Summit County ESC Standards-Based Mathematics Course of Study 2005
[image: image1.emf] 


[image: image2.emf] 

  AC is a minor arc  

 

  AEC is a major arc       shaded area is sector  ABC  

[image: image3.png]a +b




[image: image4.png]


[image: image5.emf] 

[image: image6.emf] 


[image: image7.jpg]




 Summit County ESC Standards-Based Mathematics Course of Study 2005
Geometry – Number, Number Sense and Operations Standard 
Students demonstrate number sense, including an understanding of number systems and operations and how they relate to one another.  Students compute fluently and make reasonable estimates using paper and pencil, technology-supported and mental methods.


 Summit County ESC Standards-Based Mathematics Course of Study 2005
Geometry – Measurement Standard
Students estimate and measure to a required degree of accuracy and precision by selecting and using appropriate units, tools and technologies.





Summit County ESC Standards-Based Mathematics Course of Study 2005
Geometry – Geometry and Spatial Sense Standard
Students identify, classify, compare and analyze characteristics, properties and relationships of one-, two- and three-dimensional geometric figures and objects.  Students use spatial reasoning, properties of geometric objects, and transformations to analyze mathematical situations and solve problems.





Summit County ESC Standards-Based Mathematics Course of Study 2005
Geometry – Geometry and Spatial Sense Standard (continued)
Students identify, classify, compare and analyze characteristics, properties and relationships of one-, two- and three-dimensional geometric figures and objects.  Students use spatial reasoning, properties of geometric objects, and transformations to analyze mathematical situations and solve problems.


Summit County ESC Standards-Based Mathematics Course of Study 2005
Geometry – Geometry and Spatial Sense Standard (continued)
Students identify, classify, compare and analyze characteristics, properties and relationships of one-, two- and three-dimensional geometric figures and objects.  Students use spatial reasoning, properties of geometric objects, and transformations to analyze mathematical situations and solve problems.


 Summit County ESC Standards-Based Mathematics Course of Study 2005
Geometry – Patterns, Functions and Algebra 
Students use patterns, relations and functions to model, represent and analyze problem situations that involve variable quantities.  Students analyze, model and solve problems using various representations such as, tables, graphs and equations.







Summit County ESC Standards-Based Mathematics Course of Study 2005
Geometry – Patterns, Functions and Algebra (continued)
Students use patterns, relations and functions to model, represent and analyze problem situations that involve variable quantities.  Students analyze, model and solve problems using various representations such as, tables, graphs and equations.


Summit County ESC Standards-Based Mathematics Course of Study 2005
Geometry – Mathematical Processes Standard
Students use mathematical processes and knowledge to solve problems.  Students apply problem-solving and decision-making techniques, and communicate mathematical ideas.  The benchmarks for mathematical processes articulate what students should demonstrate in problem-solving, representation, communication, reasoning and connections at key points in their mathematics program.

Summit County ESC Standards-Based Mathematics Course of Study 2005
Geometry – Mathematical Processes Standard (continued)
Students use mathematical processes and knowledge to solve problems.  Students apply problem-solving and decision-making techniques, and communicate mathematical ideas.  The benchmarks for mathematical processes articulate what students should demonstrate in problem-solving, representation, communication, reasoning and connections at key points in their mathematics program.

Ohio Benchmarks


Grades 8-10


 


Formally define geometric figures. (A)























Grade-Level Indicators























Characteristics and Properties


Formally define and explain key aspects of geometric figures, including:


a. interior and exterior angles of polygons;


b. segments related to triangles (median, altitude, 


    midsegment);


c. points of concurrency related to triangles (centroid, 


    incenter, orthocenter, and circumcenter);


d. circles (radius, diameter, chord, circumference, major arc, 


    minor arc, sector, segment, inscribed angle). (Gr.10#1)





Recognize and explain the necessity for certain terms to remain undefined such as, point, line and plane. (Gr.10#2)





Transformations and Symmetry


Identify the reflection and rotation symmetries of two- and three-dimensional figures. (Gr.10#6)





Visualization and Geometric Models


Solve problems involving chords, radii, and arcs within the same circle. (Gr.10#10)




















Strategies/Clarifications






































(10#1b)  Midsegment Theorem: The segment connecting the midpoints of two sides of a triangle is parallel to the third side and is half as long.





1d. chord – any line segment that joins two points on a circle


                          chord
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Ohio Benchmarks


Grades 8-10


 


Draw and construct representations of two- and three-dimensional geometric objects using a variety of tools such as, straightedge, compass and technology. (E)


















































Represent and model transformations in a coordinate plane and describe the results. (F)


























Vocabulary/Strategies





compare: to determine how two things are alike and/or different; the common/critical attributes must be identified.  





