular lines). 

 Using congruence theorems, 
ask students to prove that 
the constructions are 
correct. 

 Provide meaningful 
problems (e.g. constructing 
the centroid or the incenter 
of a triangle) to offer 
students practice in 
executing basic 
constructions. 

 Challenge students to 
perform the same 
construction using a 
compass and string. Use 
paper folding to produce a 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 Compass 
 Straightedge 
 String 
 Origami paper 
 Reflection tool (e.g. 

Mira®). 
 Dynamic geometry 

software (e.g. 
Geometer’s 
Sketchpad®, 
Cabri®, or 
Geogebra®). 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 

http://www.illustrativemathematics.org/illustrations/963
http://schools.nyc.gov/NR/rdonlyres/49162FEC-37E2-4A96-93C1-6671664FACD5/0/NYCDOEHSMathCompanyLogo_Final.pdf
http://schools.nyc.gov/NR/rdonlyres/49162FEC-37E2-4A96-93C1-6671664FACD5/0/NYCDOEHSMathCompanyLogo_Final.pdf
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INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 
 

 
S 
 

  Image source:   http://motivate.maths.org/content/accurate-

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

  
Essential knowledge and skills 

 Equilateral triangles, squares, and regular 
hexagons can be inscribed in a circle by 
constructions. 

 What tools are used to create geometric 
construction and why? 

 Given a construction, how can you justify that it 
was done correctly? 

Teaching Examples 
Students may use geometric software to make 
geometric constructions. 
Example: 

 Construct a regular hexagon inscribed in a circle. 

 This construction can also be used to draw a 
120° angle. 
1. Keep your compasses to the same setting 

throughout this construction. 
2. Draw a circle. 
3. Mark a point, P, on the circle. 
4. Put the point of your compasses on P and 

draw arcs to cut the circle at Q and U. 
5. Put the point of your compasses on Q and 

draw an arc to cut the circle at R. 
6. Repeat with the point of the compasses at R 

and S to draw arcs at S and T. 
7. Join PQRSTU to form a regular hexagon. 
8. Measure the lengths to check they are all 

equal, and the angles to check they are all 120 
degrees. 

 
  Image source: 

http://motivate.maths.org/content/accurate-constructions 

Academic vocabulary 

 Circle 

 Circumcenter 

 Equilateral 

 Equiangular  

 Triangle 

 Square 

 Regular hexagon 

 Inscribed  
 
Mathematical Practices 

 Use appropriate tools 
strategically 

 Attend to precision  

 
 
 

reflection; use bisections to 
produce reflections. 

 Ask students to write “how-
to” manuals, giving verbal 
instructions for a particular 
construction. 

 Offer opportunities for 
hands-on practice using 
various construction tools 
and methods. 

 Compare dynamic geometry 
commands to sequences of 
compass-and-straightedge 
steps. 

 Prove, using congruence 
theorems, that the 
constructions are correct.  
(ODE) 

 

 

http://motivate.maths.org/content/accurate-nstructions
http://motivate.maths.org/content/accurate-nstructions
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

Common Student Misconceptions 

 Commonly mix up the axis that a figure is being reflected across. For example, it the figure 
flips vertically, they assume it was reflected across the y-axis. 

 Commonly rotate figures in the wrong direction.  For example, they will rotate 
counterclockwise as opposed to clockwise. 

 Commonly mix up the order on triangle congruence.  For example, students may label it as 
AAS instead of ASA.    

 Make improper assumptions about a diagram.  For example, if the sides look the same 
then students assume they are congruent even though no labels are present. 

 Will draw instead of construct figures.  For example, students may just draw something 
without using proper construction methods.   

 Will use properties about a specific figure and apply them to another figure.  For example 
students may apply the square properties to a rhombus.    

 Assume that axioms and postulates are the same.  (TUSD) 
 
ASSESSMENT PROBLEMS 
 
 

GEOMETRY 
 
      Similarity, Right        
     Triangles, and  
     Trigonometry (G- 
     SRT) 
 
Understand similarity in 
terms of similarity 
transformations. 
 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 

M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Students  
 
G-SRT.1    Verify experimentally the properties of dilations given by a center and a scale  
                   factor:  Major content 

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.    
(G-SRT.1a)    

b. The dilation of a line segment is longer or shorter in the ratio given by 
the scale factor.  (G-SRT.1b)      

Essential knowledge and skills 

 When a line segment that does not pass through 
the center of a dilation is dilated, a parallel line 
segment is formed; line segments that pass through 
the center remain unchanged. 

 The lengths of corresponding line segments in a 
figure and its dilation are proportional in the ratio 
given by the scale factor. 

 Why do dilations involve scale factors? 
Teaching Examples 

 A dilation is a transformation that moves each point 
along the ray through the point emanating from a 
fixed center, and multiplies distances from the 
center by a common scale factor. 

Example: 

 Draw a polygon.  Pick a point and construct a 
dilation of the polygon with that point as the center.  
Identify the scale factor that you used.  One 
solution: 

Academic vocabulary 

 Dilation 

 Line segment 

 Parallel lines 

 Ratio 

 Scale factor 
 
Mathematical Practices 

 Reason abstractly 
and quantitatively 

 Use appropriate tools 
strategically 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 

 Allow adequate time and 
hands-on activities for 
students to explore dilations 
visually and physically. 

 Use graph paper and rulers 
or dynamic geometry 
software to obtain images of 
a given figure under 
dilations having specified 
centers and scale factors. 
Carefully observe the images 
of lines passing through the 
center of dilation and those 
not passing through the 
center, respectively. A line 
segment passing through 
the center of dilation will 
simply be shortened or 
elongated but will lie on the 
same line, while the dilation 
of a line segment that does 
not pass through the center 
will be parallel to the 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 
 Dot paper 
 Graph paper 
 Rulers 
 Protractors 
 Pantograph 
 Photocopy machine 

 Computer dynamic 
geometry 
software 
(Geometer’s 
Sketchpad®, 
Cabri®, or 
Geogebra®). 

 Web-based applets 
that demonstrate 
dilations, such as 
those at the 
National Library of 
Virtual 
Manipulatives. 

 Video: Similarity by 
Project 
Mathematics! 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 
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M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M 
 

(TUSD)  

 
 
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 equality of all    
                    corresponding pairs of angles and the proportionality of all corresponding pairs of  
                    sides.  Major content 
 

Essential knowledge and skills 

 A dilation of a two-dimensional figure will create an 
image that is a similar figure to the original 
multiplied by a common scale factor/ratio. 

 A similarity transformation is a combination of rigid 
motion and dilation. 

 How can you describe the relationship between 
sides of similar figures? 

Teaching Examples 

 A similarity transformation is a rigid motion 
followed by a dilation. 

 Students may use geometric simulation software to 
model transformations and demonstrate a 
sequence of transformations to show congruence or 
similarity of figures. 

Example: 

 Are these two figures similar?  Explain why or why 
not. (TUSD) 

 

Academic vocabulary 

 Corresponding parts 

 Dilation 

 Proportionality 

 Scale factor  

 Similarity 

 Transformation 
 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Look for and make 
use of structure 

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

 
Essential knowledge and skills 

 Triangles are similar if all corresponding angles are 
congruent and all corresponding sides are 
proportional.  

Academic vocabulary 

 Transformation 

 Similarity 

 Triangles 

original segment (this is 
intended as a clarification of 
Standard 1a). 

 Illustrate two-dimensional 
dilations using scale 
drawings and photocopies. 

 Measure the corresponding 
angles and sides of the 
original figure and its image 
to verify that the 
corresponding angles are 
congruent and the 
corresponding sides are 
proportional (i.e. stretched 
or shrunk by the same scale 
factor). Investigate the SAS 
and SSS criteria for similar 
triangles. 

 Use graph paper and rulers 
or dynamic geometry 
software to obtain the 
image of a given figure 
under a combination of a 
dilation followed by a 
sequence of rigid motions 
(or rigid motions followed by 
dilation). 

 Work backwards – given 
two similar figures that are 
related by dilation, 
determine the center of 
dilation and scale factor. 
Given two similar figures 
that are related by a dilation 
followed by a sequence of 
rigid motions, determine the 
parameters of the dilation 
and rigid motions that will 
map one onto the other. 

 Using the theorem that the 
angle sum of a triangle is 
180°, verify that the AA 
criterion is equivalent to the 
AAA criterion. 

 Given two triangles for 
which AA holds, use rigid 

(www.projectmat
hematics.com ) 

http://www.projectmathematics.com/
http://www.projectmathematics.com/


GEOMETRY CURRICULUM Grades 9-12 
Curriculum Writers:    Julie Houlie,  Margret McPherson, and Heidi Martel 

 

6/18/2013 North Smithfield School Department 17 
This curriculum was developed based on the Common Core State Standards utilizing examples and strategies from various websites including Tucson, Arizona, Ohio, and New Jersey. 

 

CATEGORIES, 
DOMAINS, CLUSTERS 
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INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 It can be shown using properties of similarity 
transformations that triangles are similar if two 
pairs of corresponding angles are congruent. 

 What is the difference between similar and 
congruent figures? 

 How can you show that two triangles are similar? 
Teaching Examples 

 Are all right triangles similar to one another? How 
do you know?  (TUSD) 

 

 AA Similarity 
Theorem 

 SSS Similarity 
Theorem 

 SAS Similarity 
Theorem 

Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

ASSESSMENT PROBLEMS 
G-SRT.1   

 http://www.illustrativemathematics.org/illustrations/602 
 

motions to map a vertex of 
one triangle onto the 
corresponding vertex of the 
other in such a way that 
their corresponding sides 
are in line. Then show that 
dilation will complete the 
mapping of one triangle 
onto the other.  (ODE) 

 

GEOMETRY 
 
     Similarity, Right        
     Triangles, and  
     Trigonometry (G- 
     SRT) 
 
Prove theorems 
involving similarity. 
         
 
  
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 

M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Students  
 
G-SRT.4     Prove theorems about triangles.   Major content 

 Theorems include:  
o a line parallel to one side of a triangle divides the other two 

proportionally, and conversely;  
o the Pythagorean Theorem proved using triangle similarity. 

   Essential knowledge and skills 

 The Pythagorean theorem can be proven using 
triangle similarity. 

 Why does SSA not work to prove triangle 
congruence? 

Teaching Examples 
Example: 

 Prove that if two triangles are similar, then the ratio 
of corresponding altitudes is equal to the ratio of 
corresponding sides. 

 To prove the Pythagorean theorem using triangle 
similarity: 

 We can cut a right triangle into two parts by 
dropping a perpendicular onto the hypotenuse. 
Since these triangles and the original one have the 
same angles, all three are similar. Therefore 

 (TUSD) 

 
From: http://www.math.ubc.ca/~cass/euclid/java/html/pythagorassimilarity.html  

Academic vocabulary 

 Geometric mean 

 Parallel lines 

 Proportion 

 Pythagorean 
Theorem 

 Similarity 
 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 

 Review triangle congruence 
criteria and similarity 
criteria, if it has already 
been established. 

 Review the angle sum 
theorem for triangles, the 
alternate interior angle 
theorem and its converse, 
and properties of 
parallelograms. Visualize it 
using dynamic geometry 
software. 

 Using SAS and the alternate 
interior angle theorem, 
prove that a line segment 
joining midpoints of two 
sides of a triangle is parallel 
to and half the length of the 
third side. Apply this 
theorem to a line segment 
that cuts two sides of a 
triangle proportionally. 

 Generalize this theorem to 
prove that the figure formed 
by joining consecutive 
midpoints of sides of an 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 Cardboard models of 

right triangles. 
 Dynamic geometry 

software 
(Geometer’s 
Sketchpad®, Cabri®, 
or Geogebra®). 

 Video: The Theorem of 
Pythagoras from 
Project 

MATHEMATICS! 
 Websites for the 

Pythagorean 
Theorem 
Jim Loy’s 
Pythagorean 
Theorem: 
Animated proofs 
of the 
Pytharorean 
Theorem: 
Pythagorean 
Theorem and its 
Many Proofs: 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 

http://www.illustrativemathematics.org/illustrations/602
http://www.math.ubc.ca/~cass/euclid/java/html/pythagorassimilarity.html
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CATEGORIES, 
DOMAINS, CLUSTERS 
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STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 
 
M 
 

 
 
 

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

 
Essential knowledge and skills 

 Congruence and similarity can be used to determine 
missing angle measures and side lengths in 
geometric figures. 

 

 How can you use congruence or similarity of pairs of 
figures to determine missing information about the 
figures? 

Teaching Examples 
 

 
 

Academic vocabulary 

 Congruence 

 Geometric mean  

 Similarity 
 
 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 
 
ASSESSMENT PROBLEMS 
G-SRT.4   

 http://www.illustrativemathematics.org/illustrations/1095 
 
G-SRT.5 

 http://www.illustrativemathematics.org/illustrations/651 
 
 

arbitrary quadrilateral is a 
parallelogram. (This result is 
known as the Midpoint 
Quadrilateral Theorem or 
Varignon’s Theorem.) 

 Use cardboard cutouts to 
illustrate that the altitude to 
the hypotenuse divides a 
right triangle into two 
triangles that are similar to 
the original triangle. Then 
use AA to prove this 
theorem. Then, use this 
result to establish the 
Pythagorean relationship 
among the sides of a right 
triangle (a2 + b2 = c2) and 
thus obtain an algebraic 
proof of the Pythagorean 
Theorem. 

 Prove that the altitude to 
the hypotenuse of a right 
triangle is the geometric 
mean of the two segments 
into which its foot divides 
the hypotenuse..  (ODE) 

 
GEOMETRY 

 
     Similarity, Right        
     Triangles, and  
     Trigonometry (G- 
     SRT) 
 
Define trigonometric 
ratios and solve 
problems involving right 
triangles. 
        
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

 
 
 

M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Students  
 
 
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.  Major content 
 

Essential knowledge and skills 

 The ratios of the sides in any right triangle are 
properties of the angles in the triangle; these are 
called trigonometric ratios. 

Teaching Examples 

 Students may use applets to explore the range of 
values of the trigonometric ratios as θ ranges from 
0 to 90 degrees. 

 

Academic vocabulary 

 Acute angles 

 Adjacent side 

 Cosine 

 Hypotenuse 

 Opposite side 

 Pythagorean 
Theorem  

 Ratio 

 Right triangle 

 Similarity 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 

 Review vocabulary (opposite 
and adjacent sides, legs, 
hypotenuse and 
complementary 
angles)associated with right 
triangles. 

 Make cutouts or drawings of 
right triangles or manipulate 
them on a computer screen 
using dynamic geometry 
software and ask students 
to measure side lengths and 
compute side ratios. 
Observe that when triangles 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 Cutouts of right triangles  
 Rulers  
 Protractors  
 Scientific calculators  

 Dynamic geometry 
software 
(Geometer’s 
Sketchpad®, 
Cabri®, or 
Geogebra®)  

 Trig Trainer® 
instructional aids  

 Clinometers (can be 
made by the 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction  

http://www.illustrativemathematics.org/illustrations/1095
http://www.illustrativemathematics.org/illustrations/651
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North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

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 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

  
M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M 
 

 
 

 
 
 
 
(TUSD)  

 Sine 

 Tangent 

 Trigonometry 
 
Mathematical Practices 

 Look for and express 
regularity in repeated 
reasoning 

 
 
G-SRT.7      Explain and use the relationship between the sine and cosine of         
                    complementary angles.  Major content 
 

Essential knowledge and skills 

 The ratios of the sides in any right triangle are 
properties of the angles in the triangle; these are 
called trigonometric ratios. 

 The sine and cosine of complementary angles are 
related. 

Teaching Examples 

 What is the relationship between the sine and 
cosine of complementary angles? 
Example: 

 Find the sine and cosine of angle θ in the triangle 
below.  What do you notice? 

 (TUSD) 

 

Academic vocabulary 

 Complementary 
angles 

 Cosine 

 Sine  
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 

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

                    applied problems. ★  Major content 
.    

Essential knowledge and skills 

 Trigonometric ratios and the Pythagorean theorem 
can be used to solve right triangles in applied 
problems. 

Academic vocabulary 

 Cosine 

 Pythagorean 
Theorem  

satisfy the AA criterion, 
corresponding side ratios 
are equal. Side ratios are 
given standard names, such 
as sine, cosine and tangent. 
Allow adequate time for 
students to discover 
trigonometric relationships 
and progress from concrete 
to abstract understanding of 
the trigonometric ratios. 

 Show students how to use 
the trigonometric function 
keys on a calculator. Also, 
show how to find the 
measure of an acute angle if 
the value of its 
trigonometric function is 
known. 

 Investigate sines and cosines 
of complementary angles, 
and guide students to 
discover that they are equal 
to one another. Point out to 
students that the “co” in 
cosine refers to the “sine of 
the complement.” 

 Observe that, as the size of 
the acute angle increases, 
sines and tangents increase 
while cosines decrease. 

 Stress trigonometric 
terminology by the history of 
the word “sine” and the 
connection between the 
term “tangent” in 
trigonometry and tangents 
to circles. 

 Have students make their 
own diagrams showing a 
right triangle with labels 
showing the trigonometric 
ratios. Although students 
like mnemonics such as 
SOHCAHTOA, these are not 
a substitute for conceptual 

students) 
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 How can right triangles be used to solve real-world 
problems? 

 Why do we need trigonometric ratios to solve some 
real-world problems involving right triangles? 

Teaching Examples 

 Students may use applets to explore the range of 
values of the trigonometric ratios as θ ranges from 
0 to 90 degrees. 

 

 
 
Example: 

 Find the height of a tree to the nearest tenth if the 
angle of elevation of the sun is 28° and the shadow 
of the tree is 50 ft.  (TUSD) 

 

 Sine 

 Tangent 
 
Mathematical Practices 

 Make sense of 
problems and 
persevere in solving 
them 

 Model with 

mathematics ★ 
 

 ASSESSMENT PROBLEMS 
G-SRT.8 

 http://www.illustrativemathematics.org/illustrations/707 

 http://www.illustrativemathematics.org/illustrations/1322 

 http://www.illustrativemathematics.org/illustrations/1316 

 http://www.illustrativemathematics.org/illustrations/607 

 http://www.illustrativemathematics.org/illustrations/1345 

 http://www.illustrativemathematics.org/illustrations/720 

 http://www.illustrativemathematics.org/illustrations/710 

 http://www.illustrativemathematics.org/illustrations/962 
 

understanding. Some 
students may investigate the 
reciprocals of sine, cosine, 
and tangent to discover the 
other three trigonometric 
functions. 

 Use the Pythagorean 
theorem to obtain exact 
trigonometric ratios for 30°, 
45°, and 60° angles. 

 Use cooperative learning in 
small groups for discovery 
activities and outdoor 
measurement projects. 

 Have students work on 
applied problems and 
project, such as measuring 
the height of the school 
building or a flagpole, using 
clinometers and the 
trigonometric function. (ODE) 

 

GEOMETRY 
      
     Similarity, Right        
     Triangles, and  
     Trigonometry (G- 
     SRT) 
 
Apply trigonometry to 
general triangles.  
 
Use Mathematical Practices to 
1. Make sense of problems and 

 
 
 
 
 
 
 
 
 
 
 

Students  
 
 
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. 

Essential knowledge and skills 

 The area of any triangle can be written as a function 
of the lengths of two sides and the angle between 
them. 

 How can you derive the formula A = ½ ab sin(C) for 
the area of triangle? 

Academic vocabulary 

 Auxiliary line 
 
Mathematical Practices 

 Construct viable 
arguments and 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 

 See instructional strategies 
in the introduction  

 

 Information below includes 
additional mathematics that 
students should learn in 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 
 Scientific calculator  
 Dynamic geometry 

software 
(Geometer’s 
Sketchpad®, Cabri®, 
or Geogebra®)  

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

http://www.illustrativemathematics.org/illustrations/707
http://www.illustrativemathematics.org/illustrations/1322
http://www.illustrativemathematics.org/illustrations/1316
http://www.illustrativemathematics.org/illustrations/607
http://www.illustrativemathematics.org/illustrations/1345
http://www.illustrativemathematics.org/illustrations/720
http://www.illustrativemathematics.org/illustrations/710
http://www.illustrativemathematics.org/illustrations/962
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

persevere in solving them 
2. Reason abstractly and 

quantitatively 
3. Construct viable arguments 

and critique the reasoning of 
others 

4. Model with mathematics ★ 

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 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Teaching Examples 

 With respect to the general case of the Laws of 
Sines and Cosines, the definitions of sine and cosine 
must be extended to obtuse angles. 