Compare is involved in ALL of the following:





analyze:  to investigate by breaking it down so as to more clearly understand the impact to the situation  





describe:  to analyze into its parts but less detailed than explain





determine:  to reach a decision after a thorough investigation;  to find the cause of and then to solve or set limits to a situation





identify: to show or prove the sameness of





interpret:  a student must 1st analyze and then make an inference; this is more subjective than an evaluation





predict:  to state what one believes will happen (based on data)





recognize:  to examine closely & identify the common/critical attributes





Other Stated Verbs in the Indicators:


estimate	show


use		make


define		test


explain		find


solve		apply


construct	graph


perform


derive















































Ohio Benchmarks 


Grades 8-10





Formulate a problem or mathematical model in response to a specific need or situation, determine information required to solve the problem, choose method for obtaining this information, and set limits for acceptable solution. (A)





Apply mathematical knowledge and skills routinely in other content areas and practical situations. (B)





Recognize and use connections between equivalent representations and related procedures for a mathematical concept; such as, zero of a function and the x-intercept of the graph of the function, apply proportional thinking when measuring, describing functions, and comparing probabilities. (C)





Apply reasoning processes and skills to construct logical verifications or counter-examples to test conjectures and to justify and defend algorithms and solutions. (D)








Grade-Level Indicators























Computation and Estimation


Estimate the solutions for problem situations involving square and cube roots. (Gr.9#5)
































Ohio Benchmarks


Grades 8-10


 


Use proportional reasoning and apply indirect measurement techniques, including right triangle trigonometry and properties of similar triangles, to solve problems involving measurements and rates. (D)























Grade-Level Indicators








Use Measurement Techniques and Tools


Use the ratio of lengths in similar two-dimensional figures or three-dimensional objects to calculate the ratio of their areas or volumes respectively. (Gr.9-#3)





Determine the measures of central and inscribed angles and their associated major and minor arcs. (Gr.10#5)























Grade-Level Indicators












































Specific grade-level indicators have not been included for the mathematical processes standard because content and processes should be interconnected at the indicator level.  Therefore, mathematical processes have been embedded within the grade-level indicators for the five content standards.














Ohio Benchmarks 


Grades 8-10





Use a variety of mathematical representations flexibly and appropriately to organize, record and communicate mathematical ideas. (E)





Use precise mathematical language and notations to represent problem situations and mathematical ideas. (F)





Write clearly and coherently about mathematical thinking and ideas. (G)





Locate and interpret mathematical information accurately, and communicate ideas, processes and solutions in a complete and easily understood manner. (H)








Vocabulary/Strategies





Provide many experiences for students to verbally explain and justify mathematical ideas.  Effective written explanations, generalizations and conclusions need to be an expectation of all students.



































Strategies/Clarifications


(10#3a) Pythagorean Theorem:  A theorem that states that in a right triangle, the square of the length of the hypotenuse equals the sum of the squares of the lengths of the legs. It is a theorem that states a relationship that exists in any right triangle. If the lengths of the legs in the right triangle are a and b and the length of the hypotenuse is c, we can write the theorem as the following equation:


� INCLUDEPICTURE "http://www.intermath-uga.gatech.edu/dictnary/images/triangle/pythm.gif" \* MERGEFORMATINET ���


�





(9#1)  trigonometric ratios – ratios comparing the legs and the hypotenuse of a right triangle





(9#2)  mnemonic device:  SOHCAHTOA


      sine = opposite over hypotenuse


      cosine = adjacent over hypotenuse


      tangent = opposite over adjacent








Grade-Level Indicators























Characteristics and Properties


Make, test and establish the validity of conjectures about geometric properties and relationships using counterexample, inductive and deductive reasoning, and paragraph or two-column proof, including:


a. prove the Pythagorean Theorem;


b. prove theorems involving triangle similarity and congruence;


c. prove theorems involving properties of lines, angles, triangles 


    and quadrilaterals;


d. test a conjecture using basic constructions made with a 


    compass and straightedge or technology. (Gr.10#3)





Visualization and Geometric Models


Solve problems involving chords, radii, and arcs within the same circle. (Gr.10#10)


























Characteristics and Properties


Define the basic trigonometric ratios in right triangles; sine, cosine and tangent. (Gr.9#1)





Apply proportions and right triangle trigonometry ratios to solve problems involving missing lengths and angle sizes in similar figures. (Gr.9#2)











Grade-Level Indicators























Spatial Relationships


Construct right triangles, equilateral triangles, parallelograms, trapezoids, rectangles, rhombuses, squares and kites, using compass and straightedge or dynamic geometry software.   (Gr.10#4)





Construct congruent or similar figures using tools such as, compass, straightedge, and protractor or dynamic geometry software. (Gr.10#5)








Transformations and Symmetry


Perform reflections and rotations using compass and straightedge constructions and dynamic geometry software. (Gr.10#7)














Transformations and Symmetry


Derive coordinate rules for translations, reflections and rotations of geometric figures in the coordinate plane. (Gr.10#8)





Show and describe the results of combinations of translations, reflections and rotations (compositions); such as, perform compositions and specify the result of a composition as the outcome of a single motion, when applicable. (Gr.10#9)




















Strategies/Clarifications








(10#4-5) Provide experiences with all tools to construct various figures.  Include: compass, straightedge, protractor and dynamic geometry as appropriate.


