  
Example: 

 Find the area of the following triangle. Generalize 
by finding the area in terms of the side and angle 
labels instead of using the values.  (TUSD) 

     
 

critique the 
reasoning of others 

 Look for and make 
use of structure 

 

 
 
(G-SRT.10)  (+) Prove the Laws of Sines and Cosines and use them to solve problems. 

Essential knowledge and skills 

 The measures of the sides and angles of any triangle 
are related through the Law of Sines and the Law of 
Cosines. 

 How can you prove the Law of Sines? The Law of 
Cosines? 

 How can you use the Law of Sines or Law of Cosines 
to solve real-world problems? 

Teaching Examples 

 Find the area of the following triangle. Generalize 
by finding the area in terms of the side and angle 
labels instead of using the values. 

 
 

 
(TUSD)  
 

Academic vocabulary 

 Law of Cosines 

 Law of Sines 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Model with 
mathematics ★ 

 Use appropriate tools 
strategically 

 Attend to precision 

 Look for and make 
use of structure 

 Look for and express 
regularity in repeated 
reasoning 

 

 
 
(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). 
  
 

order to take advanced 
courses such as calculus, 
advanced statistics, or 
discrete mathematics, and 
goes beyond the 
mathematics that all 
students should study in 
order to be college- and 
career-ready: 

 Instructional Strategies 

 Extend the definitions of sine 
and cosine to functions of 
obtuse angles. 

 The formula Area = ½ ab 
sin(C) can be derived from 
the definition of sine and the 
formula for the area of a 
triangle. The formulas Area 
= ½ ac sin(B) and Area = ½ 
bc sin(A) are also valid. The 
Law of Sines follows directly 
from equating these three 
formulas for the area of a 
given triangle. 

 There are several proofs of 
the Law of Cosines. One of 
the easiest to follow uses 
the Pythagorean theorem. 

 Dynamic geometry software 
can be used to show how 
the law of cosines 
generalizes the Pythagorean 
theorem by moving one 
vertex of a triangle to make 
the angle acute, right or 
obtuse.  ODE 

 Given a triangle in which the 
measures of three parts (at 
least one of which is a side) 
are known, the Law of Sines 
or the Law of Cosines can be 
used to find the measures of 
the remaining three parts. 
This procedure is known as 
“solving the triangle” or 
“triangulation.” 

 Real-world problems 
that involve solving a 
triangle by use of 
Pythagorean 
Theorem, right 
triangle trigonometry 
and/or the Law of 
Sines and the Law of 
Cosines 

 
See assessments in the 
introduction 
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DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
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INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

Essential knowledge and skills 

 The Law of Sines and the Law of Cosines can be 
used to solve all triangles in applied problems. 

 How can you use the Law of Sines or Law of Cosines 
to solve real-world problems? 

 How do you determine unknown values in any 
triangle from given information? 

Teaching Examples 
Example: 

 Tara wants to fix the location of a mountain by 
taking measurements from two positions 3 miles 
apart. From the first position, the angle between 
the mountain and the second position is 78o. From 
the second position, the angle between the 
mountain and the first position is 53o. How can Tara 
determine the distance of the mountain from each 
position and what is the distance from each 
position? 

 
(TUSD) 

Academic vocabulary 

 Law of Cosines 

 Law of Sines 
 
Mathematical Practices 

 Make sense of 
problems and 
persevere in solving 
them 

 Reason abstractly 
and quantitatively 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Model with 

mathematics ★ 
 

Common Student Misconceptions 

 Commonly confuse sine, cosine and tangent.  For example, students will mix up sine as 
adjacent over hypotenuse. Use of a mnemonic device may help students with 
remembering the ratios.   

 Will often use sine when asked to use trig ratios as opposed to figuring out which trig ratio 
is appropriate to the given information.  

 For example, student may be given an angle and the opposite and adjacent sides. Students 
will use sine instead of the tangent. 

 Incorrectly apply the scale factor.  For example, students will multiply instead of divide 
with a scale factor that reduces a figure and students will divide instead of multiply when 
enlarging a figure. 

 Will incorrectly use the Law of Cosines and Law of Sines.  For example, students will apply 
Law of Sines with an SAS triangle when they should use Law of Cosines.   

 
ASSESSMENT PROBLEMS 
 

Triangulation is an 
important tool used by 
surveyors for determining 
the location of a point by 
measuring angles to it from 
known points at either end 
of a fixed baseline, rather 
than directly measuring 
distances to the point. 

 The Laws of Sines and 
Cosines can be applied to 
other problems in geometry, 
such as finding the 
perimeter of a 
parallelogram if the lengths 
of the diagonals and the 
angle at which the diagonals 
intersect are known. 

 The Law of Cosines can be 
used in finding the vector 
sum or difference of two 
given vectors. A physical 
application is finding the 
resultant of two forces.  (ODE) 

 

GEOMETRY 
 
     Circles (G-C) 
 
Understand and apply 
theorems about circles. 
 

 
 

A 

 
 
 
 

 Students  
 
G-C.1           Prove that all circles are similar.  Additional content 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  

 
 Given any two circles in a 

plane, show that they are 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 Ruler 
 Compass 
 Protractor 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  
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INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
A 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Essential knowledge and skills 

 It can be proven that all circles are similar. 
Teaching Examples 

 How can you prove that all circles are similar? 
Example: 

 Draw or find examples of several different circles.  
In what ways are they related?  How can you 
describe this relationship in terms of geometric 
ideas?  Form a hypothesis and prove it.    

 (TUSD) 

 

Academic vocabulary 

 Circle 

 Diameter 

 Radius  
 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Use appropriate tools 
strategically 

 

 
 
G-C.2          Identify and describe relationships among inscribed angles, radii, and chords.  
                    Include   Additional content 

o the relationship between central, inscribed, and circumscribed angles;  
o inscribed angles on a diameter are right angles; 
o the radius of a circle is perpendicular to the tangent where the radius 

intersects the circle. 
 

Essential knowledge and skills 

 Central, inscribed, and circumscribed angles on a 
circle are related to each other. 

 The length of a chord on a circle is related to the 
inscribed, circumscribed, and central angles 
defined by the endpoints of the chord. 

 The radius of a circle is perpendicular to the 
tangent at the point of intersection. 

 Every triangle has a unique inscribed circle and a 
unique circumscribed circle 

Teaching Examples 

 Given the circle below with radius of 10 and chord 
length of 12, find the distance from the chord to 
the center of the circle. 

 
 
 
 

Academic vocabulary 

 Central angle 

 Chord 

 Circumscribed 

 Diameter 

 Inscribed angle 

 Point of tangency  

 Radii 

 Tangent 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 

related by dilation. Guide 
students to discover the 
center and scale factor of 
this dilation and make a 
conjecture about all 
dilations of circles. 

 Starting with the special 
case of an angle inscribed in 
a semicircle, use the fact 
that the angle sum of a 
triangle is 180° to show that 
this angle is a right angle. 
Using dynamic geometry, 
students can grab a point on 
a circle and move it to see 
that the measure of the 
inscribed angle passing 
through the endpoints of a 
diameter is always 90°. Then 
extend the result to any 
inscribed angles. For 
inscribed angles, proofs can 
be based on the fact that 
the measure of an exterior 
angle of a triangle equals 
the sum of the measures of 
the nonadjacent angles. 
Consider cases of acute or 
abtuse inscribed angles. 

 Use properties of congruent 
triangles and perpendicular 
lines to prove theorems 
about diameters, radii, 
chords, and tangent lines. 

 Use formal geometric 
constructions to construct 
perpendicular bisectors of 
the sides and angle bisectors 
of a given triangle. Their 
intersections are the centers 
of the circumscribed and 
inscribed circles, 
respectively. 

 Dissect an inscribed 
quadrilateral into triangles, 
and use theorems about 

 Computer dynamic 
geometry 
software 
(Geometer’s 
Sketchpad®, 
Cabri®, or 
Geogebra®). 

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 
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A 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Find the unknown length in the picture below.    

 
 Solution:  

The theorem for a secant segment and a tangent 
segment that share an endpoint not on the circle 
states that for the picture below secant segment 
QR and tangent segment SR share an endpoint, R, 
not on the circle. Then the length of SR squared is 
equal to the product of the lengths of QR and KR. 

 
 

 How does the angle between a tangent to a circle 
and the line connecting the point of tangency and 
the center of the circle change as you move the 
tangent point?  (TUSD) 

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

Essential knowledge and skills 

 Quadrilaterals inscribed in a circle have properties 
that can be stated as theorems and proven. 

 How can you prove that the sum of opposite 
angles in an inscribed quadrilateral equals 180°? 

Teaching Examples 

 Given the inscribed quadrilateral below prove that 

 B is supplementary to  D.  (TUSD) 

 

Academic vocabulary 
 
 
 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 
 
 
 
 

triangles to prove properties 
of these quadrilaterals and 
their angles. 

 Constructing tangents to a 
circle from a point outside 
the circle is a useful 
application of the result that 
an angle inscribed in a 
semicircle is a right angle.  
(ODE) 
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(G-C.4)    (+) Construct a tangent line from a point outside a given circle to the circle. 
 

Essential knowledge and skills 

 From any point outside a given circle, two 
tangent lines to the circle can be constructed. 

 Why does a point have to be outside a circle in 
order to be able to construct a tangent line from 
that point to the circle? 

Teaching Examples 

 Students may use geometric simulation software 
to make geometric constructions  

Example: 

 To construct a tangent line to circle C: 

 Draw a point P outside of the circle. 

 Connect center of the circle C with point P and 
construct the perpendicular bisector of the 
segment. Label the point where the 
perpendicular bisector and the segment meet M. 

 With M as the center draw a half circle through P 
and C. 

 Construct a point at the intersection of the half 
circle and circle C, label this point N. 

 Draw a line through P and N, Line PN is the 
tangent to circle C. 

 (TUSD) 

 

Academic vocabulary 

 Tangent line  
 
Mathematical Practices 

 Construct viable 
arguments and 
critique the reasoning 
of others 

 Use appropriate tools 
strategically 

 

ASSESSMENT PROBLEMS 
 G.C.3    

 http://www.illustrativemathematics.org/illustrations/508 
 

GEOMETRY 
 
     Circles (G-C) 
 
Find arc lengths and 
areas of sectors of 
circles. 
 
Use Mathematical Practices to 
1. Make sense of problems and 

persevere in solving them 
2. Reason abstractly and 

quantitatively 
3. Construct viable arguments 

 
 
 

A 

 
 

Students  
 
 
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 area of a sector. 

   Additional  
                  content 

 
Essential knowledge and skills 

 Arc lengths on a circle are proportional to the 
radius; this fact follows from the similarity of 
circles. 

Academic vocabulary 

 Arc length 

 Central angle  

 Intercepted arc 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 

 Radian introduced only as 
unit of measure 

 

 Begin by calculating lengths 
of arcs that are simple 
fractional parts of a circle 
(e.g. 1/6), and do this for 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 Compass 
 Protractor 
 String 
 Computer dynamic 

geometry software 
(Geometer’s 
Sketchpad®, Cabri®, 
or Geogebra®) 

 Video: The Story of Pi 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 

http://www.illustrativemathematics.org/illustrations/508
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

and critique the reasoning of 
others 

4. Model with mathematics ★ 

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 

 

 The ratio of an arc length to the radius defines a 
unit of measurement for the central angle that 
intercepts that arc; this unit is called the radian. 

 The radian measure of a angle is the constant of 
proportionality. 

 The formula for the area of a sector can be 
derived by exploring the relationship between 
the central angle and the area formula for a 
circle. 

 How is an arc length on a circle related to the 
radius?  How can you derive this relationship? 

 How do you convert an angle from degree 
measure to radian measure? Why does this 
work? 

 How do you find the arc length of a circle in 
degrees? Radians? 

 How can you derive the formula for the area of a 
sector? 

Teaching Examples 

 Emphasize the similarity of all circles. Note that 
by similarity of sectors with the same central 
angles, arc lengths are proportional to the radius. 
Use this as a basis for introducing the radian as a 
unit of measure. It is not intended that it be 
applied to the development of circular 
trigonometry in this course. 

 Students can use geometric simulation software 
to explore angle and radian measures and derive 
the formula for the area of a sector. 

Example: 

 Find the area of the sectors below.  What general 
formula can you develop based on this 
information?  (TUSD) 

  

 Radian measure 

 Sector 
 
Mathematical Practices 

 Reason abstractly and 
quantitatively 

 Construct viable 
arguments and 
critique the reasoning 
of others 

 

Common Student Misconceptions 

 Commonly mix up the appropriate use of central angles and inscribed angles.  For 
example, they will assume that the inscribed angle is equal to the arc like a central angle.   

 Will confuse the segment theorems.  For example, they will use only use the two 
segments with the secants instead of the entire length of the secant.  Students may also 
use segment theorems when they should use angle theorems.   

circles of various radii so 
that students discover a 
proportionality relationship. 

 Provide plenty of practice in 
assigning radian measure to 
angles that are simple 
fractional parts of a straight 
angle. 

 Stress the definition of 
radian by considering a 
central angle whose 
intercepted arc has its 
length equal to the radius, 
making the constant of 
proportionality 1. Students 
who are having difficulty 
understanding radians may 
benefit from constructing 
cardboard sectors whose 
angles are one radian. Use a 
ruler and string to 
approximate such an angle. 

 Compute areas of sectors by 
first considering them as 
fractional parts of a circle. 
Then, using proportionality, 
derive a formula for their 
area in terms of radius and 
central angle. Do this for 
angles that are measured 
both in degrees and radians 
and note that the formula is 
much simpler when the 
angels are measured in 
radians. 

 Derive formulas that relate 
degrees and radians. 

 Introduce arc measures that 
are equal to the) measures 
of the intercepted central 
angles in degrees or 
radians.. 

 Emphasize appropriate use 
of terms, such as, angle, arc, 
radian, degree, and sector.  
ODE 

from Project 
MATHEMATICS! 

See assessments in the 
introduction 
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INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 Use the incorrect angle when finding the area of a sector.  For example, the picture may 
show the smaller angle but the problem is asking for the area of the larger sector. (TUSD) 

 
ASSESSMENT PROBLEMS 
 
 
 

 

GEOMETRY 
 
     Expressing   
     Geometric  
     Properties with  
     Equations (G-GPE) 
 
Translate between the 
geometric description 
and the equation for a 
conic section.   
 
 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 

A 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Students  
 
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.  Additional content 
    

Essential knowledge and skills 

 The equation of a circle can be derived using the 
Pythagorean theorem. 

 The center and radius of a circle can be found by 
completing the square. 

 How do you derive the equation of a parabola, 
given a focus and a directrix? 

Teaching Examples 

 G-GPE1 relates to G.GPE.4. Reasoning with 
triangles is limited to right triangles; e.g. derive 
the equation for a line through two points using 
similar right triangles.  

 Students may use geometric simulation software 
to explore the connection between circles and the 
Pythagorean theorem. 

 The standard form of a circle is  x -h( )
2

+ y -k( )
2

= r 2  

where the center is (h,k) with a radius of r. 
Examples: 

 Write an equation for a circle with a radius of 2 
units and center at (1, 3). 

 Write an equation for a circle given that the 
endpoints of the diameter are (-2, 7) and (4, -8). 

 Find the center and radius of the circle 4x2 
+ 4y2 - 4x + 2y – 1 = 0.  (TUSD)       

 

Academic vocabulary 

 Pythagorean 
Theorem  

 Standard form of a 
circle 

Mathematical Practices 

 Look for and make 
use of structure 

 Look for and express 
regularity in repeated 
reasoning 

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

Essential knowledge and skills 

 The equation of a parabola can be derived given 
its focus and directrix. 

Academic vocabulary 

 Parabola 

 Focus 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 

 Review the definition of a 
circle as a set of points 
whose distance from a fixed 
point is constant. 

 Review the algebraic 
method of completing the 
square and demonstrate it 
geometrically. 

 Illustrate conic sections 
geometrically as cross 
sections of a cone. 

 Use the Pythagorean 
theorem to derive the 
distance formula. Then, use 
the distance formula to 
derive the equation of a 
circle with a given center 
and radius, beginning with 
the case where the center is 
the origin. 

 Starting with any quadratic 
equation in two variables (x 
and y) in which the 
coefficients of the quadratic 
terms are equal, complete 
the squares in both x and y 
and obtain the equation of a 
circle in standard form. 

 Given two points, find the 
equation of the circle 
passing through one of the 
points and having the other 
as its center. 

 Define a parabola as a set of 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 Physical models of cones 

sliced to show cross 
sections that are 
circles, ellipses 
parabolas and 
hyperbolas 

 Dynamic geometry 
software 
(Geometer’s 
Sketchpad®, Cabri®, 
or Geogebra®) 

 Parabolic reflectors to 
illustrate practical 
applications of 
parabolas 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 
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INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 What information do you need to derive the 
equation of a parabola and why? 

Teaching Examples 

 The conic forms of a parabola is 
regular: 4p(y - k) =  (x - h)2

sideways: 4p(x - h) =  (y - k)2

, where the vertex is (h,k) 
and p is the distance between the focus and the 
directrix. 

Examples: 

o Write and graph an equation for a 
parabola with focus (2, 3) and 
directrix  y = 1. 

o Given the equation 
20 y -5( ) = x +3( )

2

, 
find the focus, vertex and directrix. 

 

 Solution: The vertex is at (-3,5) and to find the 
vertex we know that the constant of the 
unsquared term is 20. Since 4p = 20 then p=5.  The 
focus is 5 units above the vertex at (-3,5+5) or (-
3,10).  The directrix is 5 units below the vertex so y 
= 0.  (TUSD) 

 

 Directrix 

 Conic  
 
Mathematical Practices 

 Look for and make 
use of structure 

 Look for and express 
regularity in repeated 
reasoning 

 
ASSESSMENT PROBLEMS 
G.GPE.1    

 http://www.illustrativemathematics.org/illustrations/479 

 http://www.ixl.com/math/geometry/lines-line-segments-and-rays 

 http://www.ixl.com/math/geometry/angle-vocabulary 
 

points satisfying the 
condition that their distance 
from a fixed point (focus) 
equals their distance from a 
fixed line (directrix). Start 
with a horizontal directrix 
and a focus on the y-axis, 
and use the distance 
formula to obtain an 
equation of the resulting 
parabola in terms of y and 
x2. Next use a vertical 
directrix and a focus on the 
x-axis to obtain an equation 
of a parabola in terms of x 
and y2. Make 
generalizations in which the 
focus may be any point, but 
the directrix is still either 
horizontal or vertical. Allow 
sufficient time for students 
to become familiar with new 
vocabulary and notation. 

 Given y as a quadratic 
equation of x (or x as a 
quadratic function of y), 
complete the square to 
obtain an equation of a 
parabola in standard form. 

 Identify the vertex of a 
parabola when its equation 
is in standard form and 
show that the vertex is 
halfway between the focus 
and directrix. (ODE) 

 
GEOMETRY 

 
     Expressing   
     Geometric  
     Properties with  
     Equations (G-GPE) 
 
Use coordinates to 
prove simple geometric 
theorems algebraically. 

 
 

M 
 
 
 
 
 
 

Students  
 
G-GPE.4    Use coordinates to prove simple geometric theorems algebraically.   Major  
                   content 

o 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). 

   
 

TEACHER NOTES 
 
See instructional strategies in 
the introduction r 
 

 Include distance formulas 
and use them to solve 
problems 

 

 Review the concept of slope 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 Graph paper  
 Scientific or graphing 

calculators  
 Dynamic geometry 

software 
(Geometer’s 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 

http://www.illustrativemathematics.org/illustrations/479
http://www.ixl.com/math/geometry/lines-line-segments-and-rays
http://www.ixl.com/math/geometry/angle-vocabulary
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INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M 
 
 
 
 
 
 
 
 
 
 
 
 

Essential knowledge and skills 

 Coordinate geometry can be used to solve simple 
geometric theorems algebraically. 

Teaching Examples 

 Use slope and distance formula to verify the 
polygon formed by connecting the points (-3, -2), 
(5, 3), (9, 9), (1, 4) is a parallelogram. 