(10#7)  Use graph paper.




















(10#8-9) Distance between an object and its’ translated, reflected or rotated image can be shown and calculated if images are placed in a coordinate plane.




















Ohio Benchmarks


Grades 8-10





Use algebraic representations such as, tables, graphs, expressions, functions and inequalities, to model and solve problem situations. (D)























Solve and graph linear equations and inequalities. (F)




















Solve quadratic equations with real roots by graphing, formula and factoring. (G)














Grade-Level Indicators








Use Algebraic Representation





Solve equations and formulas for a specified variable; such as, express the base of a triangle in terms of the area and height.   (Gr.10#3)





Use algebraic representations and functions to describe and generalize geometric properties and relationships. (Gr.10#4)





Solve simple linear and nonlinear equations and inequalities having square roots as coefficients and solutions. (Gr.10#5)






































Use Algebraic Representation


Find linear equations that represent lines that pass through a given set of ordered pairs, and find linear equations that represent lines parallel or perpendicular to a given line through a specific point. (Gr.9#8)

















Use Algebraic Representation


Graph the quadratic relationship that defines circles. (Gr.10#8)




















Ohio Benchmarks


Grades 8-10





Describe and interpret rates of change from graphical and numerical data. (J)



































Grade-Level Indicators























Analyze Change


Describe the relationship between slope of a line through the origin and the tangent function of the angle created by the line and the positive x-axis. (Gr.10#12)








*MEPCV – Maintain and Enhance Previous Content Vocabulary – Previous Content Vocabulary is now enhanced to the current grade appropriate indicators.  











algebraic    


  representations/functions


linear/nonlinear


coefficients


*MEPCV








Number, Number Sense and Operations Standard





Measurement Standard








Patterns, Functions and Algebra Standard





Data Analysis & Probability Standard








similar


central angles


inscribed angles


major arcs


minor arcs


*MEPCV





scientific notation


*MEPCV



















































































Strategies/Clarifications








(9#5)  Always use ≈ instead of = when numbers are approximate.








Strategies/Clarifications








(10#5)  central angle – angle that has the center of a circle as the vertex


                                   A                                          


                                                � ABC is a   


                                                      central angle


                                  B                


                                          


                                       C





inscribed angle – angle with the vertex on the circle





                                              E        � EFG is an 


                                                              inscribed


                E                                            angle


                                               


                                               G








Grade-Level Indicators















































Specific grade-level indicators have not been included for the mathematical processes standard because content and processes should be interconnected at the indicator level.  Therefore, mathematical processes have been embedded within the grade-level indicators for the five content standards.














Ohio Benchmarks


Grades 8-10





Establish the validity of conjectures about geometric objects, their properties and relationships by counterexample, inductive and deductive reasoning, and critiquing arguments made by others. (H)





























Use right triangle trigonometry relationships to determine lengths and angle measures. (I)








Ohio Benchmarks


Grades 8-10





Estimate, compute and solve problems involving scientific notation, square roots and numbers with integer exponents. (I)




































































Strategies/Clarifications


(10#3)





h





	b





A = ½ b · h                2A = b


                                   h





                           B














              A                       C


m(A+ m (B+ m (C = 180º         triangle


measure of angle A plus


measure of angle B plus


measure of angle C equals 180º








(10#5)  coefficient – a number that multiplies a variable
























































basic circle


 





Strategies/Clarifications








			


(10#12)


�  tan 	y  ,   rise


                                                       x      run





slope = rise


             run





interior/ exterior angles


median


altitude


midsegment


points of concurrency


   centroid


   incenter


   orthocenter


   circumcenter


radius


diameter


chord


circumference


sector


segment


inscribed angle


reflection / rotation symmetries


chords


radii


arcs


right triangles


equilateral triangles


parallelograms


trapezoids


rectangles


rhombuses


squares


kites


congruent / similar


translations


reflections


rotations


conjectures


counterexample


inductive / deductive


theorems


trigonometric ratios


   sine


   cosine


   tangent 


similar figures


*MEPCV




















Geometry and Spatial Sense Standard





Geometry Student Vocabulary





*MEPCV
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Note:  Letters/numbers correlate to the Ohio Academic Content Standards book.        Geometry -



                                                       October 2005                   Bold indicates student vocabulary mastered at this grade level.


                 