 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).  (TUSD) 

 

Academic vocabulary 

 Coordinate plane 

 Distance formula 

 Slope  
 
Mathematical Practices 

 Reason abstractly 
and quantitatively 

 

 
 
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).  Major content 

  Essential knowledge and skills 

 Coordinate geometry can be used to prove that 
parallel lines have the same slope and 
perpendicular lines have opposite reciprocal 
slopes. 

Teaching Examples 
Example: 

 Find the equation of a line perpendicular and 
parallel to   3x +5y =15through the point (-3,2). 

         (TUSD)  

Academic vocabulary 

 Equation of a line  

 Parallel lines 

 Perpendicular lines 

 Reciprocal 

 Slope 
Mathematical Practices 

 Look for and express 
regularity in repeated 
reasoning 

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

Essential knowledge and skills 

 Find the distance between points in the 
coordinate plane and partition the segment into a 
given ratio. 

 How is the distance formula related to the 
Pythagorean theorem? 

Teaching Examples 
Students may use geometric simulation software to 
model figures or line segments.  
Examples: 

 Given A(3, 2) and B(6, 11),  

Academic vocabulary 

 Distance 

 Line segment 

 Midpoint 

 Ratio  
Mathematical Practices 

 Reason abstractly 
and quantitatively 

 Look for and express 
regularity in repeated 
reasoning 

as the rate of change of the 
y-coordinate with respect to 
the x-coordinate for a point 
moving along a line, and 
derive the slope formula. 

 Use similar triangles to show 
that every nonvertical line 
has a constant slope. 

 Review the point-slope, 
slope-intercept and 
standard forms for 
equations of lines. 

 Investigate pairs of lines 
that are known to be 
parallel or perpendicular to 
each other and discover that 
their slopes are either equal 
or have a product of –1, 
respectively. 

 Pay special attention to the 
slope of a line and its 
applications in analyzing 
properties of lines. 

 Allow adequate time for 
students to become familiar 
with slopes and equations of 
lines and methods of 
computing them. 

 Use slopes and the Euclidean 
distance formula to solve 
problems about figures in 
the coordinate plane such 
as: 
o Given three points, are 

they vertices of an 
isosceles, equilateral, or 
right triangle? 

o Given four points, are 
they vertices of a 
parallelogram, a 
rectangle, a rhombus, or 
a square? 

o Given the equation of a 
circle and a point, does 
the point lie outside, 
inside, or on the circle? 

Sketchpad®, Cabri®, 
or Geogebra®)  

SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 
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M 
 

o Find the point that divides the line segment 
AB two-thirds of the way from A to B. 
The point two-thirds of the way from A to B 
has x-coordinate two-thirds of the way from 3 
to 6 and y coordinate two-thirds of the way 
from 2 to 11. 
So, (5, 8) is the point that is two-thirds from 
point A to point B. 

o Find the midpoint of line segment AB.  (TUSD) 
 

 
 
G-GPE.7     Use coordinates to compute perimeters of polygons and areas of triangles and  

                    rectangles, e.g., using the distance formula.★     Major content 
Essential knowledge and skills 

 The area and perimeter of a polygon can be found 
by placing the polygon on a coordinate plane. 

 How is the distance formula related to the 
Pythagorean theorem? 

Teaching Examples 

 This standard provides practice with the distance 
formula and its connection with the Pythagorean 
theorem. 

 Students may use geometric simulation software 
to model figures. 

Example: 

 Find the area and perimeter for the figure below.  

 
 

Academic vocabulary 

 Area 

 Distance formula  

 Perimeter 

 Polygon 
Mathematical Practices 

 Reason abstractly 
and quantitatively 

 Model with 
mathematics ★ 

 Use appropriate tools 
strategically 

 Attend to precision 
 

 
Common Student Misconceptions:  Students 

 Commonly swap h and k when working with the equations for the circle. For example, if 

the are given the equation,  
x -3( )

2

+ y - 4( )
2

= 25
student will say that the center is at 

(4,3). 

 Commonly forget to change the sign of h and k when finding the center of a circle. For 

example, if the are given the equation 
x -3( )

2

+ y - 4( )
2

= 25
 , student will say that the center is 

at (-3,-4). 

o Given the equation of a 
circle and a point on it, 
find an equation of the 
line tangent to the circle 
at that point. 

o Given a line and a point 
not on it, find an equation 
of the line through the 
point that is parallel to 
the given line. 

o Given a line and a point 
not on it, find an equation 
of the line through the 
point that is 
perpendicular to the 
given line. 

o Given the equations of 
two non-parallel lines, 
find their point of 
intersection. 

o Given two points, use the 
distance formula to find 
the coordinates of the 
point halfway between 
them. Generalize this for 
two arbitrary points to 
derive the midpoint 
formula. 

 Use linear interpolation to 
generalize the midpoint 
formula and find the point 
that partitions a line 
segment in any specified 
ratio. 

 Use the distance formula to 
find the length of each side 
of a polygon whose vertices 
are known, and compute the 
perimeter of that figure.  
(ODE) 

 
 

 

 



GEOMETRY CURRICULUM Grades 9-12 
Curriculum Writers:    Julie Houlie,  Margret McPherson, and Heidi Martel 

 

6/18/2013 North Smithfield School Department 31 
This curriculum was developed based on the Common Core State Standards utilizing examples and strategies from various websites including Tucson, Arizona, Ohio, and New Jersey. 

 

CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 Will make similar mistakes with h and k, when finding the vertex of a parabola. 
commonly forget to the square root of the constant to find the radius. For example, if the 

are given the equation 
x -3( )

2

+ y - 4( )
2

= 25
  , student will say that the radius is 25 instead of 

5. 

 Will often misuse the negative reciprocal slope with perpendicular lines.  For example, 
they will take the reciprocal and forget the negative or change the sign and forget the 
reciprocal.      (TUSD) 

 
ASSESSMENT PROBLEMS 
G.GPE.4     

 http://www.illustrativemathematics.org/illustrations/605 
 
G.GPE.5     

 http://www.illustrativemathematics.org/illustrations/1332 
 
 

GEOMETRY 
 
 
     Geometric   
     Measurement and   
     Dimension  (G-GMD  
 
Explain volume 
formulas and use them 
to solve problems. 
 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 
 

A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Students  
 
 
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 arguments.     
Additional content 
Essential knowledge and skills 

 Informal arguments can be used to explain the 
formulas for the circumference and area of a 
circle, volume of a cylinder, pyramid, and cone. 

 Cavalieri’s principle can be used to explain the 
formulas for the volume of a cylinder and other 
solid figures. 

 What constitutes an informal argument? 

 How is the formula for the circumference of a 
circle related to the formula for the area of a 
circle? 

 What is Cavalieri’s principle and how is it used in 
informal arguments? 

Teaching Examples                                                 

 Cavalieri’s principle is if two solids have the same 
height and the same cross-sectional area at every 
level, then they have the same volume 

Examples: 

 Use the diagram below to give an informal 
argument for the formula for finding the area  of a 
circle. 

Academic vocabulary 

 Area 

 Cavaliere’s Principle  

 Circumference 

 Cone 

 Cylinder 

 Informal argument 

 Pyramid 

 Volume 
Mathematical Practices 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Look for and express 
regularity in repeated 
reasoning 

 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  

 
 Revisit formulas 

 C=πd and A=πr2  . Observe 
that the circumference is a 
little more than three times 
the diameter of the circle. 
Briefly discuss the history of 
this number and attempts to 
compute its value. 

 Use alternative ways to 
derive the formula for the 
area of the circle A=πr2. For 
example, 

 Cut a cardboard circular disk 
into 6 congruent sectors and 
rearrange the pieces to form 
a shape that looks like a 
parallelogram with two 
scalloped edges. Repeat the 
process with 12 sectors and 
note how the edges of the 
parallelogram look 
“straighter.” Discuss what 
would happen in the case as 
the number of sectors 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 Concrete models of 

circles cut into 
sectors and 
cylinders, pyramids, 
cones and spheres 
cut into slices. 

 Dynamic geometry 
software 
(Geometer’s 
Sketchpad®, Cabri®, 
or Geogebra®) 

 

comparable models 
of solid shapes 

 Rope or string 
 Video: The Story of Pi 

from Project 
MATHEMATICS! 

 Volume relationship set 
of plastic shapes 

 
 
 Web site on Archimedes 

and the volume of a 
sphere: 
http://physics.weber
.edu/carroll/archime
des/method1.htm   

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 

http://www.illustrativemathematics.org/illustrations/605
http://www.illustrativemathematics.org/illustrations/1332
http://physics.weber.edu/carroll/archimedes/method1.htm
http://physics.weber.edu/carroll/archimedes/method1.htm
http://physics.weber.edu/carroll/archimedes/method1.htm
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A 

 
 
 
  

 
 

 Prove that the right cylinder and the oblique 
cylinder have the same volume. 

 
(TUSD)  

 
 
G-GMD.3    Use volume formulas for cylinders, pyramids, cones, and spheres to solve  

                     problems.★   Additional content 
 

Essential knowledge and skills 

 Volume formulas for cylinders, pyramids, cones 
and spheres can be used to solve real-world 
problems. 

 What is a real-world situation in which you would 
need to calculate the volume of a cylinder? 
Pyramid? Cone? Sphere? 

Teaching Examples 

 Missing measures can include but are not limited 
to slant height, altitude, height, diagonal of a 
prism, edge length, and radius. 

Example: 

 Determine the volume of the figure below. 
(TUSD)  

Academic vocabulary 

 Cones 

 Cylinder 

 Pyramids 

 Spheres  
Mathematical Practices 

 Make sense of 
problems and 
persevere in solving 
them 

 Model with 

mathematics ★ 
 

 
ASSESSMENT PROBLEMS 
G.MG.3 

 http://schools.nyc.gov/NR/rdonlyres/C03D80B2-9213-43A9-AAA3-
BB0032C62F4F/139657/NYCDOE_G10_ADayattheBeach_FINAL1.pdf 

becomes infinitely large. 
Then calculate the area of a 
parallelogram with base ½ C 
and altitude r to derive the 
formula A=πr2. 

 Wind a piece of string or 
rope to form a circular disk 
and cut it along a radial line. 
Stack the pieces to form a 
triangular shape with base C 
and altitude r. Again discuss 
what would happen if the 
string became thinner and 
thinner so that the number 
of pieces in the stack 
became infinitely large. 
Then calculate the area of 
the triangle to derive the 
formula A=πr2. 

 Introduce Cavalieri’s 
principle using a concrete 
model, such as a deck of 
cards. Use Cavalieri’s 
principle with cross sections 
of cylinders, pyramids, and 
cones to justify their volume 
formulas. 

 For pyramids and cones, the 
factor 13 will need some 
explanation. An informal 
demonstration can be done 
using a volume relationship 
set of plastic shapes that 
permit one to pour liquid or 
sand from one shape into 
another. Another way to do 
this for pyramids is with 

three pyramids with equal 
bases and altitudes that will 
stack to form a cube. An 
algebraic approach involves 
the formula for the sum of 
squares (12 + 22 +…+ n2 ).  
(ODE) 

 

 

http://schools.nyc.gov/NR/rdonlyres/C03D80B2-9213-43A9-AAA3-BB0032C62F4F/139657/NYCDOE_G10_ADayattheBeach_FINAL1.pdf
http://schools.nyc.gov/NR/rdonlyres/C03D80B2-9213-43A9-AAA3-BB0032C62F4F/139657/NYCDOE_G10_ADayattheBeach_FINAL1.pdf
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

GEOMETRY 
 
 
     Geometric   
     Measurement and   
     Dimension  (G-GMD) 
 
Visualize relationships 
between two- 
dimensional and three-
dimensional objects. 
 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 
 

A 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Students  
 
 
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.  Additional content 
 

Essential knowledge and skills 

 Cross-sections of three-dimensional objects create 
two-dimensional shapes. 

 Three-dimensional objects can be created by 
rotating two-dimensional objects. 

 What two-dimensional shapes are created by 
taking cross-sections of a given three-dimensional 
object? 

 What three-dimensional objects can be sliced to 
create a trapezoid, and how?  

 How do you create a circle or parabola by slicing a 
three-dimensional figure?  

 Give an example and explain how a three-
dimensional object is created from a two-
dimensional object. 

Teaching Examples 

 Identify the shape of the vertical, horizontal, and 
other cross sections of a cylinder. 

 Identify the shape of the vertical, horizontal, and 
other cross sections of a rectangular  prism.  (TUSD) 

 

Academic vocabulary 
 

 Cross section 

 Rotations 

 Two-dimensional 

 Three-dimensional 
 
Mathematical Practices 

 Reason abstractly 
and quantitatively 

 Look for and make 
use of structure 

 

 
Common Student Misconceptions:  Students 

 Will use the incorrect formula for a figure.  For example, when finding the volume of a 
cone, students will drop the 1/3 and will end up finding the volume of a cylinder.   

 Confuse the notation used in the formulas.  For example, students will confuse B (area of 
the base) for b (base dimension) in the formula for finding the volume of a prism or 
pyramid.   

 Will sometimes incorrectly use  .  For example, students will eliminate the  when the 
answer should be  . 

 Will have difficulty identifying the base of a figure.  For example, in a triangular prism 
they will use the rectangular side instead of the triangular base.   (TUSD) 

 
ASSESSMENT PROBLEMS 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 

 Review vocabulary for 
names of solids (e.g., right 
prism, cylinder, cone, 
sphere, etc.). 

 Slice various solids to 
illustrate their cross 
sections. For example, cross 
sections of a cube can be 
triangles, quadrilaterals or 
hexagons. Rubber bands 
may also be stretched 
around a solid to show a 
cross section. 

 Cut a half-inch slit in the end 
of a drinking straw, and 
insert a cardboard cutout 
shape. Rotate the straw and 
observe the three-
dimensional solid of 
revolution generated by the 
two-dimensional cutout. 

 Java applets on some web 
sites can also be used to 
illustrate cross sections or 
solids of revolution. 

 Encourage students to 
create three-dimensional 
models to be sliced and 
cardboard cutouts to be 
rotated. Students can also 
make three-dimensional 
models out of modeling clay 
and slice through them with 
a plastic knife. (ODE) 

 
 

 
 

 

 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 Cardboard cutouts of 2-

D figures (e.g. 
rectangles, triangles, 
circles) 

 Concrete models of 
solids such as cubes, 
pyramids, cylinders, 
and spheres. Include 
some models that 
can be sliced, such as 
those made from 
Styrofoam 

 Drinking straws 
 Rubber bands 
 
 Web sites that can be 

used to create solids 
of revolution. An 
example is: The 
Lathe 

 Web sites, that illustrate 
geometric models. 
Some examples are: 
The Geometry 
Junkyard Wolfram 
Mathworld 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

GEOMETRY 
 
 
Modeling with 
Geometry   (G-MG) 
 
Apply geometric 
concepts in modeling 
situations. 

 

 
 

M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
M 
 
 
 
 
 
 
 
 
 
 
 
 
 

M 
 
 

Students  
 
G-MG.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).★  Major content 
Essential knowledge and skills 

 Geometric shapes and their properties can be 
used to model real-world objects. 

 How can you model objects in your classroom as 
geometric shapes? 

Teaching Examples 
Example: 

 A cylinder can model a tree trunk or a human 
torso. 

 How can you model objects in your classroom as 
geometric shapes? (TUSD) 

 
 

Academic vocabulary 
 
 
 
 
 
Mathematical Practices 

 Model with  
mathematics 

 Look for and make 
use of structure 

 

 
 
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).★  Major content 
Essential knowledge and skills 

 Density is the measure of a quantity per area or 
volume. 

 How is density related to area and volume? 
Teaching Examples 

 How is a typographic grid used in design? 
Example: 

 Tucson has about one million people within 
approximately 195 square miles.  What is Tucson’s 
population density?  (TUSD) 

 

Academic vocabulary 

 Area 

 Density 

 Volume  
 
Mathematical Practices 

 Model with  
mathematics 

 Look for and make 
use of structure 

 
 
 
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).★    Major content 
Essential knowledge and skills 

 Design and structure problems can be solved with 
geometry. 

 Give an example of a real-world problem that can 
be solved using geometry. 

Teaching Examples 

 Students may use simulation software and 
modeling software to explore which model best 
describes a set of data or situation. 

Academic vocabulary 

 Typographic grid 
system 

 Physical constraints  
Mathematical Practices 

 Make sense of 
problems and 
persevere in solving 
them 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  

 Genuine mathematical 
modeling typically involves 
more than one conceptual 
category. For example, 
modeling a herd of wild 
animals may involve 
geometry, measurement, 
proportional reasoning, 
estimation, probability and 
statistics, functions, and 
algebra. It would be 
somewhat misleading to try 
to teach a unit with the title 
of “modeling with 
geometry.” Instead, these 
standards can be woven into 
other content clusters. 

 A challenge for teaching 
modeling is finding problems 
that are interesting and 
relevant to high school 
students and, at the same 
time, solvable with the 
mathematical tools at the 
students’ disposal. The 
resources listed below are a 
beginning for addressing 
this difficulty.  (ODE) 

RESOURCE NOTES 
 
See resources in the 
introduction 
 
  Sourcebook of 

Applications of 
School Mathematics, 
compiled by a Joint 
Committee of the 
Mathematical 
Association of 
America and the 
National Council of 
Teachers of 
Mathematics (1980). 

 Mathematics: Modeling 
our World, Course 1 
and Course 2, by the 
Consortium for 
Mathematics and its 
Applications 
(COMAP), 
http://www.comap.c
om/  

 Geometry & its 
Applications 
(GeoMAP). An 
exciting National 
Science Foundation 
project to introduce 
new discoveries and 
real-world 
applications of 
geometry to high 
school students. 
Produced by COMAP. 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 

http://www.comap.com/
http://www.comap.com/
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

Examples: 

 Design an object or structure to satisfy physical 
constraints or minimize cost. 

 Work with typographic grid systems based on 
ratios  (TUSD) 

 
From: illustrativemathematics.org  

 Model with 
mathematics ★ 

 Use appropriate tools 
strategically 

 
Common Student Misconceptions:  Students 

 Will use incorrect units of measurement.  For example, they will use linear miles instead 
of square miles.   

 Will combine different units of measure.  For example, they may add something that is 
measured in square miles with something in square feet without acknowledging the 
difference in units.  

 Will refer to the wrong variable in a modeling problem.  For example, students will 
maximize the area instead of the cost.  (TUSD) 

 
ASSESSMENT PROBLEMS 
G.MG.1   

 http://www.illustrativemathematics.org/illustrations/1141 

 http://www.illustrativemathematics.org/illustrations/1127 

 http://www.illustrativemathematics.org/illustrations/1128 

 http://www.illustrativemathematics.org/illustrations/1125 

 http://www.illustrativemathematics.org/illustrations/720 
 

STATISTICS AND 
PROBABILITY 

 
 
Conditional Probability 
and the Rules of 
Probability (S-CP) 
 
Understand 
independence and 
conditional probability 

 
 
 
 
 
 
 
 
 
 
 
 

Students  
 
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”). 
 

Essential knowledge and skills 

 A sample space is the set of all possible outcomes.   

 An event is a subset of the sample space. 

 An event can be the complement, union, or 
intersection of other events. 

Academic vocabulary 

 Complement 

 Event  

 Intersection 

 Outcome 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  

 Link to data from 
simulations or experiments 

 

 The Standard for 
Mathematical Practice, 
precision is important for 
working with conditional 
probability. Attention to the 

RESOURCE NOTES 
 
See resources in the 
introduction  
 
 The Titanic Problem is a 

well-known problem 
that revolves around 
conditional 
probability. 

 Focus in High School 
Mathematics: 
Reasoning and Sense 

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

http://www.illustrativemathematics.org/illustrations/1141
http://www.illustrativemathematics.org/illustrations/1127
http://www.illustrativemathematics.org/illustrations/1128
http://www.illustrativemathematics.org/illustrations/1125
http://www.illustrativemathematics.org/illustrations/720
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CATEGORIES, 
DOMAINS, CLUSTERS 

UNIT 
 

STANDARDS/BENCHMARKS 
North Smithfield School Department 

INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

and use them to 
interpret data. 
 
 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Give an example of a sample space and describe 
several events based on that sample space.   

 Explain the connection between unions, 
intersections, and complements of sets and the 
probabilities of events 

Teaching Examples 
Intersection: The intersection of two sets A and 
B is the set of elements that are common to 
both set A and set B. It is denoted by A ∩ B and 
is read ‘A intersect B’.  
• A ∩ B in the diagram below is {1, 5} 
• this means: BOTH/AND 
 

 
HS.S-ID.1  
Union: The union of two sets A and B is the set 
of elements that are in A or in B or in both. It is 

denoted by A U  B and is read ‘A union B’.  

• A U  B in the diagram is {1, 2, 3, 4, 5, 7} 
• this means: EITHER/OR/ANY 
• could be both 
Complement:  The complement of the set A 

U  B is the set of elements that are members 

of the universal set U but are not in A U  B. It is 

denoted by (A U  B )'. 

(A U  B )' in the diagram is {8}.  (TUSD) 

 Probability 

 Sample space 

 Union 
Mathematical Practices 

 Reason abstractly 
and quantitatively 

 Model with 

mathematics ★ 

 Attend to precision 

 
 
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. 

Essential knowledge and skills 

 Two events A and B are independent if the 
probability of A and B occurring together is the 
product of their probabilities. 

 How can you determine if two events are 

Academic vocabulary 

 Dependent events 

 Independent events 
 
Mathematical Practices 

definition of an event along 
with the writing and use of 
probability function notation 
are important requisites for 
communication of that 
precision. For example: Let 
A: Female and B: Survivor, 
then P(A|B) =. The use of a 
vertical line for the 
conditional “given” is not 
intuitive for students and 
they often confuse the 
events B|A and A|B. 
Moreover, they often find 
identifying a conditional 
difficult when the problem is 
expressed in words in which 
the word “given” is omitted. 
For example, find the 
probability that a female is a 
survivor. The standard Make 
sense of problems and 
persevere in solving them 
also should be employed so 
students can look for ways 
to construct conditional 
probability by formulating 
their own questions and 
working through them such 
as is suggested in standard 4 
above. Students should learn 
to employ the use of Venn 
diagrams as a means of 
finding an entry into a 
solution to a conditional 
probability problem. 

 It will take a lot of practice 
to master the vocabulary of 
“or,” “and,” “not” with the 
mathematical notation of 
union (∪), intersection ( ∩ ), 
and whatever notation is 
used for complement. 

 The independence of two 
events is defined in Standard 
2 using the intersection. It is 

Making in Statistics 
and Probability, 
NCTM. 

 Navigating through 
Probability in Grades 
9-12, NCTM. 

 
See assessments in the 
introduction 
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INSTRUCTIONAL 
STRATEGIES 

RESOURCES ASSESSMENTS  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

independent? 
Teaching Examples 

 Two events, A and B, are independent if the 
probability of them occurring together is the 
product of the probabilities, P(A)•P(B).  Event A 
doesn’t affect the probability of event B occurring. 
Example: 

 What is the probability of getting tails on a 
coin flip and then rolling a 3 on a standard 
6-sided die?       (TUSD)                                                                                    

 

 Reason abstractly 
and quantitatively 

 Model with 
mathematics ★ 

 

 
 
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. 

Essential knowledge and skills 

 The conditional probability of A given B is P(A ∩ 
B)/P(B). 

 Two events A and B are independent if the 
conditional probability of A given B is the same as 
the probability of A. 

 How can you determine if two events are 
independent? 

Teaching Examples 
Example: 

 A drawer contains 13 blue socks and 13 red socks.  
If you choose two socks from the drawer in the 
dark, what is the probability that the second sock 
will be blue, given that the first was blue?  (TUSD) 

 

Academic vocabulary 

 Conditional 
probability 

 Independent 

 Dependent 

 Sample space 
 
Mathematical Practices 

 Reason abstractly 
and quantitatively 

 Model with 
mathematics ★ 

 Attend to precision 
 

 
 
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.  

o For example, collect data from a random sample of students in 
your school on their favorite subject among math, science, and 
English. Estimate the probability that a randomly selected student 
from your school will favor science given that the student is in 
tenth grade. Do the same for other subjects and compare 

                                                  the results. 
 
 

far more intuitive to 
introduce the independence 
of two events in terms of 
conditional probability 
(stated in Standard 3), 
especially where 
calculations can be 
performed in two-way 
tables. 

 The Standards in this cluster 
deliberately do not mention 
the use of tree diagrams, the 
traditional way to treat 
conditional probabilities. 
Instead, probabilities of 
conditional events are to be 
found using a two-way table 
wherever possible. However, 
tree diagrams may be a 
helpful tool for some 
students. The difficulty is 
realizing that the second set 
of branches are conditional 
probabilities.   (ODE) 

 
 
 
Link to data from simulations 
or experiments 
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INSTRUCTIONAL 
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Essential knowledge and skills 

 A two-way frequency table defines a sample 
space, which can be used to find conditional 
probabilities and determine dependence or 
independence of events. 

 How can you use two-way tables to find 
conditional probabilities? 

Teaching Examples 

 Students may use spreadsheets, graphing 
calculators, and simulations to create frequency 
tables and conduct analyses to determine if events 
are independent or determine approximate 
conditional probabilities. 

Example: 

 Collect data from a random sample of students in 
your school on their favorite subject among math, 
science, history and English. Estimate the 
probability that a randomly selected student from 
your school will favor science given that the 
student is in tenth grade.  Do the same for other 
subjects and compare the results. 

 A two-way frequency table is shown below 
displaying the relationship between age and 
baldness. We took a sample of 100 male subjects 
and determined who is or is not bald. We also 
recorded the age of the male subjects by 
categories. 

 
 

 What is the probability that a man from the 
sample is bald, given that he is under 45?   (TUSD) 

 

Academic vocabulary 

 Two-way frequency 

 Sample space 

 Conditional 
probability  

Mathematical Practices 

 Make sense of 
problems and 
persevere in solving 
them 

 Reason abstractly 
and quantitatively 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Model with 
mathematics ★ 

 Use appropriate tools 
strategically 

 Attend to precision 

 Look for and make 
use of structure 

 Look for and express 
regularity in repeated 
reasoning 

 
 
 
S-CP.5      Recognize and explain the concepts of conditional probability and independence in  
                   everyday language and everyday situations.  

o For example, compare the chance of having lung cancer if you are 
a smoker with the chance of being a smoker if you have lung 
cancer. 

Essential knowledge and skills 

 Explain conditional probability and independence 
in your own words.  

Academic vocabulary 
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STRATEGIES 
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Teaching Examples 

 What is the probability of drawing a heart from a 
standard deck of cards on a second draw, given 
that a heart was drawn on the first draw and not 
replaced? Are these events independent or 
dependent? 

 At Johnson School, the probability that a student 
takes computer science and French is 0.062. The 
probability that a student takes computer science 
is 0.43. What is the probability that a student 
takes French given that the student is taking 
computer science?   (TUSD) 

 

Mathematical Practices 

 Make sense of 
problems and 
persevere in solving 
them 

 Model with 
mathematics ★ 

 Attend to precision 

 Look for and express 
regularity in repeated 
reasoning 

ASSESSMENT PROBLEMS 
S.CP.1    

 http://www.illustrativemathematics.org/illustrations/949 

 http://www.illustrativemathematics.org/illustrations/1198 
 
S.CP.2 

 http://www.illustrativemathematics.org/illustrations/1198 

 http://www.illustrativemathematics.org/illustrations/943 

 http://www.illustrativemathematics.org/illustrations/1112 

 http://www.illustrativemathematics.org/illustrations/950 
 
S.CP.3 

 http://www.illustrativemathematics.org/illustrations/943 

 http://www.illustrativemathematics.org/illustrations/1112 

 http://www.illustrativemathematics.org/illustrations/950 

 http://www.illustrativemathematics.org/illustrations/944 
 
S.CP.4 

 http://www.illustrativemathematics.org/illustrations/949 

 http://www.illustrativemathematics.org/illustrations/950 

 http://www.illustrativemathematics.org/illustrations/951 

 http://www.illustrativemathematics.org/illustrations/1025 
 
S.CP.5    

 http://www.illustrativemathematics.org/illustrations/1112 

 http://www.illustrativemathematics.org/illustrations/950 

 http://www.illustrativemathematics.org/illustrations/951 
 
 
 
 
 

http://www.illustrativemathematics.org/illustrations/949
http://www.illustrativemathematics.org/illustrations/1198
http://www.illustrativemathematics.org/illustrations/1198
http://www.illustrativemathematics.org/illustrations/943
http://www.illustrativemathematics.org/illustrations/1112
http://www.illustrativemathematics.org/illustrations/950
http://www.illustrativemathematics.org/illustrations/943
http://www.illustrativemathematics.org/illustrations/1112
http://www.illustrativemathematics.org/illustrations/950
http://www.illustrativemathematics.org/illustrations/944
http://www.illustrativemathematics.org/illustrations/949
http://www.illustrativemathematics.org/illustrations/950
http://www.illustrativemathematics.org/illustrations/951
http://www.illustrativemathematics.org/illustrations/1025
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STATISTICS AND 
PROBABILITY 

 
 
Conditional Probability 
and the Rules of 
Probability (S-CP) 
 
Use the rules of 
probability to compute  
probabilities of 
compound events in a 
uniform probability 
model. 
 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Students  
 
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. 
 

Essential knowledge and skills 

 The conditional probability of A given B is the 
fraction of B’s outcomes that also belong to A. 

Teaching Examples 

 Students could use graphing calculators, 
simulations, or applets to model probability 
experiments and interpret the outcomes. 

Example: 

 A teacher gave her class two quizzes. 30% of the 
class passed both quizzes and 60% of the class 
passed the first quiz. What percent of those who 
passed the first quiz also passed the second quiz?  
(TUSD) 

Academic vocabulary 

 Conditional probability 

 Outcomes  
 
Mathematical Practices 

 Make sense of 
problems and 
persevere in solving 
them 

 Model with 

mathematics ★ 

 Use appropriate tools 
strategically 

 Look for and make use 
of structure 

 
 
 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. 

Essential knowledge and skills 

 The Addition Rule states that P(A  U  B) = P(A) + 
P(B) – P(A ∩ B). 

Teaching Examples 

 Students could use graphing calculators, 
simulations, or applets to model probability 
experiments and interpret the outcomes. 

Example: 

 In a math class of 32 students, 18 are boys and 14 
are girls. On a unit test, 5 boys and 7 girls made an 
A grade. If a student is chosen at random from the 
class, what is the probability of choosing a girl or 
an A student?  (TUSD) 

 

Academic vocabulary 
 
Mathematical Practices 

 Model with 
mathematics ★ 

 Use appropriate tools 
strategically 

 Attend to precision 

 Look for and make 
use of structure 

 

 
 
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. 

Essential knowledge and skills 

 The Multiplication Rule states that P(A U   B) = 
P(A)P(B|A) = P(B)P(A|B). 

Academic vocabulary 
 
 
Mathematical Practices 

TEACHER NOTES  
 
See instructional strategies in 
the introduction  

 Identifying that a probability 
is conditional when the word 
“given” is not stated can be 
very difficult for students. 
For example, if a balanced 
tetrahedron with faces 1, 2, 
3, 4 is rolled twice, what is 
the probability that the sum 
is prime (A) of those that 
show a 3 on at least one roll 
(B)? Whether what is asked 
for is P(A and B), P(A or B), 
or P(A|B) can be 
problematic for students. 
Showing the outcomes in a 
Venn Diagram may be 
useful. The calculation to 
find the probability that the 
sum is prime (A) given at 
least one roll shows 3 (B) is 
to count the elements of B 
by listing them if possible, 
namely in this example, 
there are 7 paired outcomes 
(31, 32, 33, 34, 13, 23, 43). 
Of those 7 there are 4 whose 
sum is prime (32, 34, 23, 43). 
Hence in the long run, 4 out 
of 7 times of rolling a fair 
tetrahedron twice, the sum 
of the two rolls will be a 
prime number under the 
condition that at least one 
of its rolls shows the digit 3. 

 Note that if listing outcomes 
is not possible, then 
counting the outcomes may 
require a computation 
technique involving 
permutations or 
combinations, which is a 
STEM topic. 

RESOURCE NOTES 
 
See resources in the 
introduction  

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 
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Teaching Examples 

 Students could use graphing calculators, 
simulations, or applets to model probability 
experiments and interpret the outcomes. 

Example: 

 In a certain town, all of the children eat either 
peanut butter sandwiches or cheese sandwiches 
for  lunch.   4/9 of the boys  prefer  cheese and  
1/4  of the girls  prefer  peanut butter.   3/5 of the 
children are boys.  What is the probability that a 
child chosen at random will be a girl who prefers 
peanut butter?  (TUSD) 

 

 Model with 
mathematics ★ 

 Use appropriate tools 
strategically 

 Attend to precision 

 Look for and make 
use of structure 

 

 
S-CP.9      (+) Use permutations and combinations to compute probabilities of compound  
                  events and solve problems.  

Essential knowledge and skills 

 Permutations and combinations can be used to 
compute probabilities and solve problems. 

 How can you use permutations and combinations 
to compute probabilities? 

Teaching Examples 
Example: 

 You and two friends go to the grocery store and 
you each buy a soda. If there are five different 
kinds of soda, and each of you is equally likely to 
buy each variety, what is the probability that no 
one buys the same kind?  (TUSD) 

 
 

Academic vocabulary 

 Combinations  

 Compound events  

 Permutations 
 
Mathematical Practices 

 Make sense of 
problems and 
persevere in solving 
them 

 Reason abstractly 
and quantitatively 

 Model with 
mathematics ★ 

 Use appropriate tools 
strategically 

 Look for and make 
use of structure 

ASSESSMENT PROBLEMS 
S.CP.6    

  http://www.illustrativemathematics.org/illustrations/949 

 http://www.illustrativemathematics.org/illustrations/950 

 http://www.illustrativemathematics.org/illustrations/951 

 http://www.illustrativemathematics.org/illustrations/1025 
 
S.CP.7 

 http://www.illustrativemathematics.org/illustrations/1112 

 http://www.illustrativemathematics.org/illustrations/1024 
 
 

 In the above example, if the 
question asked were what is 
the probability that the sum 
of two rolls of a fair 
tetrahedron is prime (A) or 
at least one of the rolls is a 3 
(B), then what is being asked 
for is P(A or B) which is 

denoted as P(A B) in set 
notation. Again, it is often 
useful to appeal to a Venn 
Diagram in which A consists 
of the pairs: 11, 12, 14, 21, 
23, 32, 34, 41, 43; and B 
consists of 13, 23, 33, 43, 31, 
32, 34. Adding P(A) and P(B) 
is a problem as there are 
duplicates in the two events, 
namely 23, 32, 34, and 43. 
So P(A or B) is 9/16 + 7/16 – 
4/16 = 12/16 or 3/4, so 
3/4th of the time, the result 
of rolling a fair tetrahedron 
twice will result in the sum 
being prime, or at least one 
of the rolls showing a 3, or 
perhaps both will occur.  ODE 

U

http://www.illustrativemathematics.org/illustrations/1112
http://www.illustrativemathematics.org/illustrations/1024
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S.CP.9 

 http://www.illustrativemathematics.org/illustrations/1198 

 http://www.illustrativemathematics.org/illustrations/689 

 http://www.illustrativemathematics.org/illustrations/687 
 

STATISTICS AND 
PROBABILITY 

 
Using Probability to 
Make Decisions (S-MD)  
 
Use probability to 
evaluate outcomes of 
decisions. 
 
Use Mathematical Practices to 
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 

4. Model with mathematics ★ 

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 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Students  
 
 
S-MD.6     (+) Use probabilities to make fair decisions (e.g., drawing by lots, using a random  
                   number generator). 

  
Essential knowledge and skills 

 Probabilities can be used to make fair decisions.  

 Why is drawing by lot or using a random number 
generator a fair way to make decisions? 

 How can you determine if a game is fair? 
Teaching Examples 

 Students may use graphing calculators or 
programs, spreadsheets, or computer algebra 
systems to model and interpret parameters in 
linear, quadratic or exponential functions. 

Example: 

 This work sets the stage for work in Algebra 2, 
where the ideas of statistical inference are 
introduced. Evaluating the risks associated with 
conclusions drawn from sample data (i.e. 
incomplete information) requires an 
understanding of probability concepts. 

 Students may use graphing calculators or 
programs, spreadsheets, or computer algebra 
systems to model and interpret parameters in 
linear, quadratic or exponential functions. 

Example: 

 There are 80 freshmen at a high school that want 
to participate in a free throw contest during 
halftime at the next basketball game.  There will 
only be time for five students to participate.  
Besides numbering students and pulling a number 
from a hat, in what other way(s) can the five 
students be chosen fairly?   (TUSD) 

 

Academic vocabulary 

 Fair decisions  
 
Mathematical Practices 

 Make sense of 
problems and 
persevere in solving 
them 

 Reason abstractly 
and quantitatively 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Model with 
mathematics ★ 

 Use appropriate tools 
strategically 

 Look for and make 
use of structure 

 

 
 
 
S-MD.7     (+) Analyze decisions and strategies using probability concepts (e.g., product   
                   testing, medical testing, pulling a hockey goalie at the end of a game). 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  
 

Introductory; apply counting 
rules 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

Introductory; apply counting 
rules 
 

 

RESOURCE NOTES 
 
See resources in the 
introduction  

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 

http://www.illustrativemathematics.org/illustrations/1198
http://www.illustrativemathematics.org/illustrations/689
http://www.illustrativemathematics.org/illustrations/687
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Essential knowledge and skills 

 Probabilities can be used to analyze and evaluate 
decisions and strategies. 

 How can you evaluate the results of a diagnostic 
test? 

 Give an example of an event in which probabilities 
are used to make a decision, and explain how the 
probability is used. 

Teaching Examples 

 Students may use graphing calculators or 
programs, spreadsheets, or computer algebra 
systems to model and interpret parameters in 
linear, quadratic or exponential functions. 

Example: 

 Suppose that a blood test indicates the presence 
of a particular disease 97% of the time when the 
disease is actually present. The same test gives 
false positive results 0.25% of the time. Suppose 
that one percent of the population actually has 
the disease. If our blood test is positive, how likely 
is it that we actually have the disease?   (TUSD) 
 

Academic vocabulary 
 
 
Mathematical Practices 

 Make sense of 
problems and 
persevere in solving 
them 

 Reason abstractly 
and quantitatively 

 Construct viable 
arguments and 
critique the 
reasoning of others 

 Model with 
mathematics ★ 

 

 
 
 
 
 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

6.  MODELING  ★ 
 
 
6.1  Choosing and using  
        appropriate  
        mathematics and  
        statistics to  
        analyze empirical  
        situations  

      
 
 

Students 
 
 
6.1.1   Understand and use descriptive modeling which simply describes the phenomena 
            or summarizes them in a compact form.  Graphs of observations are a familiar  
            descriptive model -  for example, graphs of global temperature and 
            atmospheric CO2 over time. 
 
6.1.2    Understand that analytical modeling seeks to explain data on the basis of deeper 
             theoretical ideas, albeit with parameters that are empirically based; for example,   
             exponential growth of bacterial colonies (until cut-off mechanics such as 
             pollution or starvation intervene) follows a constant reproduction rate.  Functions 
             are an important tool for analyzing such problems. 
 
6.1.3   Use graphing utilities, spreadsheets, computer algebra systems, and dynamic 
            geometry software as powerful tools that can be used to model purely mathematical 
            phenomena  (e.g. the behavior of polynomials) as  well as physical phenomena. 
 

TEACHER NOTES 
 
See instructional strategies in 
the introduction  

RESOURCE NOTES 
 
See resources in the 
introduction  

ASSESSMENT NOTES 
 
REQUIRED COMMON  
ASSESSMENTS 

 MID-TERM EXAM 

 FINAL EXAM 

 COMMON 
PROBLEMS/UNITS  

 
SUGGESTED FORMATIVE/ 
SUMMATIVE ASSESSMENTS 
 

 
See assessments in the 
introduction 
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6.1.4  Understands and use the basic modeling cycle ★: 

 Problem:  Identifying variables in the situation and selecting those that represent 
essential features 

 Formulate:  formulating a model by creating and selecting geometric, graphical, 
tabular, algebraic or statistical representations that describe relationships 
between the variables 

 Compute:  analyzing and performing operations on these relationships to draw 
conclusions 

 Interpret:  interpreting the results of the mathematics in terms of the original 
situation 

 Validate:  validating the conclusions by comparing them with the situation, and 
then either improving the model or, if it is acceptable 

 Report:  reporting on the conclusions and the reasoning behind them.   
   
 

 
 

 


